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EXECUTIVE SUMMARY

Foreword

The Powell River Regional District (PRRD) retained Hay & Company Consultants (Hayco),
a Division of EBA Engineering Consultants Ltd (EBA), to conduct a study of the feasibility,
cost and process associated with undertaking regular dredging at the Savary Island Dock.

The three main objectives of the report are as follows:

To determine the environmental and economic feasibility of dredging by propeller wash for
removal of material in the vicinity of the float;

To determine the relative merits of dredging in the vicinity of the current float versus
moving the float to deeper water; and

To gain a clear understanding of the current Department of Fisheries and Oceans’ (DFO)
position regarding dredging and the associated approval process.

The basic purpose of this work is to determine the best long term option for addressing
accumulation of materials at the dock site.

Findings and Conclusions

The habitat productivity in the vicinity of the existing dock and potential reconfigured dock
location is poor. Conversely, areas southwest and northeast of the dock had moderate to
good productivity, respectively.

Two sediment samples were submitted for chemical analysis of metals and PAHs to
determine whether they met Environment Canada (EC) criteria for ocean disposal.
Both sediment samples were within EC Rejection/Screening Limits for the applicable
parameters.

The Archaeological Overview Assessment (AOA) found that the upland/on-shore area has
high potential, the intertidal area has moderate potential and the subtidal area has very low
potential for archaeological deposits.

The AOA states that:

“If develgpment, ancillary activities or staging areas are planned for the upland or intertidal areas of
Keefer Bay, it is recommended that the work be preceded by an Archaeological Impact Assessment (ALA).”

The nearshore wind and wave climate at Savary Island were evaluated to assess the sediment
transport potential in the vicinity of the dock. The results indicate that the existing dock
location is an active basin in terms of sediment transport and constant dredging will
be required. A reduction in dredging frequency would likely result if the dock were
repositioned to deeper water.

As complimentary work to the wind and wave study, an air photo analysis was completed to
identify the general sediment transport trends on Savary Island. In general, no large scale
indications of sediment transport were observed for any island locations. The basic plan
form has remained constant for the years that were considered in this analysis.
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Two methods of dredging were considered for this study: propeller wash dredging and
clamshell dredging. Clamshell dredging has distinct timing and regulatory advantages over
continued propeller wash dredging to resolve boat access to the Savary dock. Although
“prop washing” has been a favoured method over the years due to its simplicity and
cost effectiveness, it is generally not approved by environmental agencies due to the
potential impacts on existing and adjacent habitats. Given the relative simplicity of the
DFO regulatory process for clamshell dredging, particularly if time is of the essence,
we recommend clam shell dredging as the preferred sediment removal methodology.

The dredging depth for Option 1 is established as 7 ft or approximately 2.1 m. The total
area of the proposed dredging is approximately 277 m2, with a volume of 420 m’.
The estimated cost to excavate this volume of material using clam shell dredging and ocean
dispose of this material is $21,300 exclusive of the cost of regulatory approval procurement.

The frequency of dredging is expected to continue at historical rates, approximately every
three years.

To achieve the required draft in the vicinity of the Dock it is likely that some dredging would
occur in the intertidal zone. An AIA is recommended to identify any archaeological deposits
prior to commencing construction at the Dock. An AIA is estimated to cost $8,000.

A dredge program would require the submission of a project application to the local
Port Authority, and DFO. As per the Canadian Environmental Protection Act (CEPA),
disposal of any substance at sea and/or loading for the purpose of disposal at sea requires a
permit from EC. Disposal at sea is the preferred method of disposing of the dredgeate
material as it is the lowest cost method. The approximate costs associated with an
environmental permitting program for dredging and ocean disposal of uncontaminated
sediments is $30,070.

Option 2

The marine habitat in the area of the proposed reconstructed facility is of low productivity
and sensitivity. Possible habitat impacts associated with modification/expansion of the
existing facility would include disturbance of the benthos, shading caused by dock addition,
sedimentation and noise impacts during pile driving. These impacts can be considered of
low impact in this area as most species observed are not sensitive to shading or
sedimentation. Any potential impacts during construction could be mitigated through the
use of Best Management Practices.

A definitive conclusion that dredging would never again be required for the repositioned
facility configuration of Option 2 could not be drawn on the basis of the investigations
conducted for this study. Water depths within the Option 2 berth configuration are only
approximately 2 m greater than those available within the current berth. Beach profile
changes associated with large storms are expected to be of approximately the same scale as
the under keel clearance that would be available within the new (Option 2) configuration.
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Thus it is possible that, following a storm, there would be insufficient clearance to
accommodate the water taxi hull at low water levels. The frequency under which this
condition could potentially develop is, however, substantially less than the dredging
frequency that is currently experienced at the existing berth.

The new approach included in the proposed plans for the reconfigured facility will be
situated within the intertidal zone. Piles will be driven within the intertidal area to support
the new approach. An AIA is recommended to identify any archaeological deposits prior to
commencing construction at the Dock. An AIA is estimated to cost $8,000.

A facility reconstruction would require submission of a project application to DFO for
review and approval. It is unlikely that DFO would determine that habitat impacts
constitute harmful alteration, disruption or destruction (HADD) of fish habitat,
which would trigger the need for an Authorization and CEAA Screening. Instead, it is likely
that DFO would submit a Letter of Advice authorizing that the works proceed on the
condition that the prescribed mitigation measures are followed and that all in-water works be
monitored by a Qualified Environmental Professional (QEP), such as a Biologist.

The approximate potential costs associated with an environmental permitting program for
reconstruction of the Dock facility is $14,000.

The total estimated cost for Option 1 is: $59,370. This cost includes dredging, an AIA and
environmental permitting.

The total estimated cost for Option 2 is: $22,000. This cost includes an AIA and environmental
permitting but does not include construction costs for the reconstructed facility.
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1.0 INTRODUCTION

Hay & Company Consultants (Hayco), a Division of EBA Engineering Consultants Ltd.
(EBA) was retained to complete a study of the feasibility, cost and process associated with
undertaking regular dredging at the Savary Island Dock.

The proposed methodology for completing the study was submitted to Ms. Frances Ladret
of the Powell River Regional District (PRRD) by letter dated April 23, 2009. The Terms of
Reference and the study proposal methodology are attached as Appendix A, for reference
purposes.

The study has encompassed a review of existing studies and data together with new field
and numerical modelling work. The basic purpose of this work is to determine the best
long term option for addressing the accumulation of materials at the dock site.

The three main objectives for this report, as outlined in the REFP, are as follows:

To determine the environmental and economic feasibility of dredging by propeller wash
for removal of material in the vicinity of the current float;

To determine the relative merits of dredging in the vicinity of the current float versus
moving the float to deeper water; and

To gain a clear understanding of the current Department of Fisheries and Oceans’
(DFO) position regarding dredging and the associated approval process.

In addition, the feasibility study will investigate potential dredging requirements if the
existing dock is reconfigured to a location in deeper water.

2.0 BACKGROUND
2.1 SAVARY ISLAND DOCK

Savary Island is located towards the northern end of the Strait of Georgia across from the
mainland community of Lund. The island is approximately 8.0 km long and 0.5 km wide
and is composed of fairly level terrain with some steep banks along a portion of
the waterfront. The island is almost entirely private property with minimal crown land
consisting of road allowances, coastal strips and small lots throughout the private lands.
The population grows from about 70 permanent residents in winter to upwards of 2,000
to 3,000 during the summer months.

With the exception of private boats, which must moor offshore, Savary Island dock
(herein referred to as the “Dock”) is the only access to the island. Throughout the year a
water taxi service uses the dock to transport residents, trades people, service personnel,
freight and visitors to and from the island. In the summer months the dock use increases
and the water taxi routinely carries daily totals of up to 300 people and their supplies to and
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from the island. The Dock is also used to bring BC Ambulance personnel to the island or
remove people from the island in the event of a medical emergency. The Dock is the
island’s main evacuation point in case of forest fire or other disasters. This demand for
regular and emergency use necessitates that the Dock be functional at all times.

The float, against which the water taxi berths, becomes grounded during low tides,
delaying the water taxi schedule and disrupting the plans of the users. Historically,
propeller-wash techniques had been applied on an as-needed basis to increase draught
within the berth but this practice has been discontinued due to the implementation of
habitat conservation policies by the Department of Fisheries and Oceans in support of the
habitat protection provisions within the Canada Fisheries Act, and increasing penalties
associated with non-compliance with these provisions.

Through an initiative undertaken by a committee of Savary Island residents, a plan has been
developed to address the perceived deficiencies of the existing dock facility. This plan
includes measures to increase the available draught within the berth and prevent grounding
of the float. The costs associated with implementing the plan are high and a need has been
identified to prioritize the facility deficiencies and to identify options to mitigate those
deficiencies deemed to have the highest priority.

With respect to the issue of providing sufficient draught in the approach to and within the
berth, two options are under consideration:

Option 1:  The retention of the existing facility configuration and continuation of the
historical practice of dredging the existing approach/berth on an as-needed
basis have been identified as a way to resolve the grounding/draught issue
without incurring major construction cost. In this case, the PRRD needs to
clearly understand the process and cost associated with procuring DFO
dredging approvals so that it can be determined if dredging is a feasible
long-term solution;

Option 2: If the dock facility is reconfigured to move the float to deeper water and the
costs associated with this reconfiguration are incurred, the PRRD needs to
understand if the requirement for periodic maintenance dredging will
then be eliminated or if this requirement is likely to re-occur within the
foreseeable future.

REVIEW OF PREVIOUS REPORTS

A review of two previous reports made available by the PRRD for Savary Island was
completed for this current report. The review focused on aspects of the reports that
were relevant to this current study, namely: sediment transport, biological features,
wind velocities and wave heights.
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Savary Island Dune and Shoreline Study

Thurber Engineering Ltd. and Strix Environmental Consulting conducted a geotechnical
and environmental assessment of Savary Island in 2003.

The study found that the south shore of the island erodes at a significantly higher rate
than the north shore due to storm waves driven by prevailing south-easterly winds.
Average rates of erosion of 0.41 m/year and 0.25 m/year were found for the south and the
north shores, respectively.

Offshore sediment transport was identified as originating from the south shore beaches,
bluffs and shoals. The sediment is transported westward by storm waves and tidal currents.
The study referenced Bornhold et al. (1996) which stated:

“Net sediment transport on the south side of Savary Island is east to west in winter, with an
estimated total possible sediment transport of 330,000 cubic metres per year. From observations
made during field work and from prevailing summer wind directions, west to east longshore
sediment transport at a much reduced rate is predicted through the summer months. Sediment
sinks in the local sediment transport system are the deep area northwest of Indian Point and the
broad sand shoal in Manson Passage.

Sediment from the South Shore of Savary Island is driven westward into Manson Passage.
The spit at Indian Point appears to grow episodically; i.e. it extends offshore for several years
and catastrophically disappears during violent storms, into the deep basin to the north of
Savary Island. Sidescan sonar and high-resolution seismic reflection surveys revealed the presence
of numerous prominent downslope-oriented channels along the north coast of the island.
These are conduits through which sediment, originally moved by longshore drift along the sonth
coast, is periodically carried into the deep basin north of the island. This process of slow growth
and rapid erosion at Indian Point is anticipated to continue for a very long time without any net
overall accretion in the area except perhaps at the west side of the point in the very shallow
Manson Passage.”

Savary Island Barge Landing Site Study

Hayco & EBA completed a study in 2003 to confirm the existence and scope of a sink hole
at the barge landing site and to determine if the sink hole was the result of natural processes
or whether it is created by, or aggravated by, the propeller wash from landing barges.
The barge landing site is located approximately 750 m to the east of the Dock along the
same stretch of beach.

Biological life in the vicinity of the sink hole was found to be sparse. A collection of limited
species were observed during a physical and biological dive survey at the barge landing site.
One limited area of eel grass habitat did exhibit a more abundant collection of species.

Long-term historical wind records from Sentry Shoal were used to determine the wind
climate at Savary Island. For the period of 1992 to 2006 a frequency analysis was
performed to determine the wind speed for extreme events. Winds from the southeast and

2



V31101098
October 2009
ISSUED FOR USE 4

north-northwest were determined to be the predominant storm directions. Winds from the
north-northwest, the only storm winds that would affect the barge landing site, ranged
from 15.25 m/s (55.3 km/h) to 32.88 m/s (118.4 km/h) for the one-year and 200-year
return periods, respectively.

Based on the wind climate described above, the wave climate at Savary Island was analyzed
to determine the natural processes that could affect the mobilization of sediments.
Both the deepwater offshore wave climate and the nearshore transformed wave climate
were analyzed. Waves from the north-northwest ranged from 1.28 m to 2.76 m for the
one-year and 200-year return periods, respectively.

The study concluded that the feature in question is likely a natural submarine slump which is
part of a larger submarine canyon. As observed in the Savary Island Dune and Shoreline
Study, a review of the hydrographic chart for the Savary Island area (Chart 3311, Sheet 5)
shows a series of submarine valleys or canyons which run perpendicular to the north shore of
the island.

3.0 HABITAT ASSESSMENT

An understanding of the sensitivity and value of the marine habitat within the limits of
the seabed likely to be impacted by possible project activities was required as the
value/sensitivity of this habitat will influence how receptive the regulatory agencies will be
with respect to any application for approval to complete the work. If, for instance,
the existing seabed habitat was deemed to be of high quality/sensitivity, the regulatory
agency approval process would likely be costly and of long duration and compensatory
measures would, no doubt, be required. The expense and duration of the process would
likely be entirely disproportionate with the short term benefits associated with the dredging
program itself.

3.1 EXISTING INFORMATION
3.1.1  Terrestrial Environment

Biogeoclimatic Zone

The Biogeoclimatic Ecosystem Classification (BEC) is a land classification system that
groups similar ecosystems based on climate, soil and vegetation. This classification system
was developed in British Columbia and is widely used as a framework for resource
management as well as for scientific research. Vegetation of mature ecosystems is
emphasized in the Biogeoclimatic Ecosystem Classification as it is considered to be the
best indicator of the combined influence of the environmental factors affecting a site.

According to BEC, the study area is located within the Coastal Douglas Fir (CDF) zone,
moist maritime (mm) subzone of British Columbia. The CDFmm occurs at low elevations
along eastern Vancouver Island and the Sunshine Coast. The climate is warm, with dry
summers and mild wet winters. The zone represents the mildest in Canada with prolonged
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growing seasons and water deficits on drier zonal sites such as those observed on Savary Island.
Typical species in the drier site series similar to those found on the shoreline of the study
area include: Douglas fir (Pseudotsuga menziesii), western red cedar (Thuja plicata), arbutus
(Arbutus menziesii), and shore pine (Pinus contorta).

Species at Risk

A search of the Ministry of Environment’s Conservation Data Centre (CDC) BC Species
and Ecosystems Explorer database for rare plant communities in the Savary Island area
indicated one vegetation community of concern: site series CDFmm 01, Douglas fir/ dull
Oregon grape (Pseudotsuga menziesii/ Mahonia nervosa) (Appendix B).

A search of the CDC database for rare plants in the Savary Island area indicated one plant
species of concern: contorted-pod evening primrose (Cawmissonia contorta) (Appendix B).
This species has been observed on the south side of the island.

As the work associated with this project is subtidal, with access from the ocean or the
Dock itself, it is highly unlikely that any plant species or communities will be disturbed by
works associated with the project.

Wildlife

Species at Risk

EBA limits the search for rare and endangered species to those recognized under the
Species at Risk Act (SARA) because it complements existing laws and agreements to
provide for the legal protection of wildlife species and conservation of biological diversity.
Species listed with BC Status should be considered, however they do not have legal
protection. A search of the CDC determined that there are five wildlife species of concern
(Appendix B), including invertebrates, in the CDFmm biogeoclimatic zone of Savary Island
in terrestrial or marine environments. Of the five species, none are on Schedule 1 of the
Species at Risk Act (SARA). The five species are: Great Blue Heron (Ardea Herodias fannini),
Marbled Murrelet (Brachyramphus marmoratus), Dun Skipper (Euphyes vestries), fisher (Martes pennants),
and Western Screech-owl (Megascops kennicottii kennicotts).

None of the five species listed were observed in the project area and, as the work
associated with this project is subtidal, with access from the ocean or the Dock itself, it is
highly unlikely that any wildlife species will be disturbed by works associated with
the project

Freshwater Environment

According to Community Mapping Network’s Sensitive Habitat Inventory Map for the
Powell River Area (http://cmnbce.ca/category/atlas-type/species-and-habitat-mapping),
there are no freshwater watercourses in the vicinity of the Savary Island Dock

(Appendix B).
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Marine Environment

The marine habitat is located along the central east coast of the Strait of Georgia Marine
Ecosection (RISC 2002).  This area is characterised by a broad shallow basin.
The protected coastal waters receive significant freshwater input in the form of precipitation
and runoff which leads to high turbidity and seasonal stratification. Waters are warm in
the summer (9-15°C) and cold in the winter (< 9°C). The basin acts as a nursery for salmon
and herring, with abundant shellfish and neritic plankton communities.

Shellfish

Savary Island is located within Fisheries and Oceans Canada Management Area 15-2.
There were no shellfish closures at Savary Island, however, there is a permanent bivalve
fishing prohibition within a minimum of 125 m of any marina, wharf, finfish net pen,
float home or other floating accommodation facility. The Barge Landing Site Study
undertaken by Hayco/EBA during 2003 and situated to the east of the study area did
observe horse clams (Tresus capax), Pacific geoduck (Panopea abrupta), slender cancer crab
(Cancer  gracilis)y and the shells of Macoma (Macoma species), Pacific blue mussels
(Mytilus species), little neck clams (Profohaca staminea), and Pacific oyster (Crassostrea gigas).

Eelgrass Beds

According to Community Mapping Network’s Sensitive Habitat Inventory Map for
the Powell River Area (http://cmnbe.ca/category/atlas-type/species-and-habitat-mapping),
there are no mapped eelgrass beds in or around Savary Island (Appendix B). The Barge
Landing Site Study by Hayco/EBA did observe eelgrass (Zostera marina) approximately
750 m to the east of the Dock.

HABITAT SURVEY AND SEDIMENT CHARACTERIZATION

Methods

A marine habitat survey and sediment characterization was conducted in the intertidal
and subtidal areas adjacent to the existing dock and offshore of the existing wharf where
reconstruction could potentially occur. Photo documentation of the intertidal region and
video documentation of the subtidal region was conducted.

The marine habitat survey was undertaken by EBA’s certified dive team comprising
one marine ecologist (Mr. Jamie Slogan M.Sc., PhD (candidate), R.P.Bio.), one engineer
(Mr. Martyn Bayne P.Eng., M.Sc., MBA) and a qualified dive supervisor (Mr. David LeBlanc).
The survey was conducted on June 29 between 9:00 am and 4:00 pm and June 30, between
7:00 am and 8:30 am. Low tides on June 29, 2009 at Lund (49.9833°N, 124.7667°W) were
7.1 feet at 6:33am and 8.6 ft at 17:34 pm with a high tide of 12.3 feet at 12:14 pm.
On June 30 low tide was 6.0 feet at 7:29 am.

A total of four subtidal transects were completed (Figure 1) over the two-day period.
Sample transects SI-01, SI-02, and SI-03 all extended 100 metres seaward from the waterline
and approximately 135 m seaward from the visible high-high water line. Transect SI-04 was
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conducted on June 30 and extended 25 m seaward from the end of the pier. The purpose
of SI-04 was to determine if any sensitive marine habitat existed in the area where a
potential pier expansion may occur.

The start and finish time of each transect was recorded along with the bearing from shore.
Marine life observed along each transect was recorded with an underwater video camera
and the position, identification and abundance of all life observed within 0.5 m of each side
of the centre was recorded on underwater slates and quantified in 10 m intervals.
In addition, benthic substrate conditions and depth were recorded in 10 m intervals or
where a transition of sediment conditions took place.

In order to help assess the quality and sensitivity of the habitat within the possible
project area, four seabed sediment samples (Figure 1) were collected by the EBA dive team
on June 29, 2009 for analysis of macroinverterbrates. Two of these samples, 002 and 003,
were submitted to Biologica Environmental Services Ltd. in Victoria BC for benthic
macroinverterbrate identification. Sample 002 was collected seaward of the existing wharf,
while Sample 003 was collected in the vicinity of the existing dock location. Sample 001
was collected at the offshore end of transect SI-01; while Sample 004 was taken at the
offshore end of transect SI-03.

Results

Foreshore Survey

The foreshore area of the project site is mainly a residential area. Immediately southeast of
the high-high water line (HHWL) is a narrow band of vegetation (5 m to 10 m) consisting
of a mix of native and invasive species followed by a sand and gravel road with residences
on the other side (Photo1). Species observed in the narrow band of vegetation
include shore pine, western red cedar, arbutus, various grass species and non-native
species including Scots broom (Cytisus scoparins) and Himalayan blackberry (Rubus discolor).
The site series is potentially CDFmmO02 Douglas fir — arbutus, although, the location is
highly disturbed. No rare plants were observed.

Intertidal Survey

The intertidal zone surveyed was typically 35 m northwest (300°) from the HHWL to the
water’s edge. The area was similar for all transects and consisted of 100% medium coarse
sand with few shells and algal debris deposited during tidal cycles (Photo 2). Algal debris
consisted of eelgrass (Zostera marina), Japanese eelgrass (Z. japonica), Japanese wireweed
(Sargassum muticum), and sea lettuce (Ulva fenestra).  Shells observed in the intertidal
zone include: Pacific blue mussel (Mytilus trossulus), Pacific oyster, varnish clam (Nuwttallia
obscurata), white sand clam (Macoma secta), butterclam (Saxidomus gigantea), horse clam (Tresus
species), Lewis’s moonsnail (Po/inices lewisii), mudflat clam (Batilleria cumings), manila clam
(Venerupis philippinarum), and Nuttall’s cockle (Clinocardium nuttallii). These results indicate a
large diversity of shellfish and sensitive eelgrass beds in the near vicinity. Remains of other
species observed in the intertidal zone include slender cancer crab (Cancer gracilis) and
eccentric sand dollar (Dendraster excentricus).
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3.2.2.3 Subtidal Survey

EBA observed environmental conditions along transects SI-01 through SI-04 (Figure 1) to
be generally similar in nature, although abundance of marine life varied among transects.
Detailed accounts of each transect are described below with abundance data presented in
Appendix C. Water temperature during the subtidal survey was 14°C with large wavelets
(0.6 m) and a gentle breeze (7-10 knots) or a Beaufort number approximating 3. There was
little to no current noticeable during the dive, although there was surge in the shallows due
to wave action.

Transect SI-01

Transect SI-01 was positioned 50 m northeast of the Dock. Transect SI-01 extended 100 m
northwest (300°) from the waters edge and 135 m from the HHWL. The water depth
during sampling ranged from -8.2m (approximately -4.9 m chart) at the furthest point
to 0.0 m (~ 3.4 m chart). The slope of transect SI-01 was sloping to steep from 100 m
to 80 m (~ 17%) and then became sloping to flat from 80 m to the water’s surface (~ 6%).
Sediment from 100 m to 70 m was mainly silt over sand and then became mainly sand
from 70 m to the HHWL. A sediment sample was collected at 100 m.

Three distinct marine communities were observed during the sampling. Marine life
from 100 m to 88m on the slope was mainly bare with few sunflower stars
(Pycnopodia helianthoides), rock sole (Lepidopsetta bilineata), horse clams, graceful crab and few
individuals of eelgrass and sea lettuce. From 88 m — 61 m and from 57 m — 25 m was
an eelgrass community. The eelgrass was dense (~ 60% cover) and supported marine life
including a low abundance of slender kelp crab (Pugettia gracilis), horse calms, and geoduck.
The smaller Japanese eelgrass became more abundant along with eccentric sand dollar
from 50 m to 25 m. The eelgrass gave way to a sand flat from 25 m to shore and was
mainly inhabited by eccentric sand dollar and few bay goby (Lepidogobius lepidus).
Small schooling fish (likely a species of perch) were also observed; however the
investigators were unable to get close enough for positive identification.

Transect SI-02

Transect SI-02 was positioned immediately southwest of the Dock with the purpose to
sample the area most likely to require dredging, Photo 3. Transect SI-02 extended 100 m
northwest (300°) from the waters edge and 135 m from the HHWL. The water depth
during sampling ranged from - 13.7 m (approximately -10.3 m chart) at the furthest point
to 0 m (~ 3.4 mchart). The slope of transect SI-02 was steep from 100 m to 80 m
(~ 30%), steep to sloping from 80 m to 60 m (~ 22%), and then became sloping to
flat from 60 m to the water’s surface (~ 7%). Sediment from 100 m to 70 m was mainly
silt over sand and then mainly sand from 70m to the HHWL. Sediment and
macroinverterbrate samples were collected at 100 m and 62 m.

Three distinct marine communities were observed during the sampling. Marine life
from 100 m to 60 m on the slope, crest and initial shallows was mainly bare with few
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sunflower stars (Pycnopodia helianthoides), rock sole (Lepidopsetta bilineata), and algal debris that
included eelgrass, Japanese wireweed, and sea lettuce. From 60 m to 20 m was also mainly
bare (95%), with few individuals of eelgrass (< 1%), sea lettuce (2%), and Japanese eelgrass
from 40 m to shore. Dense patches of Japanese eelgrass were observed from 28 m — 20 m
and from 2 m to above the water surface. In between the eelgrass, sand flat existed that
was mainly inhabited by eccentric sand dollar and few bay goby. The eelgrass in this
transect was sparse and became more noticeable at shallower depths, presumably outside
the area where previous prop wash dredging was occurring. Itis possible that the lack of
eelgrass at depth is due to historic dredging maintenance for access to the Dock and higher
boat traffic in the area.

Transect SI-03

Transect SI-03 was positioned 50 m southwest of transect SI-02. Transect SI-03
extended 100 m northwest (300°) from the waters edge and 135 m from the HHWL.
The water depth during sampling ranged from -14.0 m (approximately -10.6 m chart) at the
furthest point to O m (~ 3.4 m chart). The slope of transect SI-03 was steep from 100 m
to 60 m (~ 27%), and became sloping to flat from 60 m to the water’s surface (~ 5%).
Sediment from 100 m to 70 m was mainly silt over sand and then mainly sand from 70 m to
the HHWL. Sediment and macroinverterbrate samples were collected at 100 m.

Transect SI-03 was similar in composition to SI-01 with slightly less abundance of
macroalgae. Marine life from 100 m to 60 m on the slope, crest and initial shallows was
mainly bare with few sunflower stars (Pyenopodia helianthoides), rock sole (Lepidopsetta bilineata),
and algal debris that included eelgrass, Japanese wireweed, and sea lettuce. There were few
individuals of eelgrass (2-10%) growing on the slope along with Japanese wireweed.
From 60 m to 42 m was also mainly bare (95%), with few individuals of eelgrass (< 1%),
sea lettuce (2%), Japanese eelgrass (1%), macoma species, Pacific oyster, geoduck,
eccentric sand dollars, and rock sole. Dense patches of eelgrass (~ 40% cover) were
observed from 42 m to 30 m and Japanese eelgrass from 30 to 17 m. The eelgrass again
gave way to a sand flat that was mainly inhabited by eccentric sand dollar and few bay goby.

Transect SI-04

Transect SI-04 was positioned at the northwest end of the wharf with the purpose of
observing marine communities in the area of a potential wharf extension. Transect SI-04
extended 25 m northwest (300°) from the furthest seaward piles of the wharf. The water
depth during sampling ranged from -13.1 m (approximately -9.7 m chart) at the furthest
point to - 6.1 m (approximately -2.7 m chart). The slope of transect SI-01 was sloping to
steep (~ 30%). Sediment throughout was mainly silt over sand.

One marine community was observed during the sampling. Marine life from 25 m to O m
on the slope was mainly bare with few sunflower stars, rock sole and algal debris.
Piles from the wharf were observed to support abundant marine life including sponges,
tunicates, various macroalgae and a school of sea perch. There was neither eelgrass nor
harvestable shellfish species observed along this transect.
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3.2.2.4 Benthic Macroinverterbrates

3.2.2.5 Sediment Characterization

4.0

Final results were not available at the time of this report; however will be incorporated

when analysis is completed.

In general, based on the preliminary results of the benthic macroinverterbrate analyses,
the habitat productivity in the vicinity of the existing dock and potential reconfigured dock
location is poor. Conversely, areas southwest and northeast of the dock had moderate to
good productivity respectively.

The lower productivity in the vicinity of the existing dock could be the result of the
disturbance caused by reported propeller wash dredging activities that occurred around the
dock which scoured sediments making it difficult for a stable benthic macroinverterbrate

community to establish.

Of the four sediment samples that were collected by the EBA dive team, two samples
(EBA sample 002 and 003) were submitted for chemical analysis of metals and PAHs to
determine whether they met Environment Canada (EC) criteria for ocean disposal in
support of a dredge program. Sample 003 was collected in the vicinity of the existing
dock location, and sample 002 was collected seaward just beyond the dock. All samples
were collected in triplicate as per Environment Canada’s General Guide to Soil and

Sediment Sample Collection.

The locations of the samples are illustrated in Figure 1.

The results of the chemical analyses are summarised below in Table 1. The laboratory
reports are attached as Appendix D.

TABLE 1: SEDIMENT SAMPLING PROGRAM RESULTS

EC Rejection/Screening
Parameters Sample 002 (ug) Sample 003 (ug) Limit
Cadmium 0.53 <0.1 0.6 ug/g
Mercury < 0.005 < 0.005 0.75 ug/
Total PAHs 0.68 <02 2.5uglg

As illustrated in Table 1 both sediment samples were within EC Rejection/Screening Limits
for the applicable parameters.

ARCHAEOLOGICAL OVERVIEW ASSESSMENT

The archaeological overview assessment (AOA) was completed by Millennia Research
Limited who was engaged as a sub-consultant to Hayco. The AOA was required as the
Savary Island Dock is situated within the core traditional territory of the Sliammon
First Nation and is also within the traditional territory of the Klahoose and Homalco

First Nations.
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6.0

6.1

The AOA was divided into three areas to classify the archaeological potential:
upland/on-shore, intertidal and subtidal. The AOA found that the upland/on-shore atea
has high potential, the intertidal area has moderate potential and the subtidal area has very
low potential for archaeological deposits. Both options considered in this report include
work within the intertidal area: dredging would occur within the intertidal area for Option 1
while pile driving for the new approach would occur within the intertidal area for Option 2.

The AOA states that:

“If development, ancillary activities or staging areas are planned for the upland or intertidal
areas of Keefer Bay, it is recommended that the work be preceded by an Archaeological Impact
Assessment (ALA).”

Therefore an AIA should precede any disturbance activities at the Dock.

The AOA in its entirety can be found in Appendix E.

BATHYMETRIC SURVEY

A bathymetric survey was completed by Atek Hydrographic Surveys Ltd. who was engaged
as a sub-consultant to Hayco/EBA. The bathymetric survey was required to produce
suitable data for the near-shore numerical modelling for the wind and wave study. The data
was also used to establishing the dredge limits and volumes for Option 1. The survey data
was collected within the near-shore zone for the segment of coastline extending from
First Point to Mace Point with a higher concentration of data points in the immediate
vicinity of the existing dock facilities.

The bathymetric survey, in its entirety, can be found in Appendix F.

WIND AND WAVE STUDY

An understanding of sediment transport activities near the site is required to assess the
feasibility of the options presented in this study. Sediment transport along an oceanic
coastline is a complex process that largely depends on the incident wave climate in the
nearshore area, as well as on currents. A field visit was conducted to glean qualitative
information about sediment characteristics at the site. This section evaluates the nearshore

wind and wave climate at the project site, on which assessment of the sediment transport
will be based.

WINDS

The first step for assessing sediment transport is to establish the local wave climate.
Since the waves at Savary Island are primary generated by local winds, a wind analysis
is required. Two Meteorological Service of Canada (MSC) stations (Comox Airport and
Sisters Islet) and an Environment Canada weather wave buoy, Sentry Shoal, are located near
Savary Island (Figure 2). The Sentry Shoal buoy is the closest to the site but its data is
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sporadic, particularly during storm events. The Comox Airport is the next closest but wind
speed and direction measured at this station are not representative of that at Savary Island.
The Sisters Islets station is the farthest of the three stations; however, the station is
surrounded by water in the middle of the Strait, and provides good over-water
wind measurements. Sentry Shoal and Sisters Islets stations have similar wind direction
distributions as shown in the wind roses (Figures 3a and 3b). The magnitudes of the wind
speed at Sentry Shoal (Figure 3a) were less than the Sister Islets, probably due to its lack of
data during high wind condition. Figure 4 shows a time-series wind stick plot of the two
stations during the spring of 1999. The blue line represents winds recorded at Sentry Shoal
and the red line represent winds recorded at Sister Islets. It can be seen that no data is
available from the Sentry Shoal station during the stormy periods. Since the Sisters Islets is
more complete than the Sentry Shoal data, the wind data record at Sisters Islets was used to
determine the local extreme event winds at Savary Island.

Goda (1988) extreme event analysis was performed on the wind data at Sisters Islets for
the period of record to obtain the wind speed for extreme events in the offshore region.
These specific data analyzed were the peak wind speed for each event consisting of
consecutive winds over a given threshold. Hence, this method selects all of the storms
larger than the threshold over the period of record for analysis. A threshold of 12 m/s was
selected to create the statistical distribution describing the extreme value analysis.
The winds were sorted into eight direction bins centred at compass octants. The project
site is susceptible to waves generated by winds from the northwest and southeast.
The wind speeds for specific return periods and directions are summarized in Table 2.

As shown in Table 2, for any given return period, southeast winds are stronger than
northwest winds. However, the project site is on the north side of Savary Island, and will
thus have much better exposure to the northwest winds.

TABLE 2: WIND SPEEDS FOR VARIOUS RETURN PERIODS

Return Period Northwest Winds Southeast Winds
(Year) m/s Km/hr m/s Km/hr

1 16.5 59.4 24.0 86.4

5 20.0 72.0 26.5 95.4

10 21.2 76.3 27.5 99.0

50 23.8 85.7 29.0 104.4

100 24.8 89.3 30.2 108.7

200 25.7 92.6 31.2 112.3
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6.2

DEEPWATER WAVE ANALYSIS

Knowledge of the local wave climate is requited to provide assessment of the
sediment transport activities at and near Savary Island. Since there is no comprehensive
measurement of waves at Savary Island, a time series of deepwater waves was hindcast using
the Donelan model (1977). The deepwater hindcast is followed by a nearshore wave
hindcast, described in the next section.

The Donelan model is a two-dimensional wave prediction model that is suitable for use in
enclosed water bodies such as the Strait of Georgia, where waves are locally generated and
swell propagating from the open ocean is not relevant. The model domain resolved on
a1l km rectangular bathymetric grid of the sea bottom was constructed from available
hydrographic charts. The model grid is shown in Figure 2. The Donelan model provides
values of wave height, period and direction at all grid cells within the basin, at hourly
intervals, for the duration of the simulation. In this report, wave height refers to the
significant wave height, defined as the average of the highest one-third of the waves. The
model computes deepwater waves only; that is, the effects of shoaling and refraction are
not incorporated. The physics of shoaling and refraction are modelled with the nearshore
wave model, Simulating Waves Nearshore (SWAN), as discussed in Section 6.3.

The Donelan model requires a two-dimensional, time-dependent wind field as input.
Hourly wind data from 1992 to 2006 are available from five nearby MSC wind stations,
Ballenas Island, Comox Airport, Entrance Island, Sisters Islets and Vancouver Airport,
and two Environment Canada wave buoys at Halibut Bank and Sentry Shoal. Thus,
the hindcast analysis was conducted over this 15-year period.

The wind analysis indicated that Savary Island is susceptible to wind and waves from the
northwest and southeast. Extreme event analysis (Goda 1988) was applied to the 15-year
time series of wave generated by the Donelan model at a representative grid point to extract
the offshore wave height associated with storms of varying return period for each of
these directions. The extreme wave event analysis was conducted based on a threshold
wave height of 0.70 m for the northwest storms and a threshold wave height of 1.0 m for
the southeast storms. The threshold value is higher for the southeast storms due to the
longer fetch of the Strait to the south, and consequent larger waves from that direction.
Scatter plots prepared for the deepwater wave simulation showed no distinct relationship
between wave height and period. Thus, the wave period associated with the various return
period wave heights could not be determined directly from extreme value analysis.
However, the wave height and period were determined to track closely during storm events
and permitted a relationship to be established between wave height and period based on the
rising limbs of the largest storms in the simulation. Table 3 summarizes the results of the
extreme wave analysis.
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6.3

TABLE 3: DEEP WATER WAVE CONDITIONS FOR VARIOUS RETURN PERIODS FOR THE NORTHWEST ANL

SOUTHEAST DIRECTIONS NEAR ROCK AT SAVARY ISLAND

Northwest Storms Southeast Storms
Return Period Significant Wave Significant Wave

(Year) Height (m) Wave Period () Height (m) Wave Period ()

1 1.26 5.10 1.50 5.36

5 1.67 5.80 1.71 5.73

10 1.85 6.08 1.80 5.87

50 2.26 6.67 1.99 6.15

100 2.44 6.90 2.06 6.27

200 2.61 7.13 2.14 6.38

NEARSHORE WAVE ANALYSIS

The nearshore modelling for this study was done using the SWAN model. The SWAN
model was developed by Holthuijsen et al. (2000). SWAN utilizes a finite difference
scheme to compute random, short-crested wind-generated waves and allows for spectral
wave Input at specified boundaries. SWAN incorporates physical processes such as
wave propagation, wave generation by wind, whitecapping, shoaling, wave breaking,
bottom friction, sub-sea obstacles, wave set-up and wave-wave interactions in its
computations. Itis thus suited to computing the changes in the wave field as it propagates
from the deep waters of the Strait of Georgia towards the shore.

The nearshore modelling uses a 50-m grid cells covering the seas surrounding Savary Island
and is rotated to align with the Strait and the 1-km deepwater Donelan model (Figure 5).
This SWAN model will resolve the nearshore wave transformation and allow better
understanding of the alongshore sedimentation processes near the dock site.

The offshore wave heights and periods determined from the extreme event analysis of the
Donelan model results were used as input at the boundary of the SWAN model. A SWAN
simulation was then performed on the 50-m model grid, and time series of wave height,
period and direction were recorded at each of the grid points in the model. The results
were used to determine the wave climate at the project site. Note that the docks and their
impact on the wave attenuation were not included in the SWAN runs and that the initial
water level is zero.

Figures 6 and 7 shows the nearshore wave formation from the SWAN model for the
1-yr north-westerly and south-easterly storms respectively. Wave heights are indicated by colour
contours and wave direction is shown as vectors. The wave vectors describe the wave direction
of propagation, showing the slight refraction as the waves advance into shallow areas. During
north-westerly storms, the waves are directed towards the dock. During the south-easterly
storms, waves pass through the east channel between the island and the coast, and then
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propagate westwards along the north side of the island, where the dock is located. Table 4
summarizes the model results for the north-westerly and south-easterly storms at the dock.

TABLE 4. WAVE CONDITIONS AT THE DOCK FOR 1-YEAR NORTHWESTERLY AND 1-YEAR

SOUTHEASTERLY STORM
Significant Wave Height (m) Wave Period (s)
1-year north-westerly storm 1.21 4.56
1-year south-easterly storm 0.40 1.62

6.4 SEDIMENT TRANSPORT ANALYSIS

Sediment samples were collected at the project site in June 2009 and sieve analysis was
performed to determine the particle size distribution of a representative sample (Figure 8).
The sediment size distribution is typically characterized by D,, and D,,, representing the
particle diameters under which the sizes of 50% and 90% of the total sediment particles are.
The D;, and D,, of the collected sample are 145 m and 245 m, indicating that the
sediment was primarily fine sand.

Waves, when sufficiently strong, can lead to high near-bed orbital velocities and thus to
mobilization of sediments, especially in shallow areas. Sedimentation effects on structures,
such as boat basins, are best assessed based on smaller, more frequent events, with return
periods in the order of one year. The tendency for sediment mobilization is often described
by critical orbital velocity (U), which is a function of the sediment size distribution and the
height and period of the waves. Based on the size distribution of the collected sample,
the critical otbital velocity of the sediments near the site is 0.14 m/s for the 1-year storm event.
Figures 9 and 0 illustrate the near-bed orbital velocity generated by 1-year storms from the
northwest and southeast, respectively. Color contours show the ratio of the near-bed
orbital velocity to the critical orbital velocity and vectors represent the wave’s direction
of propagation. Movement of the bed sediments are to be expected in regions where the
velocity ratio is greater than one, and likely toward the direction of propagation of
the waves. Table 5 summarizes the near-bed orbital velocity and the ratio to the critical
velocity at the dock location for the 1-year north-westerly and south-easterly storms.

TABLE 5: NEAR-BED ORBITAL VELOCITY FOR 1-YEAR NORTHWESTERLY STORM AND 1-YEAR

SOUTHEASTERLY STORM
Ratio of the Near-bed Orbital Velocity
Near-bed Orbital Velocity (m/s) to the Critical Orbital Velocity
1-year north-westerly storm 0.43 3.08
1-year south-easterly storm 0.04 0.26

During the 1-yr southeast storm (Figure 10), there is not enough energy to mobilize the
sediments in the vicinity of the dock, but sediments suspension happens further to the east
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and could be transported alongshore toward the dock. During the 1-yr northwest storm
(Figures 9), the near-bed orbital velocities at the dock location are greater than the critical
orbital velocity, and sediment movement will likely take place.

The existing dock location is an active basin in terms of sediment transport and the results
of the analysis are in agreement with experience at the existing dock site where regular and
on-going dredging is required. To reduce or eliminate the need for dredging, the dock
would have to be relocated to a region where the ratio of the near-bed orbital velocity to
the critical velocity is less than one. In general the results of the analysis indicate that
the potential to mobilize sediment decreases with increasing distance offshore and hence,
the requirement to dredge at the project site would be reduced if the dock were
repositioned to deeper water.

6.5 SUMMARY

The nearshore wind and wave climate at Savary Island were evaluated to assess the
sediment transport potential in the vicinity of the dock. The results indicate that the
existing dock location is an active basin in terms of sediment transport and constant
dredging will be required. To reduce the dredging frequency, the dock could be moved
offshore to deeper water.

7.0 AIR PHOTO ANALYSIS

As complimentary work to the wind and wave study, an air photo analysis was completed to
identify the general sediment transport trends on Savary Island. This analysis did not
identify the rate of sediment transport nor did it provide a quantitative comparison between
the dredging requirements for the existing and reconfigured dock. However the analysis is
useful in that it provides a sense of the general stability of the beach plan form.

A total of 20 air photos were reviewed for the following six years: 1947, 1964, 1976, 1996,
1998 and 2003. The photos were examined to identify trends of shifting sand bars and
areas of erosion or accretion around the shoreline of Savary Island. Particular attention was
given to the area in the vicinity of the Savary Island Dock. The analysis was undertaken
by reviewing the air photos while focusing on a particular location on the island.
The following locations were reviewed: Savary Island Dock, First Point, Second Point,
Indian Point, Beacon Point, Whalebone Point and Mace Point.

A review of the air photos which included the Dock revealed that the location of the
low water mark remained relatively consistent throughout the years represented by the
air photos. The only exceptions were in 1976 and 1998 where the low water mark appears
to be closer to shore compared to the other years. In no instances was it evident that the
low water mark extended beyond the current dock location. This suggests that the beach in
the vicinity of the Dock is in equilibrium and further natural accumulation of material is
not expected. Photo 4 shows an air photo from 2003 covering the east end of the island
including the Dock.
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Moving westward to First Point revealed that the beach width has remained relatively
constant with a width of approximately 150 m at low tide. This was also shown at
Second Point, the next point to the west, where the beach width remained relatively
constant at 150 m at low tide. The largest beach width on the island is located between
First and Second Points with a width of approximately 950 m at low tide. Photo 5 shows
an air photo from 1996 illustrating the extensive beach width between First and
Second Points.

Air photo coverage for Indian Point was only available for 1976, 1996 and 2003. A review
of the three years showed a consistent sand shoal extending towards Hernando Island
located to the northwest of Savary Island (Photo 6). Beacon Point on the south side of the
Island had coverage for all years with the exception of 1946. A shoal extending to the south
from the point is evident in all of the air photos (Photo 7). A deposit of material is also
consistent in the bay to the west of Beacon Point. The next point moving east,
Whalebone Point, also displays a similar deposit of material in its western bay (Duck Bay).
This accumulation of material in the lee of these Points is in agreement with conclusions
made in the Savary Island Dune and Shoreline Study which stated that net sediment
transport on the south side of Savary Island is from the east to the west and is prevalent in
the winter months.

The most eastern point on the island, Mace Point, has a deposit of material slightly
offshore on the northern side of the point which is evident throughout all of the air photos.
The deposit runs approximately 150 m in the offshore direction and can be seen in this air
photo from 1998 (Photo 8).

In general, no large scale indications of sediment transport were observed for any
island locations. The basic plan has remained constant for the years that were considered in
this analysis.

The complete collection of air photos that were analysed for this report can be found

in Appendix G.

8.0 OPTION 1 - CURRENT BERTH CONFIGURATION

8.1 HABITAT IMPACTS

In general, the intertidal marine habitat along the northeast coast of Savary Island is highly
productive consisting of sensitive eelgrass beds and a high diversity of shellfish. This highly
productive habitat was observed in the area northeast of the Dock where no prior dredging
had occurred. These observations were made even though there is moderate boat traffic
and the area is used for mooring recreational boats. The area immediately southwest of the
Dock was not as productive, likely due to historic propeller wash dredging performed to
maintain access to the Dock. Eelgrass and shellfish were sparse to bare in this location
which can be attributed to historical impacts of dredging and boat traffic. Fifty metres to
the southwest the abundance of eelgrass and shellfish had increased, but remain lower
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8.2

than the habitat values observed northeast of the Dock. This area to the southwest of
the existing wharf is likely outside the direct impact zone of the historic propeller wash
dredging, but may be considered in a “zone of influence”. The reduced abundance of
eelgrass and shellfish to the southwest may be a result of sedimentation produced by
propeller wash dredging and moderate boat traffic. The productivity of eelgrass and
shellfish are sensitive to physical disturbance and sedimentation.

The exact zone of influence was not delineated during this study; however was observed to
be at least 50 m south west of the Dock. Continued propeller wash dredging in this area
would not likely result in a further decrease in productivity as this practice has been ongoing
for a number of years and the frequency of maintenance has not allowed re-establishment
of the marine community.

DREDGING OPTIONS

If dredging is selected as the method to tresolve boat access at Savary dock, Hayco/EBA
suggests one of the two following options (also see Table 0).

Continued Use of Propeller Wash Dredging

The method of propeller wash dredging is not approved under the DFO Operational
Statement' (Appendix H) for routine maintenance dredging for navigation
and would require a form of approval by a DFO official. The approval may
come in the form of a Letter of Adyice with specific conditions or, potentially,
a Fisheries Authorization’ for the harmful alteration, disruption or destruction (HADD)
of fish habitat. In either case, it is likely that there would be a requirement to provide
detailed information and data regarding the project scope, the existing biophysical
characteristics of the site, mitigation strategies, and anticipated residual impacts to
fish and fish habitat. If DFO determines that a HADD is likely to occur, then a
CEAA screening would also be required. If propeller wash dredging is approved,
mitigation in the form of containment such as silt curtains to minimize the dispersal
of sediments into the adjacent eelgrass beds would likely be required. This option
would not allow for habitat improvement in the footprint of the dredging, but if
sedimentation into adjacent eelgrass beds were to be controlled, productivity in these
areas would likely be improved in the short to medium term (5 to 10 years).

! DFO’s Operational Statements are intended for projects having a low risk to fish habitat. They provide guidance in
the way of measures and conditions for project proponents to prevent habitat alteration, disruption or destruction
(HADD). Provided that these measures are followed, proponents are not required to submit such projects for review.
The only requirement is notification prior to the start of work.

2 A Letter of Advice is a document sent to proponents after reviewing their projects confirming such projects will not
cause 2 HADD. Normally, this document includes measures and provisions that must be followed to ensure that
a HADD does not occut.

3 An Authorization may be issued by the Minister of DFO (or his designate) under Section 35. (2) of the Fisheries Act,
which gives the Minister the discretion to permit a HADD. However, it is DFO’s policy that Authorizations are issued
only when compensation is provided, theteby conforming to the No Net Loss Guiding Principle of the DFO Policy
for the Management of Fish Habitat.
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The timing of the work should also coincide with the lowest annual tides in order to
reduce transport of sediments directly into the eelgrass beds.

If an Authorization is required, DFO would likely require compensation for
altered habitat. Compensation would likely be based on the policy of “no net loss”
of habitat which results in an area of compensation equal to or greater than
that altered. Compensation would possibly be in the form of transplanted eelgrass in
areas devoid of such vegetation. This would require delineation of the altered area,
location of an acceptable compensation site, design and implementation of a
compensation plan and finally monitoring for two to 5 years.

Use of a Clamshell Dredging Method

The method of dredging using a clamshell (bucket) to remove the sediment is
covered under the DFO operational statement for routine maintenance dredging for
navigation and could proceed with a simple notification, provided that appropriate
mitigation measures outlined in the operational statement are implemented
(e.g. theuse of sediment containment equipment and appropriate operating
measures). The clamshell dredge is the preferred method from an environmental
perspective, since sedimentation could easily be controlled and localized, and the
direct dredge footprint could be minimized. If sedimentation into adjacent eelgrass
beds were to be controlled, productivity in these areas would likely improve in the
short to medium term (5 to 10 years).

The following Table 6 summarizes and compares the environmental impacts,
regulatory requirements, and timelines for the above two dredging options:

TABLE 6: SUMMARY OF ENVIRONMENTAL IMPACTS, REGULATORY ISSUES AND TIMELINES

FOR PROPOSED DREDGING METHODS
Dredging Method

Continued Prop Wash Dredging Clamshell Dredging

1) Negative direct impact to all marine | 1) Negative direct impact to all
life in area of dredge footprint. marine life in area of dredge
footprint.

Habitat

Impacts . L .
2) Potential negative indirect impacts

including sedimentation of eelgrass 2) No significant impact to adjacent
and shellfish beds to the southwest. areas.

without
mitigation

Require approval from DFO in the Follow guidelines of DFO operational
Fisheries form a of: statement for dredging for navigation

Regulatory 1) a Letter of Advice; or (see Appendix H).

Requirements | 2) 3 fisheries Authorization for a

HADD, with compensation.

Fisheries Undetermined. DFO review petiod is No review petiod required, other than

Timeline not prescribed. notification.
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TABLE 6: SUMMARY OF ENVIRONMENTAL IMPACTS, REGULATORY ISSUES AND TIMELINES

FOR PROPOSED DREDGING METHODS

Dredging Method

Continued Prop Wash Dredging

Clamshell Dredging

Other
Regulatory
Requirements

Permit for ocean disposal from
Environment Canada (see Section 8.8
for ocean disposal regulatory
requirements); CEAA screening.

Permit for ocean disposal (see Section

8.8 for ocean disposal regulatory

requirements) or meet appropriate

land disposal regulations.

Other Reg.
Timeline

Sample and test matetial (up to three weeks):

1) If not contaminated, apply for ocean
disposal approval (up to 4 months)
and conduct CEAA (two weeks);

2) If contaminated, potential additional
sampling, obtain contaminated soil
relocation agreement and locate
appropriate land disposal location
(one month).

Sample and test material (up to three
weeks):

1) If not contaminated, find approved
location for ocean or land disposal

(one week).

2) If contaminated, potential

additional sampling, contaminated

soil relocation agreement, and

locate appropriate land disposal

location (one month).

Mitigation
Measures

Some form of sediment containment.
If sediment cannot be limited to the
direct footprint and includes the zone
of influence or beyond, or if DFO
determines that a HADD will occur
regardless of sediment containment,
then compensation may be required.

Follow DFO measures to protect fish
and fish habitat when doing routine

dredging. This would include silt
curtains, appropriate timing, and
appropriate machine operating
procedures.

Further
Requirements

Compensation for alteration or
destruction of fish habitat may be

required. This would potentially include:

1) delineating the area impacted
(potentially the dredge footprint and

zone of influence);

2) locating an acceptable compensation
area;

3) design and create compensation area.

Compensation for alteration or

destruction of fish habitat may be

required. This would potentially
include:

1) delineating the area impacted directly

by dredging;

2) locating an acceptable compensation

area;

3) design and create compensation

area.

In summary, clamshell dredging has distinct timing and regulatory advantages over
continued propeller wash dredging to resolve boat access to the Savary dock.
Although “prop washing” has been a favoured method over the years due to its simplicity
and cost effectiveness, it is generally not approved by environmental agencies due to the
potential impacts on existing and adjacent habitats.
program at the Dock would involve relatively little dredging and dredge spoil. While this
may be one factor that is considered by DFO in their review of the propeller wash option,
it is likely that they would also give considerable weight to the quality of the affected habitat,
and the availability of other less damaging options in reaching their decision. However,

It is recognized that a dredging
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8.3

8.4

8.5

it should be stated that the DFO decision cannot be ascertained until they have been
provided with all the necessary information regarding the project. Given the relative
simplicity of the DFO regulatory process for clamshell dredging, particularly if time is of
the essence, we recommend this as the preferred dredging option.

VESSEL DRAFT REQUIREMENT

Established guidelines for boating and waterways provided the following recommendations
for minimum berth depth relative to local low water as a function of overall vessel length.
Table 7 summarizes the guidelines:

TABLE 7: MINIMUM BERH DEPTHS

Berth Length (ft) Minimum Depth Powerboats (ft)
Up to 45 6
Up to 55 8
Up to 65 8
Over 65 Apply site specific determination

As the Lund Water Taxi is less than 45 ft in length and any other vessels that would use the
Dock would also be less than 45 ft in length, the first row of Table 7 applies in establishing
a minimum depth of 6 ft (1.8 m). Itis common to add 1 ft (0.3 m) tolerance so contractors
can achieve the required dredging depth. Therefore the final dredging depth is established
as 7 ft or approximately 2.1 m.

DREDGE MATERIAL VOLUME

The volume of material that would be required for dredging in the vicinity of the existing
dock was established using the bathymetric survey, the vessel draft requirements and an
outline of the proposed dredge area. The dredge area was established giving consideration
to the movement of the water taxi as it approaches and exits the Dock. A radius of
approximately 20 m was used in the immediate vicinity of the dock. The slope between the
existing beach and the proposed dredge area was set at 2:1 (horizontal: vertical) while the
slope along the wharf was set at 1:1 to maximize usable area. The total area of the
proposed dredging is approximately 277 m®, with a volume of 420 m”.

Figure 11 shows the proposed dredge area for the Dock.
WIND AND WAVE STUDY IMPACTS

During the 1-yr southeast storm (Figure 10), there is not enough energy to mobilize the
sediments in the vicinity of the dock, but sediment suspension happens further to the east
and could be transported alongshore toward the dock. During the 1-yr northwest storm
(Figures 9), the near-bed orbital velocities at the dock location are greater than the critical
orbital velocity, and sediment movement will likely take place.
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8.6

8.7

8.8

DREDGING FREQUENCY

The wind and wave study indicate that the existing dock location is an active basin in terms
of sediment transport and constant dredging will be required. The frequency of dredging is
expected to continue at historical rates, approximately every three years.

ARCHAEOLOGICAL IMPACTS

To achieve the required draft in the vicinity of the Dock it is likely that some dredging
would occur in the intertidal zone. The recommendations in the Archaeological Overview
Assessment (AOA) state that an Archaeological Impact Assessment (AIA) should be
completed if any work is to occur within the intertidal zone. An AIA is recommended to
identify any archaeological deposits prior to commencing construction at the Dock.

REGULATORY AGENCY APPROVAL PROCESS AND TIMELINE

A dredge program would require the submission of a project application to the local
Port Authority, and DFO. The Permit Application would need to detail proposed
disposal methods.

As per the Canadian Environmental Protection Act (CEPA), disposal of any substance at sea
and/or loading for the purpose of disposal at sea requires a permit from EC. Disposal at
sea is the preferred method of disposing of the dredgeate material as it is the lowest
cost method. In addition to providing a description of the project, as part of the
permit application, EC requires that a sampling and chemical analysis program be
performed on the potential dredge material to assess the potential for environmental
impacts of disposal. The results of the preliminary sediment sampling conducted by EBA
indicate that ocean disposal would likely be feasible. However, a more rigorous sampling
program would be required to meet EC requirements should the option of ocean disposal
of dredged sediments be pursued. As per the EC Disposal at Sea Mininum Sample Collection
Reguirements, the amount of samples required is directly dependent on the determined
dredge material volume (i.e. 1 to 10,000 m’ would require 6 samples).

If all sediment parameter concentrations are found to be within EC Ocean Disposal
criteria guidelines, no further sediment characterization would be required. An Ocean
Disposal permit application would be completed and submitted to EC for approval.
A CEAA Screening would also be required to secure the permit.

A period of 120 days is generally required for evaluation and assessment of each application
and to publish the permit in the Canada Gazette, Part I. Disposal at Sea permits are valid
for a period of up to twelve months during which timing restrictions may be imposed to
protect fishery resources. In addition, the CEAA would require a minimum of 30 days
to review. The review could be delayed should EC or other Regulatory Authorities (RAs)
have any questions or require further information or studies.
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8.8.1

Notably, EC asserts that sampling results are only valid for 3 years. Should maintenance
dredging be prescribed, depending on dredge frequency, a sediment characterization
sampling program could be required once every 3 years.

The approximate costs associated with an environmental permitting program for dredging
and ocean disposal of uncontaminated sediments is summarized in Table 8. It is assumed
that one day will be sufficient to collect the six samples. Professional fees are indicative of
the effort required by Hayco/EBA, or an equivalent consulting firm, to complete the
permitting program.

TABLE 8: COST ESTIMATE OF PERMITTING PROGRAM FOR DREDGING AND OCEAN DISPOSAL OF
UNCONTAMINATED SEDIMENTS

Dredge Permit
Application Fee No fee
Professional Fees $7,000
Additional Sampling Program
Sediment Sampling Program $3,500/day
Professional Fees $5,000
Labotatoty analysis $100/sample
Disbursements (i.e. boat and equipment rental) $1,000/day
EC Ocean Disposal Permit
Professional Fees $5,000
Application Fee $2,500
EC Disposal Site Monitoring Fee $470 per 1000 m3
CEAA Screening
Application Fee No fee
Professional Fees $5,000
Total Estimate $30,070

Environmental Permitting for Disposal of Contaminated Sediments

The characterization work undertaken in support of this study demonstrated that
sediment contaminant levels were below the screening levels published by EC and hence
approval for ocean disposal of any dredged sediments is expected to be possible.
Should some sediment samples collected in future programs exceed EC Ocean Disposal
criteria, alternative methods of disposal would need to be considered and additional
delineation sampling would be necessary.

Once the areas of contamination are delineated, the contaminated sediment samples could
be submitted for toxicological tests. If the toxicological tests illustrate that the sediments
are not acutely toxic, then approval for Ocean Disposal could be granted (i.e. submit Ocean
Disposal permit application and CEAA Screening for approval with toxicological study
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results appended). Conversely, if the toxicological tests illustrate that the sediments are
acutely toxic, Ocean Disposal of the contaminated sediments would not be feasible and
upland disposal of the contaminated material at a designated upland waste facility or
accepted upland location would be required.

In compliance with the Contaminated Sites Regulation (CSR) and Ministry of Environment
(MOE) requirements, upland disposal would require that a Stage 1 Preliminary Site
Investigation (Stage 1 PSI) and Detailed Site Investigation (DSI) (a more rigorous
sampling program) of the contaminated area, and possible upland receiving environment,
be performed in support of a potential Contaminated Soil Relocation Agreement (CSRA)
from the MOE. As well a CSRA Application would require project review by a
Roster Professional. Sample parameters and amount of samples would be contingent on
the results of the Stage 1 PSI. Notably, CSR sampling density and parameter concentration
guidelines are far more stringent than EC guidelines.

The additional costs associated with an environmental permitting program for disposal
of contaminated sediments is summarized in Table 9. Should sediment contamination
be found, it is likely that the most cost effective program will entail a combination of both
ocean and facility disposal. It is assumed that one day will be sufficient to collect the
six samples. Professional fees are indicative of the effort required by Hayco/EBA, or an
equivalent consulting firm, to complete the permitting program.

TABLE 9: ADDITIONAL COST ESTIMATE OF PERMITING PROGRAM FOR DREDGING AND DISPOSAL OF

CONTAMINATED SEDIMENTS

Additional Sampling Program (Delineation)
Sediment Sampling Program $3,000/day
Professional Fees $5,000 — $10,000 (for DSI)
Labotatoty analysis $100-$250/sample
Disbursements (i.e. boat and equipment rental) $1,000/day
Toxicological Tests $3000/sample
Stage 1 PSI Report $3,500

CSRA Application
Receiving Environment Sampling Program (in situ $3,000/day
characterization and/or delineation)*
Professional Fees $5,000
Laboratory analysis $100/sample
Disbursements (i.e. drilling contractor) $3,000/day
CSRA Application $5,000
Roster Process $5,000 to $10,000
Total Estimate $52,700 to $63,600
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8.9 DREDGING COSTS

9.0
9.1

Dredging costs were formulated using the estimated dredge material volume established in
Section 8.3 and a unit rate for sediment disposal that has recently been used for similar
estimates for other projects in the area. The unit rate for the sediments includes dredging
and disposal at sea at one of EC’s thirty-six predefined sites in British Columbia.
The mobilization and demobilization item reflects the costs for bringing a barge and dredge
operation from one of the surrounding coastal communities to Savary Island.

A cost estimate is also presented for the dredging and disposal of contaminated sediments.
If future sediment samples exceed EC Ocean Disposal Criteria, the dredgeate material
will have to be disposed of in an on-land treatment facility. The mobilization and
demobilization costs for the contaminated sediments are the same as the uncontaminated

sediments.

Table 10 summarizes the estimated dredging costs.

TABLE 10: OPTION 1 ESTIMATED DREDGING COSTS

Mobilization /
Unit | Quantity Rate Cost Demobilization | Total Cost
Dredging and disposal at sea m?3 420 $15 $6,300 $15,000 $21,300
Dredging and disposal at an m3 420 $245 $102,900 $15,000 $117,900
on-land treatment facility

OPTION 2 - RECONSTRUCTED FACILITY

HABITAT IMPACTS

The marine habitat in the area of the proposed reconstructed facility is of low
productivity and sensitivity (Appendix I shows the proposed reconstructed facility).
The greatest abundance of marine life was actually observed on the piles of the Dock itself.
Possible habitat impacts associated with modification/expansion of the existing facility
would include disturbance of the benthos, shading caused by dock addition, sedimentation
and noise impacts during pile driving. These impacts can be considered of low impact

in this area as most species observed are not sensitive to shading or sedimentation.
If dredging were to stop, eelgrass beds and shellfish would likely re-establish within the
short to medium term (five to ten years), although minor supplemental transplanting may
be required to start the process.

Any potential impacts could be mitigated by limiting construction activities to the applicable
fish work window, through the use of innovative design considerations (i.e. incorporation

of light-penetrating materials) and through the use of standard Best Management Practices
(BMPs) which could include the use of silt and bubble curtains during pile driving activities.
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9.2

Table 11 summarized the environmental impacts, regulatory issues and timelines for the
proposed reconstructed dock.

TABLE 11: SUMMARY OF ENVIRONMENTAL IMPACTS, REGULATORY ISSUES AND TIMELINES FOR
PROPOSED RECONSTRUCTED DOCK

Habitat Impacts without mitigation Negative impacts of low significance to benthic invertebrate
community in clued shading and physical disturbance in atea of piles.

Fisheries Regulatory Requirements Require approval from DFO in the form a of:
1) a Letter of Advice; or
2) afisheries authorization for a HADD

Fisheries Timeline Undetermined
Other Regulatory Requirements Navigable Waters Act Permit;
CEAA screening,
Other Reg Timeline Navigable Waters Act Permit; (30 days);

CEAA screening (two weeks)

Mitigation Measures This would include silt curtains, appropriate timing, and appropriate
machine operating procedures.

Further Requirements Compensation for alteration or destruction of fish habitat may be
required. This would potentially include:

1) delineating the area impacted (potentially the shaded or
construction footprint);

2) locating an acceptable compensation area;

3) design and create compensation area.

WIND AND WAVE STUDY IMPACTS

The reconfiguration of the Dock situates the centre of the float at a location that is
approximately 15m offshore of the existing float location with water depths
approximately 2 m greater than exist within the current berth. The results of the wind
and wave study indicate that the potential for sediment mobilization and, consequently,
dredging is reduced with increasing distance offshore. Thus the berth location proposed
by Option 2 is expected to have a reduced dredging requirement relative to the
present condition. However, on the basis of the analysis conducted in support of
this study, it is not possible to state definitively that the requirement for periodic dredging
for the Option 2 configuration will be eliminated. This is due to the situation that the
additional water depth provided by the Option 2 configuration is relatively small (2 m) and
within the scale of beach profile changes that could take place during any given storm event.
Thus storm events could reduce the additional water depth and encroach on the required
under keel vessel clearance during periods of low tide.
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9.3

9.4

While a definitive statement with respect to the future dredging requirement cannot
be made, the dredging requirement will be substantially reduced relative to the
current condition.

ARCHAEOLOGICAL IMPACTS

It is assumed that the new float approach included in the proposed plans for
the reconfigured facility will be situated within the intertidal zone. Piles will be driven
within the intertidal area to support the new approach. The recommendations in
the Archaeological Overview Assessment (AOA) state that an Archaeological Impact
Assessment (AIA) should be completed if work is to occur within the intertidal zone.
An AIA is recommended to identify any archaeological deposits prior to commencing
construction at the Dock.

REGULATORY AGENCY APPROVAL PROCESS AND TIMELINE

A facility reconstruction would require submission of a project application to DFO for
review and approval. With the prescription of mitigation measures described in Section 9.1,
it is unlikely that DFO would determine that habitat impacts constitute harmful alteration,
disruption or destruction (HADD) of fish habitat, which would trigger the need for an
Authorization and CEAA Screening. Instead, it is likely that DFO would submit a Letter of
Advice authorizing that the works proceed on the condition that the prescribed mitigation
measures are followed and that all in-water works be monitored by a Qualified
Environmental Professional (QEP), such as a Biologist.

DFO would have 30 days to review the application. The review could be delayed should
DFO have any questions or require further information or studies.

In addition, under the provisions of the Navigable Waters Protection Act, a facility
modification/expansion would require submission of a project application to the Navigable
Waters Protection Division of Transport Canada for review and approval, pursuant to the
Navigable Waters Protection Act.

Should Transport Canada determine that the proposed works require a permit, a CEAA
Screening would be required. However, the scope of the CEAA would likely be limited
and not onerous to complete. Terms of the permit approval would also require project
notification be published in two (2) local newspapers as well as the Canada Gazette.

Similarly, Transport Canada would have 30 days to review the application. The review
could be delayed should they have any questions or require further information or studies.

The approximate costs associated with an environmental permitting program for
reconstruction of the Dock facility is summarized in Table 12.
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TABLE 12: APPROXIMATE COSTS OF PERMITTING PROGRAM FOR DOCK EXPANSION

Project Application $7,000
CEAA Screening $7,000
Total Estimate $14,000

Although unlikely, should DFO determine that the project would constitute a HADD
under the Fisheries Act, in addition to the CEAA, a habitat compensation program may

be required. The extent and cost of the program would depend on the footprint impact as

determined by DFO. As a general rule, fish habitat compensation can cost in the vicinity

of $15 — $200 a square meter depending on the nature of the work required (i.e. submerged

boulder clusters, eelgrass bed restoration, etc.).

10.0  EVALUATION OF OPTIONS

The following is a summary of the major components considered in this feasibility study.

An options matrix follows (Table 13) comparing the resulting impacts of the major

components for the two options under consideration for the Savary Island Dock.

Habitat Assessment

Habitat productivity in the vicinity of both the existing and potential reconfigured dock

locations is poor. Conversely, areas southwest and northeast of the dock had moderate to

good productivity, respectively.

Two sediment samples were submitted for chemical analysis of metals and PAHs to
determine whether they met Environment Canada (EC) criteria for ocean disposal,

both sediment samples were within EC Rejection/Screening Limits for the applicable

parameters.

Habitat Impacts

Option 1

Two methods of dredging were considered for this study: propeller wash dredging
and clamshell dredging. Clamshell dredging has distinct timing and regulatory advantages

over continued propeller wash dredging to resolve boat access to the Savary dock.

Although “prop washing” has been a favoured method over the years due to its simplicity

and cost effectiveness, it is generally not approved by environmental agencies due to

the potential impacts on existing and adjacent habitats.

we recommend this as the preferred dredging option.

Given the relative simplicity of
the DFO regulatory process for clamshell dredging, particularly if time is of the essence,
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Option 2
The marine habitat in the area of the proposed reconstructed facility is of low productivity
and sensitivity. Possible habitat impacts associated with modification/expansion of the
existing facility would include disturbance of the benthos, shading caused by dock addition,
and sedimentation and noise impacts caused during pile driving. These impacts can be
considered of low impact in this area as most species observed are not sensitive to shading
or sedimentation. Any potential impacts during construction could be mitigated through
the use of Best Management Practices.

Dredging

The total area of the proposed dredging for Option 1 is approximately 277 m* with a
volume of 420 m’. The estimated cost to ocean dispose of this material is $21,300.

Archaeological

The Archaeological Overview Assessment (AOA) found that the upland/on-shore area has
high potential, the intertidal area has moderate potential and the subtidal area has very low
potential for archaeological deposits.

Both options considered in this report include work within the intertidal area: dredging
would occur within the intertidal area for Option 1 while pile driving for the new approach
would occur within the intertidal area for Option 2. Therefore an Archaeological Impact
Assessment (AIA) should be conducted prior to any disturbance activities. An AIA is
estimated to cost $8,000.

Wind and Wave

The wind and wave study indicates that the existing dock is within an active basin in terms of
sediment transport. The study results are in agreement with historical experience and confirm
the on-going dredging requirement at the current berth site. The frequency of dredging is
expected to continue at historical rates, approximately every three years. The frequency of
dredging for the reconstructed facility is expected to be much less than that of the existing facility
although dredging in response to episodic storm events may still be required. Furthermore, only
the area surrounding the most landward end of the float is expected to require dredging.

Regulatory Approvals

Option 1

A dredge program would require the submission of a project application to the local
Port Authority, and DFO. As per the Canadian Environmental Protection Act (CEPA), disposal
of any substance at sea and/or loading for the purpose of disposal at sea requires a
permit from EC. Disposal at sea is the preferred method of disposing of the
dredgeate material as it is the lowest cost method. The approximate costs associated with

an environmental permitting program for dredging and ocean disposal of uncontaminated
sediments is $30,070.
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Option 2

A facility reconstruction would require submission of a project application to DFO

for review and approval.

It is unlikely that DFO would determine that habitat

impacts constitute harmful alteration, disruption or destruction (HADD) of fish habitat,
which would trigger the need for an Authorization and CEAA Screening. Instead, it is
likely that DFO would submit a Letter of Advice authorizing that the works proceed on the
condition that the prescribed mitigation measures are followed and that all in water works
be monitored by a Qualified Environmental Professional (QEP), such as a Biologist.

The approximate potential costs associated with an environmental permitting program for
reconstruction of the Dock facility is $14,000.

TABLE 13: OPTIONS MATRIX

Option 1: Option 2:
Evaluation Criteria Current Berth Configuration Reconstructed Facility
Dredging Costs $21,300 N/A
Dredging frequency Every 3 years (estimate) Every 10 years (estimate)
Archacological ATA recommended: $8,000 ATA recommended: $8,000

Timeline for permitting review

Minimum 120 days for EC review.
DFO review not prescribed.

Minimum 30 days for EC review.
DFO review not prescribed.

Cost of Environmental Permitting $30,070 $14,000

Total Estimated Cost $59,370 $22,000

Note: Option 2 does not include costs for the reconstruction of the facility.

11.0  CONCLUSIONS

The following conclusions are made with respect to the main objectives outlined in the
beginning of this report:

The method of dredging by prop wash is not approved under the DFO Operational
Statement for routine maintenance dredging for navigation and could only proceed with an
approval by a DFO official. If granted, the approval would likely require detailed
information and data regarding the project scope, the existing biophysical characteristics of
the site, mitigation strategies, and anticipated residual impacts to fish and fish habitat;

Routine maintenance dredging using the clamshell method can continue in accordance with
government regulations. The cost of the dredging is estimated to be $59,370. This cost
includes: dredging, Archaeological Impact Assessment (AIA) and environmental permitting.
The frequency of this dredging program is estimated to be once every three years.

2



V31101098
October 2009
ISSUED FOR USE 31

Alternatively, the environmental permits for a reconstructed facility, as well as an AIA, can
be completed for approximately $22,000. A reconstructed facility situates the float in
deeper water where the dredging requirement may be eliminated. However the potential
for dredging still remains in response to episodic storm events. The risk of an episodic
dredging requirement decreases with increased distance off-shore.

120  LIMITATIONS OF REPORT

“This report and its contents are intended for the sole use of Powell River Regional District
and their agents. Hay & Company Consultants does not accept any responsibility for the
accuracy of any of the data, the analysis or the recommendations contained or referenced in
the report when the report is used or relied upon by any Party other than Powell River
Regional District, or for any project other than the proposed development at the subject
site. Any such unauthorized use of this report is at the sole risk of the user. Use of this
report is subject to the terms and conditions stated in Hayco’s Services Agreement and in
the General Conditions provided in Appendix | of this Report.”

R01-1-V31101098 Feasibility Report_Final.doc i
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13.0 CLOSING

Thank you for the opportunity to complete this report. Please feel free to contact the
undersigned to discuss any aspect of this proposal should clarification be required

Yours sincerely,
Hay & Company Consultants

(a division of EBA Engineering Consultants Ltd.)

Prepared by:

/47 o
L, |

Mike Tranmer, M.Sc.

Coastal Design Engineer

Direct Line: 604.875.6391 xtn. 345
mtranmer(@hayco.com

-
%M
Sabine Decamp, Ph.D.
Fluid Mechanics Scientist
Direct Line: 604.875.6391 xtn. 246
sdecamp@hayco.com

Reviewed by:
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10.

timing windows (http://www-heb.pac.dfo-
mpo.gc.ca/decisionsupport/os/timing_e.htm).

Install effective sediment control measures around the
perimeter of the work area before starting work and during
dredging to prevent re-suspended sediment from spreading to
adjacent areas. Inspect these measures regularly and make
all necessary repairs if any damage occurs. Remove these
control measures in a way that prevents the escape or re-
suspension of sediments.

4.1 Dredge on calm days to minimize the suspension of
fine sediment particles into the water column and
ensure the sediment control measures are not
disturbed by wave action.

Restrict the amount dredged to the area and depth previously
required for navigation.

5.1. Avoid bottom stockpiling or side casting during
dredging.
5.2. Prevent fish from being trapped within the dredged area.

Operate machinery on land or on water (i.e. from a barge or
vessel) in a manner that minimizes disturbance to the
banks or bed of the water body.

6.1. Machinery is to arrive on site in a clean condition and
is to be maintained free of fluid leaks, invasive
species and noxious weeds.

6.2. Wash, refuel and service machinery and store fuel
and other materials for the machinery away from the
water to prevent any deleterious substance from
entering the water.

6.3. Keep an emergency spill kit on site in case of fluid
leaks or spills from machinery.

6.4. Restore banks to original condition if any disturbance
occurs.

For water-based operations, avoid placing vertical spuds or
other anchors into sensitive fish habitat areas such as eel
grass, kelp beds, salt marshes, shellfish harvesting areas
and known spawning areas.

Dredgeate should be disposed of offsite and in accordance
with appropriate legislation. For ocean disposal, dredgeate
must be of a benign character (i.e. uncontaminated) and
adhere to federal Disposal at Sea permitting requirements.

Stabilize any waste materials removed from the work site
to prevent them from entering the water body. This could
include covering spoil piles with biodegradable mats or
tarps or planting them with grass or shrubs.

Vegetate any disturbed areas by planting and seeding with
native trees, shrubs or grasses and cover such areas with

mulch to prevent erosion and to help seeds germinate.

All seeding and/or planting trees should follow the DFO
guidance on Riparian Revegetation (http://www-
heb.pac.dfo-mpo.gc.ca/decisionsupport/os/riparian-
reveg_e.htm). If there is insufficient time remaining in the
growing season, the site should be stabilized (e.g., cover
exposed areas with erosion control blankets to keep the soil
in place and prevent erosion) and vegetated the following

spring.

DFO REGIONAL HEADQUARTERS

Fisheries & Oceans Canada

Regional Habitat Manager

200-401 Burrard Street

Vancouver, BC V6C 354.

Toll Free: 1-866-845-6776

Fax: (604) 666-7907

Email: dfo_epmp@pac.dfo-mpo.gc.ca

Aussi disponible en francais

http://www.dfo-mpo.gc.ca/oceans-habitat/habitat/
modernizing-moderniser/epmp-pmpe/index_f.asp

DFO/2007-1283

©Her Majesty the Queen in Right of Canada 2007

This Operational Statement (Version 3.0) may be updated as required by Fisheries and Oceans Canada. It is your responsibility to use the most recent version. Please refer to the Operational
Statements web site at http://www.dfo-mpo.gc.ca/oceans-habitat/habitat/modernizing-moderniser/epmp-pmpe/index_e.asp to ensure that a more recent version has not been released.
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