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EXECUTIVE SUMMARY

This report examines the Stanley Park seawall, an
8.8km recreational pathway that wraps around the en-
tirety of the park’s perimeter. Stated by author Sean
Kheraj (2013) in Inventing Stanley Park: An Environ-
mental History, “The construction of the seawall was
a battle against nature and an effort to stall process-
es that had been at work for thousands of years be-
fore there was a Stanley Park” (p. 13). Coastal shore
systems have been at odds with the seawall since the
beginning of its construction in 1917. Routine repairs
and fixes to degrading sections of the wall are com-
monplace as the seawall experiences the erosive forc-
es of the ocean tides. The seawall doesn’t just receive
impacts from coastal systems, but in turn responds
with even more destructive force. The seawall has sig-
nificantly altered the shoreline, exacerbating erosion,
disrupting nutrient flow between marine and terrestrial
environments, and virtually removing all intertidal hab-
itat. The once gradual fine sediment and rocky inter-
tidal ecosystems along Stanley Park’s western edge
have been transformed to a landscape filled with large
boulders and fine sediment that lack marine diversi-
ty (BIEMP FREMP, 2014, as cited in Canning, 2017).

The seawall not only creates a divide between land
and sea, but also between people and the coast.
Ranging from 0.5 to 4m in height, the seawall plac-
es users above the marine environment, forcing park
visitors to observe rather than engage with the coast-
line. This physical separation reinforces an under-
standing, for park visitors, of a divide between the
terrestrial and aquatic environments that opposes the
important relationship between these two habitats.

The recent storm events in November 2021 and Janu-
ary 2022 shed light on the structural instability of the
seawall, and its susceptibility to flooding and wave-in-
duced impacts. As reparations to build a stronger and

better wall remain to be the short-term solution, in-
creasing sea level rise and storms events question the
seawall’s ability to withstand the destructive forces of
climate change.

The financial and environmental costs of the seawall
present an opportunity to re-envision what a more
resilient and environmentally sustainable coastal
pathway may look like. This document explores op-
portunities for a living shoreline alternative to the
existing seawall, with the primary goal of developing
a high-level, conceptual, nature-based coastal path-
way that better supports park visitors, climate re-
siliency, and the intertidal habitat around the park.
Presented in the following report is an inventory of the
existing biophysical and environmental conditions of
the park’s shoreline that is then used to characterize
the park’s foreshore into different segments. This is
followed by an analysis of the impacts of armoured
shorelines on the intertidal zone, including coastal
squeeze, scouring, and fragmentation. Existing coastal
pathway projects in the Pacific Northwest and abroad
are examined. These case studies were sought out for
their relevance to the various conditions around Stan-
ley Park’s shoreline, helping to inform design strate-
gies and opportunities unique to the different intertid-
al substrates and coastal processes around the park.

Two plans, the Coastal Adaptation Plan and the Stan-
ley Park Comprehensive Plan (in progress) helped to
identify value criteria that would inform design strat-
egies. The Coastal Adaptation Plan first developed
for the Fraser River Foreshore identified 7 community
values for coastal projects, 6 of which are considered
in this report (City of Vancouver, 2018). Currently, the
Vancouver Park Board and the Musqueam, Squamish,
and Tsleil-Waututh (MST) First Nations are develop-
ing the Stanley Park Comprehensive Plan, an outline



for a 100-year vision of the park (VPB, 2018). While
the plan is in progress, this report aims to support the
intentions and values of the comprehensive plan.

Stanley Park holds strong cultural significance amongst
the Musqueam, Squamish, and Tsleil-Waututh (MST)
Nations, where Coast Salish peoples have lived and
stewarded the shorelines of Stanley Park since time
immemorial. Indigenous settlements were located
near the park’s shoreline making use of the waters for
harvesting natural resources such as clams, mussels,
and cockles. This Sustainability Scholar report was not
done in consultation with the MST and recognizes the
need to develop design strategies with the Nations. The
intent of this report is not to provide a solution to the
existing seawall, but rather to begin to re-think what the
Stanley Park seawall could be. Given that design pro-
posals were not developed alongside the MST, Indige-
nous approaches to living shorelines were not explicitly
explored, however, opportunities for telling the unwrit-
ten narratives and history of the park through educa-
tion were a key consideration in the design process.

The analysis of the park’s foreshore, living shoreline
case studies, and value criteria all informed the selec-
tion of three areas in the park for potential design oppor-
tunities: Xwayxway, Third Beach, and the rocky intertid-
al areas between Third Beach and Prospect Point. The
three areas were chosen for their potential to support a
nature-based coastal pathway that protects the shore-
line, increases intertidal habitat, and creates meaning-
ful experiences between park visitors and the shoreline.

The unique setting of Stanley Park provides an op-
portunity to drastically transform the park’s hardened
shoreline to a resilient and ecologically-rich coastline.
Unlike other parts along Vancouver’s seawall that are

centered in developed areas of the city, Stanley Park’s
lack of infrastructure and built form allow for a living
shoreline approach that can take many forms. Recent
storms events and sea level rise have shed light on the
long-term viability of the seawall, and have prompted
a need for change. The design proposals in this report
aim to inspire and initiate further dialogue on an al-
ternate future for the Stanley Park seawall - one that
works in synergy with coastal processes rather than
against them.
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INTRODUCTION

The Stanley Park seawall is often synonymous with
Vancouver. Beginning construction in 1917 to prevent
the erosion of the park, the seawall is an iconic 8.8km
pathway that wraps around the park and provides un-
interrupted access to Vancouver’s shoreline. The sea-
wall is a treasured recreational path frequented by
Vancouverites and visitors around the world, however,
with increasing storm events and sea level rise, the vi-
ability of the seawall is threatened.

On January 7th, 2022, Vancouver was hit by yet an-
other powerful storm with fierce winds and high tides
striking the Stanley Park seawall. The wall faced count-
less battery, washing away sections of the seawall and
littering the shoreline with broken pieces of concrete
and rubble. The damage sustained by the seawall is
not unfamiliar. In 2012 and 2015, sections along the
seawall were once again closed following large storm
events and rising sea levels. The increasing frequen-
cy of extreme weather events and the consequential
need for repairs and maintenance question the long-
term viability of the seawall in its current form.

Beyond the financial and material burden, armoured
shorelines such as seawalls have been shown to re-
duce marine biodiversity. A study undertaken by Git-
tman et al. (2016) noted, “Seawalls supported 23%
lower biodiversity and 45% fewer organisms than
natural shorelines” (p. 763). The intertidal zone plays
a critical role for marine and terrestrial species, pro-
viding food and shelter for many organisms. The loss
of intertidal habitat could result in more widespread
effects to the larger marine and terrestrial food web.
The foreshore not only supports marine habitat but
provides an abundance of ecosystem services in-
cluding flood protection, stormwater filtration, and
carbon storage. These services are all but lost with
the construction of seawalls, as armoured shore-
lines alter wave energy and reflection, resulting in

greater erosion, disturbance to littoral transport, and
the reduction of shoreline vegetation, preventing the
natural ability for the shoreline to mitigate flooding.

The seawall not only creates a divide between land
and sea, but also between people and the coast. Rang-
ing from 0.5 to 4m in height, the seawall places users
above the marine environment. With steep, inacces-
sible steps that appear infrequently along the shore-
line, park visitors observe rather than engage with the
coastline. An important aspect of this project is to bet-
ter connect people to the shoreline and foster a great-
er understanding of the marine environment. In doing
so, design proposals work with coastal processes, al-
lowing for variations of public access depending on
tide levels and flooding. The adaptability of the designs
help visitors to engage with the dynamic nature of the
shoreline and better understand the marine environ-
ment as a place that may not always be accessible.

Currently, the Vancouver Park Board and the
Musqueam, Squamish, and Tsleil-Waututh (MST) Na-
tions are developing the Stanley Park Comprehensive
Plan, an outline for a 100-year vision of the park (VBP,
2018). While the plan is in progress, this report is oper-
ating under the knowledge that the three Nations will
play an integral role in any ongoing and future develop-
ments in Stanley Park.

It is clear there is a need for alternative measures to
protect Stanley Park’s coastline. Examining the social,
ecological, and technical complexities of the seawall
reveal the need for a multifunctional landscape that
will protect the shoreline from erosion, increase in-
tertidal habitat, and support meaningful experiences
between park visitors and the foreshore. Living shore-
lines have the capacity to provide physical protection
while supporting biological diversity along coastlines.
Faced with increasing storm events and sea level rise,
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a critical change is needed to protect Stanley Park’s
shoreline. Coastal adaptation measures are a neces-
sary must to ensure there is a future for both ecology
and people on Stanley Park’s shores.

SCOPE

Re-envisioning the seawall is no small task. The intent
of this project is not to provide an all encompassing
solution, but to imagine new possibilities for the sea-
wall as a nature-based pathway. The key deliverable of
the project is a high-level, conceptual design alterna-
tive to the existing seawall. Limited by time constraints,
consultation with the MST was not within the scope
of the project, nor was any form of engagement with
community and relevant stakeholders, or a feasibility
study. An important objective of this project was the in-
clusion of visual aids to communicate potential design
opportunities. Images, drawings, and visualizations
are presented throughout the report to help describe
findings, concepts, and designs, and to show a vision
of a more restorative and ecologically-rich shoreline.



STANLEY PARK FORESHORE



BIOPHYSICAL CONDITIONS

Context

Stanley Park is situated in the Lower Mainland of
British Columbia (Figure 1). The park is a 1000-
acre forested peninsula that sits north of Vancou-
ver’'s downtown core jutting into the Burrard Inlet.
With shorelines on all three sides, the park’s sea
and shores provide vital habitat for migrating birds
along the Pacific Flyway and marine mammals trav-
elling to and from spawning areas (SPES, 2010).
The peninsula’s nearshore is an important source
of shelter and food for water birds, terrestrial spe-
cies, and marine organisms. Not only critical to

wildlife, Stanley Park’s shoreline is a popular tourist

3 '-.- N e
WEST VANCOUVER

BURRARD INLET

OUTER HARBOUR

ENGLISH BAY

Figure 1: Context plan

destination for locals and visitors of Vancouver, of-
fering breathtaking views, wildlife sightings, and an
accessible route along the coastline. The seawall
forms the perimeter of the park, providing an unin-
terrupted 8.8km pathway along the water for pedes-
trians and cyclists. The abundance of nature in such
a dense and urban setting, has made Stanley Park
named one of the top city parks in the world (Halli-
nan, 2017).

INNER HARBOUR
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Currents

As pictured in Figure 2, tidal currents during flood du-
rations move from west to east and enter through the
Strait of Georgia hitting Stanley Park’s western edge
(Thomson, 1981). The flood currents are then sepa-
rated recirculating at English Bay and passing through
the First Narrows with increasing speed into the Inner
Harbour. Along the shoreline in English Bay, tidal flows
recirculate with an opposite direction to the main flow
at a slower rate, while currents passing through the
First Narrows move with increasing speed (Wu, 2019).
During ebb periods, tidal flows are directed out of Bur-
rard Inlet. The park’s western edge is characterized
by high wave energy with tidal flows of lower magni-
tude to the south and of greater strength to the north,
subjecting the park’s northwestern edge to increased
coastal erosion and impacts from storm surges. As
the currents move through the Inner Harbour towards
the Indian Arm, they become weaker making Stanley
Park’'s eastern edge subject to less coastal erosion
and effects from extreme weather events (Wu, 2019).

Waves and Winds

With the Coastal Mountains to the north, Burrard Inlet
is sheltered from wind. The predominant winds move
from east to west and have little impact on ocean cur-

Point Atkinson

rents (Thomson, 1981). Easterly winds are more fre-
quent in winter months; however, the average speed
of westerlies exceed easterly winds for all months of
the year and are strongest in January. While winds in
the Burrard Inlet are generally insignificant, extreme
westerly winds can occur and have a great impact on
the Outer Harbour, where large waves are generat-
ed from strong winds in the Strait of Georgia. Waves
induced by wind are weak within the Inner Harbour,
where vessel generated waves become more signifi-
cant given the considerable use of this area for com-
mercial transport. While local winds may not have
much impact on waves in the Burrard Inlet, waves in-
duced from storm events have a considerable effect
on Stanley Park’s western shoreline.

Tides/Water Levels

Understanding changes in water levels along Stan-
ley Park is critical in designing a shoreline that en-
gages with the existing conditions of the site and
influxes of the tide. Extreme high tide in the Burrard
Inlet is measured at 5.6m with a mean water level
of 3.1m (Thomson, 1981). Low tide occurs primari-
ly in the evening during winter, and during the day-
time in the spring. This makes intertidal species
more exposed to summer heat with low tide occurring
more frequently in the daytime in summer months.

S
g
T — \__First Narrows

N\ . TR
Outer Harbour ~_— W S s N
e i . / \\\. ImgHarb%/
7 g | N \U\ﬁ B

/ p ) )Engllsh Bay / e A

Pt. Grey

Figure 2: Currents during flood period,
image adapted from Thomson, (1981).
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Sediment Transport

Studies on sediment transport around Stanley Park’s
nearshore are limited, however information exists on
the movement of sediment along Burrard Inlet that
help to inform conditions around the park. Flows and
sediment transport in the Burrard Inlet are tide-domi-
nated where the impact from wind, waves, and fresh-
water discharge are relatively weak (Meijers, 2021).
Along with the tides, the geometry of the inlet governs
the movement of sediment. A study undertaken at
Delft University of Technology by Meijers (2021), noted
that current velocities in the Burrard Inlet vary, where
the tidal flows accelerate rapidly in the First Narrows
due to the narrow constriction of the channel. The mor-
phology of the park’s northern shore causes sediment
concentrations to be directed away from the First Nar-
rows during both ebb and flood periods. As such, lit-
tle sediment is collected at the park’s northern shore.

Pacific
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Figure 3: Coastal processes along Stanley Park’s shoreline.

wotevbirds

Rather, sediment is pushed into the Inner Harbour
during flood periods, collecting along the eastern edge
of the park and forming sand pockets from Brockton
to Prospect Point. Results from the study indicate the
potential for sediment to reach the Burrard Inlet from
the Fraser River. During periods of high westerly waves,
sediment may be transported from Point Grey to the
shorelines of the park’s southwestern edge near Sec-
ond Beach (Figure 3).

This study focuses on sediment patterns in the Burrard
Inlet, with particular attention to the Tsleil-Waututh Na-
tion reserve east of Stanley Park. Understanding the
movement of sediment along Stanley Park’s shores is
critical to inform appropriate shoreline design. Trans-
port patterns can give insight into areas of accretion
and erosion, and potential sources of sediment that
can feed eroding shorelines.
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INTERTIDAL ECOSYSTEMS

The Intertidal Zone

The intertidal zone is defined by the space between low
and high tide, connecting the terrestrial and marine
environments. Subject to tidal cycles, species living in
the intertidal zone undergo a variety of conditions as
they are submerged in water during high tide and left
exposed during low tide. These environmental parame-
ters result in species that have adapted to both wet and
dry conditions. Organisms living in the park’s foreshore
live in a delicate balance of exposure and inundation,
and are adapted to specific levels of solar radiation, air
temperature, ocean salinity, and wave action. Impacts
to these factors can greatly influence the health of in-
tertidal species. With growing changes in the environ-
ment from increasing sea level rise, storm surges, and
heat waves, the fragile balance of the intertidal zone is
threatened.

Along Stanley Park, the foreshore takes many forms
including, rocky, cobble, and sandy substrates. These
varying substrate compositions are influenced by
coastal processes and energy inputs, determining the
plant and marine communities that populate the inter-
tidal ecosystem. The park’s foreshore supports diverse

organisms including Pacific blue mussels, Vancouver

Figure 4: Sea star, photography by Jean Giroux, (2022).

feather duster, and 7 species of Pacific salmon (KWL,
2017). This biodiversity provides vital food and spawn-
ing habitat for migrating and resident birds and fish.
Beyond the ecological value of the intertidal zone, the
foreshore provides important ecosystem services sup-
porting the livability of our planet including, carbon
storage, nutrient cycling, stormwater filtration, and pro-
tection from waves and erosion.

The intertidal zone is integral for the health of the
marine and terrestrial environment, as well as the
well-being of Vancouverites. However, increasing an-
thropocentric impacts of climate change and the cre-
ation of the seawall has severely altered the intertidal
zone, threatening this vital ecosystem. Currently, the
intertidal zone lacks the diversity it once had. Stanley
Park’s shoreline was once characterized by rocky, san-
dy, and mudflat ecosystems that have all been virtually
removed or altered, leaving large boulders that provide
little habitat diversity and ecosystem services. The fol-
lowing section discusses the current species located
along the park’s shoreline, highlighting the importance
of mitigating any more damage to the intertidal zone
for the well-being of nearshore species.

Fish

Numerous reports indicate that Stanley Park’s fore-
shore is likely used for rearing and migration by all 7
species of Pacific salmon, including chinook, sockeye,
coho, chum, pink, steelhead, and cutthroat trout (KWL,
2017). Important locations for salmon habitat include
the kelp forests along the eastern edge of Stanley Park.
Juvenile salmon use Burrard Inlet’s nearshore during
spring and summer. Pacific sand lance and surf smelt
utilize both pebble and sand beaches for spawning
and are found along the beaches of the Outer Harbour,
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including Second and Third Beach. Shellfish such as
Pacific blue mussels are found along Stanley Park’s
rocky shoreline between Prospect Point and Siwash
Rock (Figure 3). These beds of mussels are commonly
found clinging to bedrock, boulders, and cobble habi-
tat, and provide food for water birds.

Birds

Stanley Park is situated within the English Bay & Bur-
rard Inlet Important Bird Area (IBA) due to the large
concentration of overwintering waterbirds located in
the region. The park’s intertidal and subtidal zones are
critical habitats for globally significant numbers of Bar-
row’s goldeneye, surf scoter, and Western grebe that
winter in the Burrard Inlet and depart in the spring and
summer (SPES, 2010). Waterbirds use the park’s in-
tertidal areas for foraging where there are Pacific blue
mussels, forage fish, and marine organisms. A study
examining wintering waterbirds along Stanley Park’s
shoreline noted an overall decrease in abundance
and peak numbers of most birds from 2001/2002 to
2010/2011 (Worcester, 2013). The decrease in birds in
the park indicate the need to conserve shoreline hab-
itat that provide critical feeding and resting spots. In
addition, the Great Blue Heron is a species at risk that

Figure 5: Cormorants, photograph by Veronica Dudarey, (2020).

is frequently observed on Stanley Park’s shoreline.
The park is home to one of the largest urban heron
colonies in North America, nesting at their current lo-
cation near Beach Avenue since 2001 (KWL, 2017).
This species of heron does not migrate and is pres-
ent yearlong in the park. During breeding season,
the intertidal areas are critical for foraging, where
herons feed on shellfish and small fish in the fore-
shore. Particularly, the park’s western shoreline is a
valuable feeding habitat for herons as the rocky in-

tertidal zone is comprised of Pacific blue mussels.

Figure 6: Intertidal vegetation, photography by Bronté Mutukistna
(2022).

Vegetation

The vegetation in the intertidal zone along the perime-
ter of the park is composed of various algae. Sea lettuce
and wrack seaweed are most found along the entirety
of the park’s intertidal areas with lower populations of
Turkish towel and green algae found along the eastern
side at Xwayxway and Figurehead Point (KWL, 2017).
From Brockton Point to the Lionsgate Bridge, there are
bands of kelp forests in the subtidal areas (Figure 3).
Bull kelp supports forage fish such as Pacific herring,
Pacific sandlance, and juvenile salmonids, and also
protects the coastline by buffering waves. Additional-
ly, the endemic Vancouver feather duster is found in
the intertidal and subtidal areas along Brockton Point.
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SOCIAL AND CULTURAL SETTING

Cultural

For over thousands of years, the Musqueam, Squamish, and Tsleil- Waututh First Nations lived in Stanley Park. The
park was home to several settlements for which Coast Salish peoples resided and was the site of one of the largest
Indigenous settlements in the Lower Mainland (Kheraj, 2013). The park’s coastline was of incredible importance to
First Nation communities’ diet and trade. The intertidal zone was a place for harvesting natural resources such as
clams, crabs, mussels, and cockles (Taft et al., 2022). The value of the intertidal zone for resources to First Nations
communities is best understood by the common saying, “when the tide is out, the table was set.” Beyond providing
food and sustenance, the foreshore has considerable cultural importance. Many spiritual practices and ceremonies
are held along the shore, where the intertidal zone is a transitional space between the land and sea, acting as the
interface between the physical and spiritual realms.

Tourism and Recreation

Stanley Park is one of the most popular tourist attractions in Vancouver, with approximately 8 million visitors each year
(Stanley Park, n.d.). The seawall is the most frequented space in the urban park where a majority of people accessing
Stanley Park visit the seawall. The seawall path is a heavily recreated route and is used by pedestrians, cyclists, and
rollerbladers alike. The park holds various walking/running events including the BMO Vancouver Marathon and the
‘First Half’ Half Marathon. The park’s unique proximity to downtown Vancouver provides city dwellers and visitors with
a coastal path distinct from the bustle of the city center. This low barrier access to the coastline makes the Stanley
Park seawall a key destination in the city. Offering recreational, mental, and physical benefits, the seawall is a unique

public space in Vancouver, and maintaining the path’s value to the public is important.
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CHARACTERIZING STANLEY PARK

Stanley Park’s shoreline wraps around the perimeter of the park and is exposed to a variety of wind, wave, and coastal
processes that shape the intertidal substrates, aquatic life, and vegetation present. The following section characteriz-
es the park into 4 distinct areas based on similar biophysical and environmental conditions.

PROSPECT
POINT

A1 - Coal Harbour

High Tide: seawall Low Tide: 20-100m offshore i
BROCKTON

POINT
Key species: juvenile salmon, crabs, and shellfish

Intertidal habitat: mudflat, sandy, gravel
COAL

SECOND HARBOUR

BEACH
Coal Harbour marks the eastern entrance of Stanley Park. Marinas are located in the harbour where numerous small
boats are docked. Coal Harbour is sheltered from wave action lending to relatively still water and a sandy/gravel in-
tertidal substrate. The weak tidal exchange allows for greater sedimentation forming muddy and silty areas along the
shoreline. The erratic boulders along the shoreline provide habitat diversity (SPES, 2010).

PROSPECT
POINT

A2 - Brockton Point to Prospect Point

High Tide: seawall Low Tide: 10-50m offshore THIRD

BEACH BROCKTON
POINT

Key species: Red Irish lord, sailfin sculpin, Pacific herring,

red sea urchin, Vancouver feather duster, bull kelp

COAL

Intertidal habitat: gravel, cobble, boulder BEACH N

The shoreline between Brockton Point and Prospect Point varies between bedrock, boulders, and cobble substrates
with pockets of sand deposits. The nearshore is heavily influenced by tidal currents in the First Narrows, creating
erosion and deposition patterns (KWL, 2017). Tidal flows along this section enable greater species diversity in the
intertidal and subtidal zones, as currents reduce sedimentation drawing in nutrients and food for species (SPES,
2010). Large bands of bull kelp reside in the subtidal zone acting as important habitat for invertebrates, fish, and
marine mammals, including Pacific herring, Pacific sandlance, and salmon species. The mix of cobble and boulder
are important rearing and spawning habitat for fish, such as red Irish lord and sailfin sculpin. Brockton Point was
found to have the highest species diversity, where sponges and tunicates were found, along with the endemic Van-
couver feather duster that occupies the lower intertidal and subtidal habitats off of Brockton Point (SPES, 2010).
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PROSPECT

A3 - Prospect Point to Third Beach POINT

SIWASH
ROCK

High Tide: seawall Low Tide: 10-50m offshore

THIRD
BEACH BROCKTON

Key species: Pacific Blue mussels, Barrow’s goldeneye, surf scoter POINT

Intertidal habitat: boulders, bedrock

COAL

SECOND HARBOUR

BEACH

This region is characterized by steep sandstone cliffs with 40% slopes adjacent to the pedestrian and cyclist path
(SPES, 2010). The instability of the cliffs can cause debris slides forcing the Vancouver Park Board to routinely close
this section of the wall to undertake slope stabilization measures. The high tide line falls on the seawall with an inter-
tidal zone that steeply slopes seaward. Situated on the park’s western edge, this section is exposed to greater winds
and wave activity resulting in an intertidal substrate that is primarily composed of exposed boulders and bedrock.
Pacific blue mussels cling to boulders and provide food for wintering birds and ducks, such as Barrow’s goldeneye and
surf scoter. Siwash Rock is a critical feeding and resting area for water birds including seabirds, gulls, and cormorants.
Extreme storm events have heavily affected this section of the park’s shoreline, with large magnitude waves and wind
severely damaging seawall infrastructure. The need for persistent large-scale maintenance and repairs are of concern.

PROSPECT
POINT

A4 - Third Beach to English Bay

THIRD

Key species: Marine invertebrates, gulls, cormo- BEACH BROCKTON

POINT
rants, sea ducks, sanderlings, black turnstones

Intertidal habitat: sand, bedrock, boulders COAL
SECOND HARBOUR

BEACH

The intertidal zone from Third Beach to Second Beach is comprised of sandy beaches with intermittent rocky areas,
exposed bedrock, and erratic boulders. Bordering both Second and Third Beach are rocky shores with boulders that
provide feeding and resting areas for water birds and shorebirds. The sandy substrate provides habitat for marine
invertebrates, such as California softshell-clam and green (or yellow) shore crab found in Second Beach, and purple
mahogany-clam and Dungeness crab found in Third Beach (SPES, 2010). The beaches in this section of the park serve
a large recreational purpose for park visitors. The foreshore areas are often occupied by people, leaving intertidal
habitat and the species that forage there exposed to human disruption.

Second and Third Beach are subject to wave erosion and are decreasing in size. In 1963, sand was pumped onto Sec-
ond Beach only to be removed by wave action causing the beach to recede by 18m. Third Beach underwent a similar
scenario, where after having sand pumped, the beach receded 30m from 1966 to 1988 (SPES, 2010). The gradual
erosion of the beach is a concern given its value to the public for recreation.
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IMPACTS TO STANLEY
PARK’'S FORESHORE



THE SEAWALL

“The construction of the seawall was a battle
against nature and an effortto stall processes that
had been at work for thousands of years before
there was a Stanley Park” (Kheraj, 2013, p. 13).

The seawall is a near-vertical stonewall made
of rock and mortar, and backfilled with varying
materials including rock, broken concrete, and
gravel. The height of the seawall along Stan-
ley Park varies from 0.5m to 4.0m and spans
8.8km around the park (KWL, 2017). Beginning
construction in 1917, the seawall was originally
built to prevent coastal erosion, but the wall’'s
path has now become one of Vancouver’'s most
popular tourist attractions. While the seawall
provides recreational benefits and uninterrupted
coastal access, the armouring of the shoreline
has severe repercussions on nearshore habi-
tats and worsens resilience to rising sea levels
and storm events by limiting the natural ability
of the shoreline to mitigate flooding and erosion.

The seawall has endured years of battery from
waves, storm surges, and debris causing cost-
ly reparations. Beyond the financial burden in
maintaining the wall, seawalls severely disturb
coastal processes and remove highly biodiverse
intertidal habitat. Impacts from seawalls to the
foreshore include fragmentation, disruption of
sedimentation processes, coastal squeeze, and
increased scouring (Figure 8). As the number
of extreme weather events and sea level rise
increase, the intertidal zone continues to de-
teriorate and the need for major repairs follow-
ing storms continue to grow. The ramifications
of the seawall necessitate a long-term solution
to support and protect the viability of Stanley
Park’s shoreline for both ecology and people.
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Natural erosion of cliffs
nourish the foreshore

Rich intertidal habitat

Before Seawall

Blocked sediment
supply

Sewall reflects waves with greater force
steepening the offshore slope

Scouring at the toe
of the seawall

Original seabed

profile After Seawall

Figure 8: Impacts of the seawall
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Fragmentation

The connectivity between the intertidal zone and upland areas are critical for nutrient flow that support a healthy
and functioning ecosystem. Seawalls interrupt the natural process of shoreline erosion whereby terrestrial substrates
nourish the foreshore (SPES, 2010). This connection is fragmented when shorelines are armoured as seawalls prevent
landward erosion contributing to the loss of the intertidal zone. The lack of sediment availability along the shoreline
in turn disrupts longshore drift, a process that supplies sediment along the coastline (SCBC, 2003). With deficiencies
in the supply of sediment, material fails to be transported along the coastline heavily affecting down current habitats.

Scour

While seawalls protect areas upland from erosion, hardened shorelines in fact accelerate processes of erosion on
the seaward side. Vertical seawalls reflect incoming waves with greater intensity subsequently eroding and deep-
ening the nearshore. This process, known as scouring, occurs when incoming wave energy is directed down-
ward with force towards the seabed, resulting in a hole at the foot of the wall (Figure 9). Scouring contributes to
the structural instability of the seawall and requires routine maintenance to avoid seawall failure. This process
additionally undercuts the living root mass of the vegetated seabed, reducing and eliminating intertidal habi-
tat (Curren et al., 2010). Rozas (1987) noted that the deepening of waters adjacent to hardened structures al-
low larger fish to access previously shallow rearing areas, enabling them to feed on small and juvenile fish. This
process transforms the characteristics and dynamics of the intertidal zone, affecting the species that reside in
the foreshore and subsequently the waterbirds and predators that rely on the intertidal zone for sustenance.

Sopri s

Figure 9: Scouring

21



INTERTIDAL ZONE
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Coastal Squeeze

Coastal squeeze is a consequence of
built seawalls along the coastline and
rising sea levels. With sea level rise,
intertidal areas retreat further upland;
however, fixed shoreline structures pre-
vent the intertidal zone from moving
landward causing the shortening of the
foreshore (Hilke et al., 2020). The level
of impact of coastal squeeze is depen-
dent on the placement of the seawall
where structures built further from the
high tide line provide greater ability for
the intertidal zone to move landward.
The majority of the Stanley Park seawall
is built at the existing high tide line. With
the limited ability to move landward,
the intertidal zone will be completely
inundated, transforming the conditions
of the nearshore and subsequently re-
moving intertidal habitats and the eco-
system services they provide.

Figure 10: Coastal Squeeze
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STORM SURGE

Extreme windstorms have considerable effect on Stan-
ley Park’s western shoreline. During winter months, Van-
couver regularly experiences storm events which cause
large waves to reach the shore. Storm surges shift the
seawater above normal levels causing coastal flooding.
When coinciding with King Tides, these events cause
drastic impacts to the shoreline and the communities
nearby. This was demonstrated in the storm event in
January 2022, where winds of up to 70km/hr coincided
with a King Tide, creating massive waves that battered
the seawall and caused the destruction and closure of
the wall (VPB, 2022). This isn’t the first time the seawall
has undergone impacts from storm surges. In 2012 and
2015, the seawall was closed for repairs following storm
events in the winter. Extreme storm events are expected
to increase with climate change, indicating the need for
a shoreline that better protects coastal assets.

SEA LEVEL RISE

Figure 11: Waves hitting the seawall, photograph by Colin Knowles,
(2013).

With global temperatures increasing, ocean waters have begun to expand, and glaciers and ice caps have melted

increasing the volume of water in oceans. This increase has led to greater erosion of shorelines, flooding of coastal

areas, and more intense storm surges. The impacts of sea level rise have already reached Vancouver’s shoreline. To

date, water levels have risen 3.7cm, and are projected to rise 1m by 2100 (City of Vancouver, 2018). Impacts to Stan-

ley Park from sea level rise are numerous. As previously discussed, coastal squeeze and the loss of the foreshore are

a major consequence of increase water levels. Additionally, sea level rise heightens the magnitude of storm surges.

Greater water levels increase the baseline elevation of waves, therefore during large storm events, waves will have

greater depths and magnitudes allowing the waves to reach further landward and lead to increase flooding (Climate

Signals, n.d.). With predicted increases in storm events, the impacts of sea level rise are a major concern for the vi-

ability of Vancouver’s shoreline.
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Figure 12: City of Vancouver,
Flood Map (2018)
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HEAT WAVE

Heat waves have considerably impacted the intertidal zone. On June 28th 2021, record high temperatures paired with
an extreme low tide left intertidal species exposed to intolerable heat, killing around 10 billion marine organisms on
the coast of British Columbia (Cruickshank, 2022). Unlike areas in the outer coast, Vancouver’s location subjects the
city and Stanley Park to low tides that occur later in the day. On June 28th, low tide occurred in the early afternoon,
exposing the park’s foreshore during the hottest part of the day (Bauman, 2022). While mussels can endure tempera-
tures up to 30°C for short periods of time, the temperatures during the heat dome were recorded up to 40°C in Van-
couver (Migdal, 2021). The loss of bivalves and particularly mussels can greatly impact the marine food web, where
mussels are a source of food for many aquatic species including waterbirds and sea stars. Additionally, bivalves play
an important role in filtering seawater (Kim, 2021). The loss of mussels from excessive heat could lead to changes in
water quality affecting access to light for plants living in the ocean, consequently stunting their growth. The long term
impacts of heat waves are dependent on how often they occur. With predictions of increased frequency and intensity
of heat waves, intertidal zones are greatly threatened.

X

Figure 13: Mussels, crabs, and sea stars that perished during the heat wave in June 2021, photograph by Chris Harley, (2021).
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LIVING SHORELINES



ABOUT LIVING SHORELINES

Coastal shores are dynamic ecosystems that are con-
stantly evolving. Wind, waves, and natural forces con-
tinuously transform shorelines as they respond to their
environmental conditions. It is these very processes
that protect the coastline from impacts of flooding
and storms. However, the armouring of Stanley Park’s
coastline directly hinders these natural processes. The
negative impacts along with the financial costs of ar-
moured shorelines have led to many coastal cities and
towns across North America and around the globe to
implement living shoreline strategies. Not dissimilar to
Vancouver, these places are faced with increasing sea
levels and more extreme storms that have led to the
reduction of intertidal biodiversity, increased flooding,
and damage to infrastructure. Living shorelines are a
nature-based solution that protect eroding coastlines
whilst supporting intertidal ecosystems. This alterna-
tive to hardened infrastructure incorporates plants,
sands, and other natural materials to restore coastal
systems and enhance habitat diversity while stabiliz-
ing the coastline (NOAA, 2015). With a living shoreline
approach the terrestrial and marine environments are
reconnected supporting a healthy functioning ecosys-
tem and natural coastal processes.

The most appropriate shoreline technique employed
is dependent on site-specific conditions including,
but not limited to, wave energy, tidal changes, inter-
tidal substrate, and sea level rise (SCBC, 2003). Soft-
er techniques, such as vegetation, sills, driftwood,
and beach nourishment are more suitable for areas
with small waves, gentle slopes, and sheltered coasts
(SAGE, 2015). Whereas harder techniques, such as
breakwaters, groins, and seawalls are more typical
for areas characterized by large waves, steep slopes,
and open coastal areas (Figure 15). Stanley Park’s
foreshore has a variety coastal conditions, from rocky

shores with crashing waves to calm waters with muddy
substrates. This diversity allows for a range of living
shoreline designs. There are three common approach-

es to living shorelines: protect, accommodate, and re-
treat (Figure 16).

A =y ' ; .-,' !I
Figure 14: Salt marsh - soft living shoreline approach, photo-
graph by Robert Isdell, (2021).

Figure 15: Rock groin - hard shoreline approach, photograph by
Bob Bowie, (2019).
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Protect

The placement of infrastructure to protect assets from coastal flooding and
erosion. This technique ensures existing assets remain in place by employ-
ing hard shoreline strategies, such as seawalls, groins, revetments, and le-

vees in between the development and the sea.
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Accommodate

Existing infrastructure and future designs adapt to sea level rise and flood-
ing. Strategies include: raised infrastructure, projects that withstand tempo-
rary inundation, and floating structures.

e
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[sie

Retreat
The relocation of existing developments and assets out of areas at risk of
flooding and sea level rise. The establishment of coastal setbacks for future

developments. At risk areas are then naturalized.
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Figure 16: Living shoreline approaches: protect, accommodate, and retreat.
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Promenade Aldilonda

Location: Bastia, Corsica, France

Setting: Mediterranean, exposed rocky cliffs

A3

Program: recreation, flood protection Design Elements: elevated pathway

Opportunities in Stanley Park: A3 Approach: accommodate aa

Designed by Dietmar Feichtinger Architectes and Buz-
zo Spinelli Architecture, the promenade Aldilonda is a
450m long pedestrian and cyclist walkway that wraps
around the rocky coastline at the base of the Citadelle
in Bastia. Nestled into the rock, the promenade sits 5
meters above sea level, bringing visitors over the Med-
iterranean and providing a rare sense of immersion
between the cliffs and the sea (Dietmar Feichtinger Ar-
chitectes, 2021). The softly curved pathway contrasts
the sharp cliffs, yet the construction seamlessly blends
into the landscape. The reddish hue of the Corten steel
railings mirror the natural colouring of the iron-rich rock
and the Citadelle’s architecture (Novakovic, 2021). The
structure is designed to withstand wave exposure and
flooding. The Corten steel railings are spaced at 110mm
apart and perforated metal grates are placed around
the cliff wall, allowing water to naturally flow through the
structure during periods of flooding (Dietmar Feichting-
er Architectes, 2021). These design elements reduce
the force of the water onto the structure and soften the
reflection of the waves back onto the ocean floor.

Figure 17 (top) & 18 (bottom): Pathway nestled into rock face,
photograph by David Boureau, (2021).
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Carrs Bush Park

Location: Sydney, Australia

Program: flood protection, recreation

Setting: estuary, bay

A3

A2

Design Elements: rock pools, salt marsh, rocky intertidal habitat, mudflat

Opportunities in Stanley Park: A1, A2, A3

Carss Bush Park is located within the Georges River
estuary in New South Wales, Australia. The project en-
courages park visitors to reconnect with the shoreline
through immersive and recreational spaces. Similar
to Vancouver, the park’s seawall has experienced im-
pacts from King Tides and storm surges leading to ero-
sion and structural failures (Heath, 2017). This project
applies an engineering-based approach to foreshore
design, with the goal of creating a shoreline that
supports coastal ecosystems whilst maintaining the
structural integrity of the coastline. The combination
of technical approaches with natural processes has al-
lowed for novel ideas for shoreline design. A number of
techniques were applied along the park, including rock
pools, salt marsh benches, and mudflats. The different

approaches has allowed for diverse intertidal habitat,

'

Figure 19: Constructed rock pools, The Leader, ( n.d.).

Approach: protect

A4 AL

supporting an abundance of species and ecological
communities. Rather than removing seawall infrastruc-
ture, sections of the park incorporate the seawall into
the design. Constructed rock pools are built into the
seawall, supporting the structural integrity of the wall
itself and the wall’s capacity to weather storms. The ar-
tificial rock pools mimic natural features to retain water
during low tide, and provide habitat for aquatic species
(Figure 19). In addition, the constructed salt marsh
bench was designed with the use of the seawall. The
seawall infrastructure acts as a tidal barrier enabling
salt marsh establishment and growth (Figure 20). This
park demonstrates the capacity of ecoengineering ap-
proaches to protect landward assets whilst supporting

biological diversity and restoring ecosystem services.

o

NSW Department of primary

Figure 20: ontructed salt marsh,
Industries (2017).
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Yanweizhou Park

Location: Jinhua, China

Setting: riparian wetland e

A2

Program: recreation, habitat restoration, flood protection

Design Elements: terraced vegetated embankment

Opportunities in Stanley Park: A1, A2, A3, A4

Located at the mouth of 3 rivers, Yanweizhou Park is
a 26-hectare wetland park designed by Turenscape.
Situated in Jinhua, an area prone to annual flooding
due to its monsoon climate, the park was previously
surrounded by a concrete flood wall that exacerbated
annual flooding and destroyed the dynamic wetland
ecosystem (Landezine, 2015). Turenscape’s design
aimed to remove the ecologically destructive wall
whilst still providing flood protection. The flood wall is
replaced with a terraced, vegetated embankment that
absorbs and slows down floodwater (Hobson, 2015).
Rather than working against natural flooding, the de-
sign uses the nutrients from the floodwater to support
the growth of vegetation, lending to a landscape that
requires no fertilization or irrigation. The terrace addi-
tionally filters stormwater from the pavement before
entering the river (Figure 21). A 5-metre-wide bridge
crosses over the two rivers, connecting the southern
and northern city districts and linking the city with the
park (Landezine, 2015). The bridge is elevated above
the 200-year flood level allowing year-round pedestrian
access, whilst other sections of the park are temporar-
ily submerged. A network of pathways and boardwalks
connect visitors with riparian vegetation (Figure 23).

A4

Approach: accommodate ;1

Figure 21 (top): Vegetated terrace, Turenscape, (2015). Figure 22
(middle): Flood-adapted, elevated boardwalk, Turenscape, (2015).
Figure 23 (bottom): Aerial view of park during dry season, Turen-
scape, (2015). 0



Tied Deck at Pier26

Location: Hudson River, New York City

Setting: post-industrial, waterfront  *

A2

Program: recreation, education, habitat restoration, flood protection

Design Elements: salt marsh, tide pools

Opportunities in Stanley Park: A1, A2

The Tide Deck is located on the edge of Pier 26
and sits 800 feet out into the water over the Hud-
son River in New York City. The project is composed
of an engineered rocky salt marsh and is intended
to connect visitors with the rich ecology of the Hud-
son River Estuary and support marine biodiversity.

Walkways split the deck into two different levels.
The first walkway is in line with the original pier's
edge and sits above the water, providing people with
views of the Hudson River and the city’s skyline (Olin,
2020). The second deck sits below, hovering over a
manmade salt marsh, planted with native shrubs
and grasses, and is surrounded by granite boulders
(Brandon, 2020). The native marsh plantings, includ-
ing smooth cordgrass, are used to stabilize soil and
control coastal erosion (Hudson River Park, n.d.). The

rocky boulders along the edge of the salt marsh are

Figure 24: Tide deck during low tide, Hudson River PK, (n.d.).

Figure 25: Tide deck during high tide, Hudson River PK, (n.d.).

Approach: protect, accommodate al

designed to break incoming waves and boat wakes
(Brandon, 2020). Shallow holes are dug into the
boulders, creating tidal pools for marine organisms,
helping to support biological diversity (Figure 24).

An important element of this project is its educa-
tional objectives. The design of the project engages
with tidal changes, where the landscape transforms
along with the tide levels. During low tide, the salt
marsh and boulders are exposed, and tour groups
and classes can access the bottom walkway (Bran-
don, 2020). During high tide, the salt marsh is sub-
merged, and visitors can only observe the tops of
the tallest boulders from the upper walkway (Figure
25). Visitors see the impacts of the changing tides
throughout the day, educating the public on the dy-

namic coastal processes of the Hudson River Estuary.
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Hunter’s Point South Park

Location: New York, USA

Setting: estuary, bay

A3

A2

Program: flood protection, habitat restoration, education, recreation

Design Elements: salt marsh

Approach: protect, accommodate

Hunter’s Point South Park transforms 11 acres of aban-
doned industrial land into a vibrant and multifunctional
urban waterfront that supports climate resiliency and
urban recreation. The park engages with anticipated
sea level rise and increases in flooding events by con-
structing a salt marsh lined with rip-rap along the park’s
edge. The marsh provides multiple benefits, serving as
a flood buffer, preventing shoreline erosion, and sup-
porting native species of flora and fauna (Hunters Point
Parks, 2020). To prevent scenarios of wave overtopping

Figure 27: Marsh during high tide, photography by Weiss Manfredi,
(n.d.).

Opportunities in Stanley Park: A1, A2

A4 Al

from storm events, the project is designed to allow
storm surges to enter into the park. During periods of
increased water levels, stormwater is gently absorbed
and released by the tidal marsh (Sinopoli, 2019). This
inundation of the marsh is also observed by visitors
during high tide and can be seen exposed during low
tide (Figure 26 & 27). The transformation of the space in
symbiosis with tidal fluctuations provides different and
unique experiences for park visitors. Rip-rap composed
of largeand angularstones line the park (Figure 28). The
rip-rap protects the park from erosion, deflects impacts
from storm waves, and prevents sediment from settling,
enabling the shoreline to remain clean and clear. Be-
yond the coastal protection measures, the park incorpo-
rates a 9-metre-high viewing platform that cantilevers
over the tidal marsh, providing views of Manhattan and
the river. Bike paths and walkways wind through the

grassland, with benches dotted throughout the park.

‘.

K

Figure 28: Rip-rap along park’s edge, photograph by Bill Tatham,

2018).
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Olympic Sculpture Park

Location: Seattle, USA

A3

Setting: post-industrial, waterfront

A2

Program: recreation, habitat restoration, flood protection

Design Elements: habitat bench, pocket park

Opportunities in Stanley Park: A2, A4

Olympic Sculpture Park is a 9-acre transformation of a
contaminated, post-industrial waterfront. The project in-
volved the restoration of the shoreline to support salmon
habitat and connect visitors to the waterfront. Existing
rip-rap that armoured the shoreline was replaced by a
pocket beach populated with native dunegrass and ri-
parian vegetation. The beach works to support public
recreation while stabilizing the shoreline. Additional-
ly, a habitat bench was placed in the shallow subtidal
zone. The bench is made of angular well-packed sedi-
ment making it invulnerable to movement (Toft et al.,
2013). The structure builds a more gradual slope along
the ocean floor creating a shallow water environment for
juvenile salmon and other aquatic species (LAF, n.d.).
Studies following the construction of the pocket beach
and habitat bench saw an increase in nearshore fishes
and invertebrates (Toft et al., 2013). Olympic Sculpture
Park highlights landscape design that allows for both
people and aquatic species to thrive, where an estimat-
ed 400,000 people have visited the park per year with
at least a third of visitors accessing the pocket beach.

Figure 29: Pocket beach, photograph by Lydia Heard (2011).
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Figure 31: Habitat bench, photograph by Joe Finn (2021).



Surfers’ Point Managed Shoreline Retreat Project

Location: Ventura, California

Program: recreation, flood protection, habitat restoration

Setting: open coast, river mouth delta e

A2

Design Elements: vegetated dunes, cobble berm, backshore infrastructure

Opportunities in Stanley Park: A4

Surfers’ Point is a managed retreat and restoration
project. In 1989, a bike path, roadway, and parking lot
were installed in the backshore to create greater pub-
lic accessibility to the shoreline (Judge et al., 2018).
The infrastructure was eroded shortly after in 1992,
causing the collapse of portions of the bike path and
parking. Rather than build a seawall, the City of Ventu-
ra decided to move the parking, bike path, and road-
way landward. The realignment of public infrastructure
allowed for the natural migration of the shore towards
the land, supporting intertidal ecosystems and natural
ecological processes. By shifting the bike path, road-

Approach: retreat

A4 Al

way, and parking away from the shoreline, the beach
was widened enabling additional space in the back-
shore for natural vegetated dunes (Figure 32). The
dunes allowed for the dissipation of waves, contrary to
a seawall construction, and helped mitigate impacts of
storm surges and flooding. The project has withstood
El Nino storms, both accommodating and preventing
erosion, indicating the success of the living shoreline
application. This project achieves both ecological and
recreational objectives by maintaining beach access
for cyclists and pedestrians whilst enhancing the
shoreline and its resilience to adverse weather events.

Figure 32: Vegetated dunes, ESA (n.d.).
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Shinnecock Indian Reservation Coastal Habitat Restoration

Location: Shinnecock Reservation, Southampton NY

Setting: Eroding beach, archaeological significance

A3

A2

Design Elements: Eelgrass restoration, salt marsh, upland restoration

Program: flood protection, habitat restoration

Opportunities in SP: A1, A2, A4

The Shinnecock Restoration project looks to restore
ecological diversity and strengthen the natural re-
silience of the shoreline. Located along the eastern
shore of Shinnecock Bay in Southampton, New York,
the shoreline was hit hard by Superstorm Sandy which
led to the loss of fish and wildlife habitat and the deg-
radation of the shoreline (Varanasi, 2019). Beyond
impacts from storm events, the shoreline has been
shrinking with rising tide levels which have toppled
trees 20 to 30 feet from the shore (Diaz, 2019). Next
to the beach lie ancestral burial grounds, and with
increasing sea level rise and storm surges, residents
began to fear the tides would swallow a critical part
of Shinnecock identity. In response, this living shore-
line approach aimed to protect the coastline, rather
than retreat. The project combats future sea level rise

e R e

Approach: protect

A4 AL

and storms through wave attenuation and sediment
trapping. A series of efforts to revitalize the coastline
were employed, including beach nourishment and res-
toration, constructed oyster reefs, eelgrass meadow
restoration, salt marsh plantings, restoration of the
upland habitat, and the restoration of tidal flows (CCE,
2017). Boulders are placed to break wave action, and
grasses sit behind to retain soil and sand from being
pulled back out to sea. A key role of this project was to
offer a short-term solution, buying time for larger, more
comprehensive planning efforts such as managed re-
treat and relocation (Diaz, 2019). This project outlines
the urgency of the living shoreline projects to protect
the coastline from immediate impacts of storms and
sea level rise.

Figure 33: Cordgrass plantings to prevent beach erosion, photo-
graph by Anuradha Varanasi, (2019).

Figure 34: An aerial view of the oyster reefs during low-tide, photo-
graph by Matthew Ballard (n.d.).
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Maplewood Marine Restoration Project

Location: Maplewood Basin, North Vancouver

Setting: post-industrial, waterfront

Program: restoration, culture, habitat enhancement

A3

A2

Design Elements: subtidal rock reef, eelgrass, & intertidal flat habitat

Opportunities in Stanley Park: A1, A2

In the 1800s, the Maplewood Basin was once com-
posed of intertidal flats that provided rich habitat for
waterfowl, fish, and shellfish. In the 20th century, how-
ever, European colonization transformed the marine
tidal flat to support the logging industry, dredging the
intertidal and upland areas for log sorting and storage
operations (Kirk & Co. Consulting Ltd, 2018). Currently,
the site sits within a deep basin (up to nine metres deep)
due to its dredging. The site was chosen due to its poor
habitat quality and based on input from Indigenous
groups. Maplewood Basin was additionally identified
as a restoration priority by the Tsleil-Waututh Nation.

The Vancouver Fraser Port Authority delivered the proj-
ect through its Habitat Enhancement Program, with the
intentions of maintaining a balance between a func-
tioning environment and future development for port
operations. The objectives of the restoration project
were to enhance 7 acres of low-value marine habitat by
creating three habitats: a subtidal rock reef, eelgrass
beds, and an intertidal flat. In order to re-create these
habitats, the design raises the elevation of the sea floor
to support intertidal flat and shallow subtidal eelgrass.
Around 125,000 eelgrass shoots were planted creat-
ing a 1.5-hectare eelgrass bed. The planning and im-
plementation of the eelgrass transplant was done in
tandem with the Port Authority and Indigenous groups,
with the goal of increasing the understanding of future
restoration opportunities. The overall enhancement of

A4 Al

Approach: retreat

the basin is anticipated to benefit fish, invertebrates,
and wildlife, including salmon, Dungeness crab, water-
fowl, and wading birds. This project was developed with
the involvement of Indigenous groups and centered on
acknowledging the cultural importance and value of
the Maplewood Basin to Indigenous peoples.

Figure 35 (top): Dungeness crab, unknown (n.d.). Figure 36 (bot-
tom): Aerial view of Maplewood Marine Restoration Project, Port
of Vancouver (n.d.).
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DEFINING VALUE CRITERIA

Stanley Park’s coastline holds multiple recreational, cultural, social, and ecological benefits. The multi-faceted role of
the park in supporting different needs and stakeholders indicates the importance of critically examining and integrat-
ing these different priorities when developing design opportunities for the park. The goals and intentions for the design
proposals in this report are informed by the Coastal Adaptation Plan and the Stanley Park Comprehensive Plan.

The Coastal Adaptation Plan

The Coastal Adaptation Plan is a participatory, structured, values-based planning effort to address sea level rise and
identify coastal adaptation options that consider the priorities of the community (City of Vancouver, 2018). Two areas
in Vancouver - the Fraser River Foreshore and False Creek - served to identify the community values that can help in-
form future coastal planning work. The value-based criteria were first developed through public engagement as part of
the Fraser River Foreshore project in 2018. This process engaged almost 1,400 residents, business owners, and other
stakeholders through which seven community values were identified. The Fraser River Foreshore consultation process
went on to inform the Coastal Adaptation Plan in False Creek, whereby participants confirmed the applicability of the
same seven community values. The commonality of the seven values across shoreline projects in Vancouver indicate
the potential for these themes to be applied to design implementations along Stanley Park’s shoreline. Of the seven val-
ues, six were included in this report. The definitions and applicability of the values are further discussed in Appendix I.

Recreation Environment Health & Arts, Culture Local & Regional Communities,
Safety & Heritage Economy People & Home

The Stanley Park Comprehensive Plan

The Vancouver Park Board and the Musqueam, Squamish, and Tsleil-Waututh (MST) First Nations are currently de-
veloping the Stanley Park Comprehensive Plan that outlines a 100-year vision for the park that brings together park
design, programming, and management (VPB, 2018). The plan will provide a united and holistic vision of Stanley Park
and will be a result of the collaboration between the Park Board, the Nations, and the community. While the plan is
still in progress, this report is operating under the knowledge that the three Nations will play an integral role in any
ongoing and future developments in Stanley Park. The MST hold significant wisdom and knowledge having stewarded
and protected the park’s shoreline since time immemorial. This Sustainability Scholar report was not completed in
consultation with the MST and recognizes the need to develop design strategies in tandem with the Nations. The intent
of this report is not to provide a solution to the existing seawall, but rather to begin to re-think what the Stanley Park
seawall could be. Given that design proposals were not developed alongside the Nations, Indigenous approaches to
living shorelines were not fully explored, however, opportunities for telling the unwritten narratives and history of the
park through education were a key consideration in the design process.
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SITE SELECTION

The sections along the park’s shoreline that were selected to be further explored and developed for a de-
sign proposal were shaped by the initial findings on the conditions of the park’s foreshore, the knowledge
gained from living shoreline case studies, and value criteria informed by the Coastal Adaptation Plan and
the Stanley Park Comprehensive Plan.

After balancing all four of these parameters, the following areas were chosen due to their feasibility and
potential to showcase a coastal pathway that protects the shoreline, increases intertidal biodiversity, and
provides opportunities to meaningfully engage visitors with the park’s marine environment. Below are addi-
tional key issues that were considered when choosing the sites:

+ Sections with major existing problems (seawall damage, erosion).

+ Environmentally degraded sections, in need of greater intertidal habitat .
+ Potential for education on marine environments.

+ Potential to support knowledge building of Indigenous culture and history.

+ Opportunity to showcase different living shoreline approaches.

Three sites were chosen based on the parameters above: Xwayxway, Third Beach, and the rocky intertidal areas
between Third Beach and Prospect Point.

KEY PROJECT GOALS

The following are project goals that span across each site.

+ Protection from storm events and sea level rise.
+ Increase intertidal habitat.

+ Engage park users with intertidal and marine ecosystems.
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XWAYXWAY

Xwayxway is located at present day Lumberman’s Arch and was
the largest Indigenous settlement in the Lower Mainland. The
site is located on the eastern side of the park and is sheltered
from the open ocean. This region experiences less impacts from
storm waves allowing for a sandy/muddy intertidal substrate.
Xwayxway was once a mudflat and was rich with clams, mus-

THIRD
BEACH

SECOND
BEACH

PROSPECT
POINT

XWAYXWAY

BROCKTON
POINT

coAL
. HARBOUR

sels, and cockles harvested by Indigenous communities. Much of the bivalves that once littered the beach are gone

with construction of the seawall. Currently, a splash park is located at the site providing recreational play for children.

SITE SELECTION

+ Restoring bivalve habitat, an important cultural resource for Indigenous Peoples.

+ Current park design fails to reflect the historical and cultural relevance of the site to the Musqueam, Squamish and
Tsleil-Waututh First Nations, prompting a need to create a more informative and educational space.

+ Important area for salmon migration and shallow water fish species.

KEY SITE CONDITIONS
+ Muddy, sandy substrate  + Low wave energy
+ Important cultural significance to MST

+ Existing splash park, recreational play

KEY CONSIDERATIONS

+ Restore previous intertidal
conditions to support bivalves
(clams, mussels, and cockles).

+ Support education of Indige-
nous culture and history.

+ Support migrating salmon

and fish species.

Figure 37: Existing site

SPECIES

+ Clams, mussels, aquatic worms

+ Salmon

+ Bull kelp
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INTEGRATED PLAY

HIGH TIDE PATH

Figure 39: Proposed site plan

DESIGN OPPORTUNITIES

+ Drawing from traditional Coast Salish clam gardens, an engineered rock wall reduces wave energy and traps sedi-
ment, creating a more gradual seabed profile that provides habitat for intertidal bivalve species that once populated
the site’s shores. The rock wall also creates a suitable environment for salmon and shallow water fish species.

+ The salt marsh absorbs wave energy and traps sediment stabilizing the shoreline. Salt marshes also sequester
carbon and provide nursery habitat and refuge for juvenile salmon.

+ At high tide, the path through the salt marsh is submerged while the elevated walkway provides an accessible
coastal pathway year-round. The paths are influenced by tide levels and engages visitors with the dynamic processes
of coastal systems and the intertidal zone.

+ Netted playground elements allow park users to look below at the intertidal zone, observing species and bivalves,

educating users on culturally important resources for Indigenous communities. Potential to pair this with informative
signage to pass on knowledge of the significance of this site for the MST Nations.

+ The bike path is elevated and located on a berm providing protection during high tide.
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HIGH TIDE
BRIDGE WALK

SALT MARSH dissipate waves and traps

sediment protecting the
shoreline from erosion.

NETTED
PLAYGROUND

more gradual seabed accumulation of
RAISED BIKE supports shallow water ~«———— sediment behind wall ROCK WALL attenuates waves helping to faciliate the
PATH fish species and habitat flattens ocean profile establishment of salt marsh grasses.
g
for bivalves

Figure 40: Proposed section

+ Informed by clam gardens, a traditional
Indigenous mariculture technique.

+ Traps sand on landward side that flattens
the seabed, creating shallow water habitat

suitable for salmon and larvae.

+ Creates habitat that supports the accumu-
lation of bivalves.

+ Dissipates oncoming waves.

Figure 41: Netted playground supports educational play
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Figure 42: Site during high tide

Figure 43: Site during low tide
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THIRD BEACH

SITE BACKGROUND

Third Beach is a popular recreation spot for park PROSPECT

POINT
visitors. The beach is located on the western side of

the park receiving the full force of westerly waves.
Storm surges and wave induced erosion have con-

tributed to the gradual recession of the beach. In BeAcH

1966, Third Beach was nourished with sand but by XWAVXWAY
1988, the beach had receded by 30m (SPES, 2010). "
Rock headlands are positioned at each end of the

BROCKTON
POINT

beach helping to contain sand along the foreshore
by preventing the northward transport of sediment.

COAL

A sandstone reef juts into the ocean in the center SEconD HARBOUR

of the beach. The reef is a popular resting spot for BEACH

waterbirds, as well as park visitors during low tide.

Site Selection

+ The beach is an important recreation spot for park visitors. With the beach’s gradual recession, it is observed to
be a valuable park asset to preserve.

+ Third Beach has little intertidal biodiversity and is in need of infrastructure to increase intertidal habitat.

KEY SITE CONDITIONS SPECIES

+ Sandy substrate + Surf smelt and sand lance spawning
+ Strong westerly waves + Dungeness crab

+ Steep sandstone cliffs + Barrow’s goldeneye

+ Recreational beach + Clam and cockle species

KEY CONSIDERATIONS

+ Prevent beach erosion + Support recreational opportunities

+ Wave attenuation + Support knowledge building of Indigenous

+ Increase intertidal habitat culture and history
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DESIGN PROPOSAL

FORESTED BIKE PATH
& HIGH TIDE PATH
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Figure 45: Proposed site plan

+ Dissipates oncoming wave energy

+ Supports fish ad shellfish popula-
tions, colonization of oysters

+ Supports the growth of marine
plants (algae and seaweed)

DUNES attenuate waves and traps
sediment protecting the
shoreline from erosion.

R

~ay

QOYSTER REEF attenuate waves and create
BALLS habitat for fish and shellfish,
and support the growth of
algae and seaweed.

BIKE PATH

PEDESTRIAN PATH

Figure 46: Proposed section 48



Figure 47: Existing
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Figure 48: Proposed

DESIGN OPPORTUNITIES

+ Dunes replace the seawall providing a natural barrier to waves. Native dunegrasses and plants stabilize and retain
sand reducing the erosion and recession of the beach.

+ A forested path upland is widened for year round cyclist use and high tide pedestrian use.

+ Oyster reef balls located in the subtidal zone reduce wave energy, support oyster habitat, and the growth of marine
plants including algae that support primary production.

+ Opportunity to include educational signage on the importance of the shoreline along Third Beach to MST Nations
for harvesting marine resources.
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PROSPECT

THIRD BEACH TO
PROSPECT POINT

THIRD
BEACH

XWAYXWAY

SITE BACKGROUND ’

The section between Third Beach and Prospect Point is
characterized by strong wind and waves resulting in an in-

tertidal zone composed of large boulders and a rocky inter- SECOND
BEACH

~ coaL
7, HARBOUR

tidal substrate. Due to wind and wave exposure, this por-
tion of the wall has suffered the most damage during storm
events which has led to closures of the seawall for repara-

. . SITE SELECTION
tions. Located on the landward side are steep sandstone
cliffs that are easily eroded with wave impact and storm- + This site is frequently impacted by extreme storm
water runoff. The proximity between the water and cliffs events causing damage to the seawall.
limit the seawall to a very narrow path that wraps around + Rocky intertidal areas are uncommon for living
the perimeter of the cliff. Boulders along this section are shoreline projects prompting novel approaches.
covered in barnacles and Pacific blue mussels. The area + Important resting and foraging site for waterbirds
is frequented by waterbirds, including Great Blue Herons. and shorebirds.

KEY SITE CONDITIONS

+ High wave energy
+ Rocky substrate

+ Sandstone cliffs landward

SPECIES
+ Pacific blue mussels
+ Waterbirds: Barrow’s goldeneye, surf scoter, Great

Blue Herons

KEY CONSIDERATIONS
+ Wave attenuation and storm protection
+ Limit damage to seawall re-design

+ Enhance rocky intertidal species

Figure 49: Existing site conditions 50



POTENTIAL DESIGN APPROACHES

Figure 50: Potential design
approaches to rocky intertidal
areas between Third Beach
and Prospect Point
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DESIGN PROPOSAL

ELEVATED WALKWAY

PEDESTRIAN PATH

TERRACED SANDSTONE

Figure 51: Proposed site plan

DESIGN OPPORTUNITIES

+ Sandstone blocks create a gradual seaward slope that has a greater horizontal grade than the previous vertical
seawall, softening impacts from storm waves and providing coastal protection.

+ Different sized and elevated sandstone blocks create tidal pools at different water levels and create shady areas to
protect intertidal species from the sun during low tide. The crevices in the sandstone blocks also retain water during
low tide, providing habitat and refuge for marine species.

+ Accessible tidal pools encourage park visitors to explore marine biodiversity during low tide.

+ An elevated walkway wraps around cliffs that provides a coastal pathway year-round during extreme high tide
events and an alternate path if maintenance is needed for sandstone infrastructure below.
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EXTREME HIGH provides a year-round
TIDE PATH coastal pathway

rock pools retain water during
low tide providing habitat for
barnacles, mussels, and crabs

grates adjacent to cliff
allow stormwater to
flow down rock face

SANDSTONE dissipate high wave energy and
BLOCKS reduce erosion of shoreline

Figure 52: Proposed section

S and stone Blocks

+ Crevices in stone blocks retain water during low
tide, providing shelter and supporting the coloniza-
tion of rocky intertidal species.

+ Sandstone blocks create shade for intertidal

species to seek refuge from extreme heat during low
tide.

+ Blocks act as an intermediary between ocean
waves and sandstone cliffs, dissipating waves, stabi-
lizing the shoreline and preventing the erosion of the
cliffs.
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CONCLUSION




NEXT STEPS

Before moving forward with a living shoreline design,
studies must be undertaken on the current biophysical
and environmental conditions of the park’s shoreline.
While this report outlines a general description of im-
portant factors to consider, there is a considerable gap
in tangible baseline data on coastal processes, specif-
ically around Stanley Park’s shores. Field studies and
analysis were out of the scope of this project, however
collecting site-specific data, including sediment trans-
port, wave characteristics, bathymetry, fetch, and oth-
er factors for each section of the park, is essential to
determine the appropriate living shoreline approach.
Alongside ecosystem services that were considered
throughout the ideation process, such as biodiversity,
recreation, aesthetics, flood control, and climate re-
silience among other factors, the social, cultural, eco-
nomic, and engineering factors of a seawall re-design
must be fully explored and incorporated. Any changes
to the seawall will further affect a number of stake-
holders. The identification of relevant stakeholders
along with a meaningful engagement process will be
an important next step before, during, and after the
design process.

Time constraints prevented the opportunity to develop
design proposals in collaboration with the Musqueam,
Squamish, and Tsleil-Waututh First Nations. Any future
developments of Stanley Park’s shoreline should be
informed by the MST. Considerations for a living shore-
line coastal pathway should be included in the Stanley
Park Comprehensive Plan.

CONCLUSION

The unique setting of Stanley Park provides an op-
portunity to drastically transform the park’s shoreline

from hard armouring to a resilient and ecologically-rich
coastline. Unlike other parts along Vancouver’'s sea-
wall that are centered in developed areas of the city,
Stanley Park’s lack of infrastructure and built form al-
low for a living shoreline approach that can take many
forms. Recent storms and sea level rise have shed light
on the long-term viability of the seawall, presenting an
opportunity to make a change for a better designed
coastal pathway. The design proposals in this report
aim to inspire and initiate further dialogue on an al-
ternate future for the Stanley Park seawall - one that
works in synergy with coastal processes, creates hab-
itat for biodiversity, and meaningfully engages people
with the shoreline.
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Coastal Adaptation Plan: Defining Value Criteria

Recreation

Recreation refers to the opportunity for outdoor physical activity and play, it encompasses both active and passive
activities, including walking, running, cycling, swimming, reading, and sunbathing. Recreation is important for both
physical and mental health, supporting the City of Vancouver’'s Healthy City Strategy and VanPlay.

Stanley Park: The seawall is a critical recreational feature along the park’s shoreline for Vancouver residents and visi-
tors. The continuous loop around the park’s coastline is a major attraction of the park and an important space for rec-
reation. The path is heavily recreated by pedestrians, cyclists, and skaters, and seating is located all along the seawall
for resting and relaxation. The park holds many walking/running events including the BMO Vancouver Marathon and
the ‘First Half’ Half Marathon. Third Beach and Second Beach are located along the park’s foreshore and are import-
ant recreational spaces. An outdoor pool is located at Second Beach that offers spaces for families and more active
lap swimmers. Located at the east end of the park, known as Lumberman’s Arch, is a splash park. The playground is
a popular spot for children visiting the seawall.

The design approach should aim to maintain and enhance recreational opportunities afforded to park visitors.

Environment

Environment refers to the ecosystems, habitats, and species occupying the site. The environment provides an abun-
dance of ecosystem services that support human survival on the planet, from purifying the air, nutrient cycling, the
provisioning of food, and regulating the climate. Healthy ecosystems also provide cultural, aesthetic, and recreational
services, where access to nature is associated with improved mental and physical well-being.

Stanley Park: The upland, intertidal, and subtidal zones are filled with rich biodiversity. The range of intertidal sub-
strate along the coastline from sandy, cobble, to rocky intertidal zones allow for a variety of species to populate the
park’s shoreline. The foreshore provides critical rearing habitat for all 5 species of salmon, foraging spaces for water-
birds, and spawning habitat for fish. The seawall fragments the connection between the marine and terrestrial environ-
ments, damaging the intertidal zone and obstructing natural coastal processes that support biodiversity.

The design approach must take into account the existing intertidal species along the park’s shores and the negative

impact of armoured shorelines on intertidal biodiversity. Efforts must be made to increase the intertidal and subtidal
zZones.
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Health and Safety

Health and safety refer to the physical and mental well-being of park visitors. This includes direct threats to physical
safety that may cause injury or death as well as impacts to social and emotional well-being. When considering men-
tal and physical health, this pertains to the equitable access to ecologically rich landscapes and providing opportuni-
ties for physical activity and recreation.

Stanley Park: This criterion pertains to threats to direct physical safety due to flooding and storm surge events along
the seawall. In the case of mental and physical well-being, the routine closures of the seawall due to post-storm
maintenance impact visitor access and the subsequent recreational and therapeutic benefits of the park’s shoreline.

The design approach must mitigate any impacts to direct community safety. The design should engage with the
inherent value of the seawall for mental and physical well-being as well as the short-term impacts of more park clo-
sures due to flooding and long-term viability of the seawall as a means of connecting people to nature.

Culture and Heritage

Culture and Heritage refers to the historical and cultural significance of a place, society, and people. This value crite-
rion pertains to the practices, customs, and behaviours of a society that are passed down through generations.

Stanley Park: The park’s foreshore has significant cultural and heritage value. Villages and settlements were locat-
ed along the park’s shoreline, including Xwayxway, one the largest Indigenous settlements in the Lower Mainland
situated at present day Lumberman’s Arch. The park is of incredible archaeological importance, as middens lay be-
neath the grounds of the park composed of shells and Indigenous remains. Uplands of the foreshore were used for
habitation, and the intertidal zones were heavily used for harvesting clams and mussels. Traditional practices along
the shoreline such as clam gardens and fish weirs were used along the park to harvest food. These practices were
critical to control water flow and naturally protect the coastline from erosion.

Acknowledgment of Indigenous history in Stanley Park is very limited in the current park design. This project was not
undertaken alongside the MST therefore explicit efforts to incorporate Indigenous knowledge to climate adaptation
may not be included, however an effort must be made to highlight the cultural and value of the park’s shoreline for
Indigenous peoples. Furthermore, design efforts should work to support the education of the public on the histories
of the foreshore and the forced removal of Indigenous communities from Stanley Park.

Local and Regional Economy

This criterion pertains to the economic value and assets associated with a region. This can include businesses,
warehouses, and places of employment that may be located in the site, as well as the financial growth afforded to
adjacent businesses and employment. Natural assets are beyond the scope of this project.
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Stanley Park: Around 8 million people visit Stanley Park annually, while the City of Vancouver receives 11 million
visitors each year. The revenues generated from visitors of Stanley Park are out of scope of the project, however, it is
clear that the seawall is a major attraction in Vancouver and can be only assumed to generate considerable revenue
for both in-park services (restaurants, parking, etc.) as well as businesses in near proximity to the park. While tour-
ism may generate revenues, maintaining the seawall infrastructure is costly. Routine repairs over the years to main-
tain the stability of the wall have totaled over millions of dollars, where the most recent repair in 2018 cost the City
4.5 million dollars.

The design must recognize the tourism value of the seawall and the financial gain for in situ and out of park ameni-

ties. The proposal should minimize the need for costly repairs along the shoreline.

Communities, People & Homes

People, Communities & Homes addresses the impacts of coastal adaptation projects on housing, including the dis-
placement of residents.

Stanley Park: While there are no present-day places of residence in the park, the park was once home to many Indig-
enous people who were forcefully removed during the construction of the park.

Design efforts should work to acknowledge the history of Indigenous dispossession.

Infrastructure & Transportation

Infrastructure and Transportation refer to transportation networks and facilities including energy facilities, telecom-
munications, water and wastewater infrastructure as well as transportation arteries including roads, bridges, and
bike paths.

Stanley Park: Not applicable - major transportation routes and corridors are absent from the park’s shoreline. The

causeway runs through the park however it does not fall within the foreshore area. Critical infrastructure and lifeline
services, if any, are beyond the scope of the project.
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