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1.0 LYUONRRdAzOGA2Y

The City ofColwoodis located on the southern tip of Vancouver Island in British Colu(Rigarel). It is
approximately &m west of the City of Victoria and is part of the Capital Regional District (CRD). A
LINEYAYSY (G FSFGdzZNB 2F [/ 2t622RQa O2FaidfAyS Aa 9aldz
of Juan de Fuca. The lagoon is separatenhfiive Strait by the Coburg Peninsula, wittidal channel at

the northeast end of the peninsula that allows water to flow in and out of the lagadwo-lane paved

road, Ocean Boulevartjsects the length of the Coburg Peninsula and connects it to Fort Rodd Hill and

Fisgard Lighthouse National Historic Park on the northeastern shore of the lagoon via a bridge over the

tidal channelOn either side of Ocean Boulevard, where it crosses the Coburg Peninsula, are various

areas for visitors to park.

EsquimaliLtagoon is an important ecological feature within Colwood that is rich in wildlife. It provides
several highly valuable habitat types, such as eelgrass and kelp beds, estuary, salt marsh, sand dunes,
and sand and gravel bed3n the northern shoreline of the lagoon are numerous-figiaring

watercourses, significant trees, and rocky outcrops with remnant Garry oak ecosysteipatt of the

Pacific Flyway, Esquimalt Lagoon is an important area for large numbers of birds to rest and feed during
migration. It was designated a migratory bird sanctuary in December 1931so provides spawning

and rearing habitat for fish and a substrate for clams, mussels and oysters.

Esquimalt Lagoon holds deep cultural, spiritual, and historical significance for local First Nations,

particularly the A mAMZ&Y[ S1 6dzy ISy £ 0 & LISonyhkes and Ed§uamalt Natons2 ¥ G K S
whose traditional territories encompass the lagoon and surrounding laffds.area within their

territory has long been a site for harvesting seafood, medicinal plants, and other traditional resources.

The lagoon and its creeks have supported seasonal camps, fishing, and ceremonial activities for

generations. Oral histories and archaeological evidence affir@t f | 322y Qa NRBEtS & I @A
sustenance, gathering, and knowledge transfer. These connections to thedatidue to this day

through land stewardship and collaborative restoration initiatives.

As a component of the development of a Biodiversity Conservation Strategy for the City of Colwood, a
Human Impact Assessment has been developed for the Esquimalt Lagoon Migratory Bird Sanctuary
(MBS) The goal of this assessmentdsgrovide an overview of the existing ecology within and adjacent
to Esquimalt Lagoon, the historic, current, and potential human impacts to its ecology, and possible
mitigation strategies for those impact&squimalt Lagoon artie Coburg Peninsula are highly valued
recreation areas for residents and visitors of Colwood. Ocean Boulevard is also a popular commuter
route that provides an alternate transportation corridor and scenic viéseats to the ecology of
Esquimalt Lagoon include water quality issues, impacts from human use, the emergence of invasive
species, and climate changehae have also beea number of restoration initiativesndertakenat the
lagoon in recent decade# great deal of work at and around the lagoon bagn carried out by the
Esquimalt Lagoon Stewardship Initiative (ELSI). ELSI is a broad coalition of community and environmental
groups, institutions, recreational user groups, and government that work together to protect and
restore Esquimalt Lagoon, itgatershed, and the Coburg Peninsula.
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This Human Impact Assessment for the Esquimalt Lagoon Migratory Bird Sanctuary is based on existing
research databasesand information regarding local ecology and human impacts on wildlifdhabdat
featuresin the Lagoon. DHC biologists conducted a site assessment on April 30 and May 1, 2025, to
support these findingand record observations of existing environmental conditidt the purposes

of this assessment, the study area has been delineated to include the terrestrial area withimdf00

the high-water mark of Esquimalt Lagoon. However, to gain a comprehensive understanding of the
human impacts on the lagoon, all impacts that could stem from elsewhere within the watershed of the
lagoon are considered.
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Figurel. Study areac Esquimalt Lagoon Migratory Bird Sanctuary, located in the City of Colwood, BC
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A field assessment was completed Diamond Head Consulting (DHC) biologistapril 30 and May 1,
2025,to identify the existing conditions and significant environmental featuvéhin the study area

This field assessment provides a snapshot of current conditions at the study area, which have been used
in tandem with existing data and research in the area to develop the following site description.

2.1  Topography

Theterrestrial areas surrounding Esquimalt Lagoon are generally flat and just above sea level. These
areas includehe Coburg Peninsulandthe southwestern shoreline of the lagoon up to Colwood Creek
(Figure2). The forested and undeveloped northeastern shoreline has steeper and more varied
topography leading away from the lagoon, with a number of rocky outct@psund elevation varies
between0 and25m above sea level (ASL) acrtss study area

AR Ums R RS W
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Figure2. Topography on siteshowingl m and 5m contours
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2.2 Climate and Soils

This site is situated within the Coastal Douglasloist Maritime (CDFmm) subzone of the

Biogeoclimatic Ecosystem Classification (BEC) System of BC. This subzone is restricted to low elevations
and lies in the rain shadow ®ancouver Island and the Olympic Mountailtds associated with warm,

dry summers and mild, wet winters. Growing seasons are very long and feature pronounced water
deficits on zonal and drier sites. The CDF represents the mildest climate in Canada.

Due to thesize of the assessment area ahe influenceof topography andoil conditionsthere are a
variety of ecological site seri¢site specific ecosystem typgmesent onthe site. The combination of
climate, topography and soil characteristics have resulteddtier ecosystemst lower elevations and
drier ecosystems at higher elevatioasross most of tharea Areas of exposed bedrock and steep rocky
terrain have thin, dry, and poorly developed soils. There laogvever, some flat terraces, benches, and
depressions that feature humified organic material supporting richer and wetter ecotypes.

Site seriess defined by soil moisture and nutrient availability and describes the late seral or climax plant
community that will develop through natural successibtost of the study area is classified as site

series 01, 04, and 11, with smaller components of site series 02 on rocky outcrops near the shore of the
lagoon.

2.3 Plant Communities

The varied topography and soil conditions have produced a diversity of ecological communities on the
project site. These have been categorized imorigeneral ecotypes with similar complexes of plants
and soils.
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Figure3. Ecosystems within the study ard@ave been grouped into ecotypes based on their available soil moisture and nutriegimes
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Ecotype A Mature Coniferous Fore$iThis ecotype isnostly found along the northeastern shore of
Esquimalt Lagoon between University Drive and Ocean BouléMaede sites are a complex of site
series 01 and 4 with scattered site series 02 occurring mtky outcrops near the shoreline

Ecotype A contains large patches of mature forest that are common throughout the forested portions of
the Royal Roads University campilikese mature forests are dominated by DouglagPseudotsuga
menzieshiand western redcedafThuja plicatd, with lesser components afrand fir(Abies grandis
arbutus(Arbutus menziegiiand bigleaf mapléAcer macrophyllui Trace amounts of Sitka spruce

(Picea sitchensjgccur in wetter, lomying areasSmall pockets of site series 02 found on rocky

outcrops almg the shoreline have a mix of Garry q&@kuercus garryanaabutus,and Douglasir.

These mature stands typically have a canopy dem$iground200 stems per hectare, with5% crown
closure.The largest trees found within the study area were observed in Ecotype A. They include
Douglasfir treesup to 2m in diameter and up to 5 in height.

Understory vegetation in Ecotype A is similar within forested areas and on dry outcroppings. Dominant
understory vegetation includes duliregon grap&Berberis nervogaoceansprayHolodiscus discolpr
snowberry(Symphoricarpos alblisvanilla leafAchlys triphyll and sala{Gaultheria shalloj On dry
outcroppings, there aralsohigh concentrations ofamas(Camassia quamash

Photo: Typical mature stand &icotype A Photo: Typical understory vegetationetotype A

Ecotype B; Young Deciduous ForgsThis ecotype is mostly found along the nontbstern shore of
Esquimalt Lagoon between University Drive &uwitsmouth Drive, with another small pocket located in
LagoonwWest Park These sites anmostly made up of lowlying areas just above sea level, with a site
series of 11.Soils are richmoist, and weHdeveloped in these areas.

Scatteredmature coniferoustrees remain in this area, althougtense, younger patches of deciduous

forest dominate the majority of Ecotype Bhese forests are dominated by singteried red alder

(Alnus rubrastands, with lesser amounts of Dougfasand western redcedar. The canopy in these

forests is denser than the coniferous forest patches, with approximately 500 stems per hectare and 20%
crown closure.
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The understory vegetation nsistent with thewet and rich soils found in these stands. Dominant
native understory vegetation includes salmonbefiRubus spectabiliscommon horsetafEquisetum
arvensg, skunk cabbagéymplocarpus foetidiisand common brackefern (Pteridium aquilinurp

Photo: Representative views Btotype B

Ecotype @ Grass and ShrublarjdEcotype C includes modified sites that are dominated by graswks
shrubs This ecotype is mostly fourid landscaped areas such as the southern area of the Royal Roads
University campus near University Drive, in private residences near the southwestern shore of the
lagoon, and in Matilda Park and Lagoon West PEikse sitediave been highly modified and cannot be
classified into site serieSome areas in this ecotype, such as Lagoon West and Matilda Park, have large,
dense infestations of invasive species such as Scotch bi@gtisifs scoparijiend Himalayan

blackberry Rubus bifrons
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Photo:Representative view dEcotypeC where large, dense infestations of invasive species occur in disturt
areas

Ecotype O; Dune and BeachThis ecotype is located along the Coburg Peninsularaidly includes
shoreline ecosystems such as beamtgstaldune, coastal meadowand tidal marshHumanmodified

land covers approximately orthird of the peninsula and includes the road that bisects the peninsula as
well as parking locations along the roddhe beach and coastal dune ecosystems are located on the
oceanfacing side of the peninsula. These ecosystemsaparated by small differences in elevation

and frequency of seawater inundatiohhe beach ecosystem is located at the lowest elevations along
the peninsula and is regularly inundated during tidal fluctuatidrigs area is mostly occupied by sand
and gravel substrates with little vegetation.

The coastal dune ecosystem is present between the beacthaménmodified areas of the peninsula.
This area is slightly higher in elevation than the beach ecosystem and is only inundated during large
storm events. The coastal dune ecosystem has a sand substratdamtimantnative vegetation
includingbeach peal(athyrus japonicys silver beachwee{®mbrosia chamissonisOregon gumweed
(Grindelia stricty, dune wildrye lleymus moll)s and yarrow Achillea millefoliu A significant amount

of driftwood is scattered across the coastal dune area.

The coastal meadow ecosystem is located on the lagaoimg side of the Coburg Peninsula, between
the road and the lagoonisigh-water mark. The tidal meadow imostly vegetated with grasses and low
forbs. Native shrubs and trees, including tall Oregon gr8eeberisaquifolium), Dougladir, and Pacific
crab apple Malus fuscy, are scattered throughout the area.
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Photo:Representative view of the coastal dune Photo:Beach pea is commonly observed in the coas
ecosystem irEcotypeD. dune ecosystenof EcotypeD.

2.4 Invasive Plant Species

As part of the field assessment for this report, invasive species were mapped on public property within
the study areaRigured).¢ KS FASEt R Ay @Sy iG2NRB g1 & OF NNASR 2dzi dzaAi
onto iPads.

Every species occurrence was denoted as a point feature. All infestation area measurements are visual
estimations. The smallest measured unit is one square meter. Area estimations are made as contiguous
measurements of impacted square meters (i.e., if thare 10 knotweed stems within two contiguous
square meters, the impacted area is recorded as two square meters). When an occurrence impacted an
area greater than 25 fa polygon feature was used to record the extent. Polygon features recorded

the percentcover for the species indicated. Percent cover was defined as the percent of ground affected
by the species.

Fifty-oneinvasive plant species wesgirveyed for as part of this assessméippendix ¢ These species
are all known to pose ecological, economic, or human health @kthese 51 species surveyed for, 6
were identified on siteThe survey targeted only invasive species infestations that were visible from
public roads and paths, and some paths within the Royal Roads University campus around Esquimalt
Lagoon were noincluded Therefore, this should not be considered an exhaustive invasive inventory of
the study areabut a general survey to assess the relative abundance, distribution, and presence of
different invasive specie§he timing of the inventory may contribute to an undepresentation of

specific species.

Invasive coverage within the study araie detailed inTablel. These coverages are an overestimation

of the actual area covered, as invasive plants often overlap one andtirealayan blackbernRubus
bifrong was by far the most common species observed in the study area, followed by Scotch broom
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(Cytisus scoparidisBoth of these species were observed scattered along the side of roads and trails on
the Coburg Peninsulasavell adarge, dense infestations near the shorelinghin Lagoon WesPark.

Tablel. Total coverage of invasive plant species observed within the study area.

Common Name Scientific Name Coverage (rf) Comments
Small scattered occurrence
along the Coburg Peninsuls
Himalayan Blackberry Rubus bifrons 8,006 and large, denser
infestations withinLagoon
WestPark and Matilda Park
Small scattered occurrence
along the Coburg Peninsulz
and large, denser
Scotch Broom Cytisus scoparius 2,197 infestations withinLagoon
WestPark and on dry rocky
2dzi ONBLIA | f 2
shoreline.
One large occurrence in thg
forest near the lagoon
shoreline east of Colwood
Creek. Smaller occurrence
arescattered around the
lagoon.
Moderate infestations along
English vy Hedera helix 1,128 the shoreline east of
Colwood Creek.
Small scattered occurrence
throughout
One occurrencevas
Butterfly Bush Buddleja davidii 2 observed on a private front
yard.

Spurge Laurel Daphne laureola 1,354

English Holly llex aquifolium 26

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T/334886 16
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Figure4. Invasive plant species mapped within the Esquimalt Lagoon MBS during the field assessment on April 30 and May 1, 2025.
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2.5  Aguatic Habitat

The Esquimalt Lagoamatershed is approximately 18% and extends to the northwest as far as the
Sooke Hills Wilderness Regional Park Reg€&igeareb). This watershed includes all of the lands that
drain into Colwood, Selleck and Bee Creek, the three largest named watercourses that drain into the
lagoon. There are alsmumeroussmaller, unnamed watercourses that drain into the lagoon.

2.5.1 Colwood Creek

Colwood Creels approximately 5.8m in total andoriginates from Glen Lake in the City of Langford.

From there, it meanders east through a series of greenways and Colwood Creek Park, eventually passing
under Veterans Memorial Parkway. It flowsrth, parallel to the east side of Veterans Memorial

Parkwayfor approximately xm before curving east and draining into Colwood Lake on the Royal

Colwood Golf and Country Club. Colwood Creek continues to flow from the east side of the lake, flowing
under Sooke Road and into the Royal Roads University Campuse ©anipus, it flows south, parallel

to University Drive, before entering the study area and draining into Esquimalt Lagoon.

The portion of Colwood Creek within the study area isfishring. Fish species observed at the mouth
of Colwood Creek where it drains into Esquimalt Lagoon incidéow trout Oncorhynchus mykigs
coho salmon®@ncorhynchus kisutgtcutthroat trout (Oncorhynchus clarkii clarkiprickly sculpin

(Cottus aspéx threespine sticklebacks@sterosteus aculeatysrown catfish Ameiurus nebulosiis
pumpkinseedl(epomis gibbosysredside shinerRichardsonius balteatiisand smallmouth bass
(Micropterus @lomiey.

2.5.2 Bee Creek

Bee Creek is a groundwatfrd watercourseon the western side of Esquimalt Lagawsith headwaters
within the forests of the Royal Roads University camptss is a permanent, fidiearing watercourse.

Fish species recorded within Bee Creek within the last 20 years include cutthroat trout, prickly sculpin,
and coastrange sculpilC6ttus aleuticus

2.5.3 Selleck Creek

Selleck Creek is located on the southwestern shore of Esquimalt Lagoon and originates from a series of
ponds between Lagoon Road and Selleck Wdlpws northeast for approximately 500, wrapping

around development within the area and eventually draining into the lagblanprovincial data is

available on the fistbearing status of this watercourse. However, no barriers to fish movement were
observed during the field assessment carried out for this report. Therefore, this watercourse is assumed
to be fishbearing.
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Figureb. Overview of watercourses and water features in and around tteidy area
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Esquimalt Lagoon contains different habitat types, which provide impohahitat andshelterfor

marine plants and animals. Among these are eelgiasstéra marinpbeds, intertidal gravel bars, and

the numerous freshwater creeks that drain into the lagobig(re5). Geospatial data provided by the

Capital Regional District (CRD) shows extensive eelgrass beds within the lagoon, as well as bladed kelp
and foliose green algae.

Eelgrass ecosystems play a vital role in supporting rich biodiversity. They serve as important nursery
habitats for numerous marine and anadromous species, such as salmonids, offering feeding grounds and
protection from predators. Additionally, eelgrassdseprovide shelter for invertebrates and offer a

surface for diatoms and algae to groand sources of food for migratory birdeheir growth relies on

several environmental conditions, with light availability being crucial. However, light penetratidrecan
hindered by turbidity or mammade structures. Eelgrass is also sensitive to both physical and chemical
disturbances, including nutrient imbalances and changes in water quality.

2.6 Wildlife

A detailed inventory of wildlife (requiring trapping and extended observation) was not completed as
part of thissite assessmentThe following provides an overview of wildlife, including those observed
during the survey, key wildlife references from other professional reports, and notes about wildlife likely
inhabiting the survey area based on habitat features and professional kdge/lef the ecosystems

The intact and larger natural areas surrounding Esquimalt Lagoon providediighhabitat for a range

of species from streams and wetlands, dense shrub plant communities, and a diversity of forest types.
The lagoon itself isonnected to numerous watercourses around the lagoon, although many have
features which are not fispassable. It is also connected to tB&ait ofJuan de Fuca via the tidally
influenced channel at the north end of the Coburg Peninsiilimited development in the area

allows lagelyunrestrictedmovement for wildlife throughout the site. These areas provide a variety of
high-value habitat features and likely suppe@rtdiversity of wildlife.

2.6.1 Aquatic Species

The watercoursewithin the study areall drain intoEsquimalt Lagoomnyhichis connected to the Juan

de Fuca Strait via a tidally influenced chania@l.assessment of fish forage habitat conducted by

Emerald Sea Research & Consulting in 2010 found that the beach sediments along the Coburg Peninsula
provide excellent quality spawning habitat for surf smelyomesus prestiospand Pacific sand lance
(Ammodytes hexapterjisForage fish provide an important food sourcedtrer species present within

the lagoon.

A formal survey of marine mammals was not conducted. During the field assessment, harbour seals
(Phoca vitulinawere observed within the lagoon and along the beach. Other marine mammals that
likely forage within the study area include North American river otteom{ra canadensjsand coastal
minks (Neovison vison evagp©Other marine mammals that are likely present outside the study area
within the deeper waters of the Strait of Juan de Fuca include the Stellar se&liore{opias jubatys
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California sea liorZ@alophus californiangsharbour porpoiseRhocoena Phocoehagrey whale
(Eschrichtius robustiishumpback whaleMegaptera novaeanglige and orca@rcinus orca

2.6.2 Terrestrial Species

Mammal surveys were not completed during this study. The forest and shrub communities provide
habitatfor a diversity of small mammals, including squirrels, voles, shrews, and mice. Medndn
largesizedmammals likely to inhabit this area (as part of a larger range) include racdemty6n

lotor), blacktailed deer Odocoileus hemionud)lack bearsyrsus americanysand cougarsRuma
concoloy.

Bird surveys were not completed during this studpwever, he site visits were conductetliring the
nesting seasorBrd species identifiedvithin the study arealuring thefield assessment can be found in
Table2.

Table2. Bird species identified on site.

Common Name Scientific Name

American Cro\ Corvus brachyrhynch
American Robi Turdus migratoriu
American Wigeo Mareca american
Anna's Hummingbir Calypte ann.

Bald Eagl Haliaeetus leucocephal
Bewick's Wre Thryomanes bewicl
Black Oystercatch Haematopus bachma
Brewer's Blackbir Euphagus cyanocephal
Buffleheac Bucephala albeol
Canada Goos Branta canadens
Chestnutbacked Poecile rufescel
Chickadee

Chipping Sparro Spizella passerir
Common Merganse Mergus merganse
Common Rave Corvus cora
Doublecrested Phalacrocorax auritt
Cormorant

Eurasian Collared Do Streptopelia decaoct
Glaucouswinged Gul Larus glaucesce
Great Blue Hero Ardea herodia

House Finc Haemorhous mexican
Killdeel Charadrius vocifert
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Mallard

Anas platyrhynchc

Northern Flicke

Colaptes auratu

Ospre) Pandion haliaetu
Pine Siski Spinus pinu
Purple Finc Haemorhous purpurel

Redwinged Blackbir

Agelaius phoenicel

Rock Dov

Columba livii

Rufous Hummingbir

Selasphorus ruft

Song Sparro

Melospiza melodi

Spotted Towhe

Pipilo maculatu

Tree Swallo

Tachycineta bicolc

Turkey Vulture

Cathartes aur:

Violetgreen Swalloy

Tachycineta thalassir

The sudy areaprovides a combination of watdeatures forest, and shrub communities that can

provide valuable habitat for a wide variety of resident and migratory birds. A diversity of habitat
features igpresentto support nesting, foraging, and roosting. Bird species groups likely present include
shorebirds, waterfowl, raptorsswallows, hummingbirds, warblers, woodpeckers, flycatchers, jays,
crows, chickadees, nuthatches, thrushes, sparrows, wrens, kingtetéinches.

Noraptor nests were found during the initial surveioweverit is likelythat someexist within the

study areaRaptorshests are protected yeamound under the B&Vildlife Actand require vegetative

and noise buffers around them. These buffers are determined based on the species present and the
time of year.During the field assessment, turkey vultur€athartes auraand bald eagledHaliaeetus
leucocephaluswere observed soaring and perching on trees within the study area. An o§aegién
haliaetug was also observed foraging within the lagoon.
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A group of turkey vultures perched in a tree at the northeast end of the study area.

A formal survey for reptiles was not conducted. There are many dry and rocky areas across the study
area. It is likelyhat the common garter snak& hiamnophis sirtaljsthe northwestern garter snake
(Thammophis ordinoid€s and the western terrestrial garter snaKEh@mnophis elegafihabit the site.
There is also suitable habitat for the northwestern alligator liz&lddria coerulea principisThese

species are commonly associated with rocky outcrops which are found across the study area.

A formal amphibian survey was not conduct&dveral species of salamanders and frogs may inhabit
the study areaAmphibians confirmed to be within the study ane&lude thewestern redbacked
salamanderRlethodon vehiculuinroughskinned newt Taricha granulosa andPacific treefrog
(Pseudacris regil)/diNaturalist, n.d.). Species that are possibly present in the study area include the
longtoed salamanderAmbystoma macrodactylupmred-legged frogRana aurory wandering
salamanderAneides vagransnorthwestern salamandembystoma gracilg and Ensatina
salamanderKnsatina eschscholfziiMost amphibiangresentare likely to require water features or
wetlands for at least part of their life cycle, particularly for breeding during their larval stagdhe
existing watercourses and wetlands within the study area may provide important habitat for these
speciesHowever,speciessuch as the wandering salamandee fully terrestrial and complete their life
cycles entirely in upland habitats.

2.7  Species at Risk

2.7.1 Terrestrial

¢KS ./ /2yaSNBIFiA2y 5F0GF /SYyiNB 6/5/ 0 NBEO2NRA
plants, each of which is assigned to a provincial Red or Blue list according to their provincial
conservation status rank. Species or populations at highofigxtinction or extirpation are placed on

the Red list and are candidates for formal endangered species statuslidgfitbspecies are considered
vulnerable to human activity and natural events.
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Eleverknownterrestrial species at riskave occurrencewithin 1 km of the study areéistedin the CDC
databaseA list of these species and the details ofithecurrencesre provided inTable3.

Table3. Terrestrialspecies atrisk occurrenceswithin 1 km of thestudy area.

Common Name Scientific Name B.C. Status = Occurrence Data

Black knotweed | Polygonum 76 plants over 5n? of dry, rocky and sandy habitat,
paronychia approximately 4n above the high water mark. Located
approximately 250n northeast of the study area at the Fort
Rodd Hill National Historic Site.

Deltoid Balsamorhiza Red 95 to 189 individuals growing in discrete clusters separated b

balsamroot deltoidea unsuitable habitat across the Fort Rodd Hill National Historic
Site, approximately 10 northeast of the study area.

Great blue Ardea Herodiag Blue Great blue herons were observed within the lagoon during the

heron fannini field assessments. A colony that was abandoned in 2001 is

mapped approximately km north of the study area near Juan
de Fuca Recreation Park.

al O2 dzy Q4 Limnanthes Red Last observed in 2020 with approximately 1,400 plants scatte
meadowfoam macounii across habitat with seasonal moisture variation. Located
northeast of the project site in For Rodd Hill and Fisgard
Lighthouse National Historic Park.

Phantom orchid| Cephalanthera Red Four plants in total are located at a private residence near Ha|
austiniae Park National Historic Site, approximatelgnh northwest of the
study area.
Prairie lupine Lupinus lepidus Red Last observed near Colwood Lake, approximatddsn horth of
the study area, in 1908.
{ SI a A RS | Hosackia gracilis Red Experimentally planted at two sites approximately 500
foot lotus northeast of the study area in Fort Rodd Hill and Fisgard

Lighthouse National Historic Park. The plants appear to be
surviving at one site and not the other.

Surf scoter Melanitta Blue A flock of approximately 3,000 surf scoters was observed fee
perpicillata 500 m offshore of the Coburg Peninsula in 1989, a flock of 2,
was observed in 1991, and 900 were observed in 1993.
Slimleaf onion | Allium amplectens Blue This species was observed on the northern end of the Coburg
Peninsula in 2013, and may also be present elsewhere in the
study area.
Wandering Aneides vagrans Blue 44 wandering salamanders have been photographed and
salamander identified via iNaturalishortheast of the project site in Fort
Rodd Hill and Fisgard Lighthouse National Historic Park.
Western Bombus Blue This species has been observed around the Capital Regional
bumble bee occidentalis District as recently as 2019. This includes two occurrences
approximately 500n north of the study area.
White-top aster | Sericocarpus Blue As of 2019, 704 vegetative stems were growing ovemimh
rigidus three subpopulations located in Fort Rodd Hill and Fisgard

Lighthouse Nation Historic Park, approximately 50@ortheast
of the study area.

Critical habitat for four terrestrial species at risk is located withikmlof the study arearhis includes
KFoAGEFEGO FT2NJ RSt (2AR ofodmaphante® @achid, aral thwestsfrpainted S | R2 &
turtle (Chrysemys picta belliiCritical habitat for deltoid balsamroot occupies approximatelyha.in

the area surrounding the known occurrence of this species within the Fort Rodd Hill National Historic
Siteh / NAGAOFt KI 6 A (4foém cEcpiEs appréx@ndisfyDiE in Yh& dreR 2ugrounding
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the known occurrence of this species the shoreline within the Fort Rodd Hill National Historic Site.
Critical habitat for the phantom orchid occupies approximately 2@ Surrounding the known

occurrence of this species northwest of the study area. Critical habitat for the western paimtiedgu
scattered throughout Colwood, generally encompassing freshwater areas. The closest critical habitat
polygon for the western painted turtle with respect to the study area occupies approximatelyh27.3
and surounds the headwaters of Bee Creek within the forests of the Royal Roads University campus,
approximately 250n west of the study area.

2.7.2 Aquatic

The Government of Canada has compiled critical habitat and distribution data for aquatic species listed
under the Species at Risk Act (SARA)rteenaquatic species at risk were identified withirkrh of the

study area. The majority of these avpenwater species, such as sharks and whalesleepwater

fishes that are not likely to be fourid the shallower waters of Esquimalt Lagoon or directly adjacent to
the Coburg Peninsula. Three out of these 14 species have the potential to be found withigdbe la

and adjacent shoreline. These include the green sturgéaipénser medirostiisnorthern abalone

(Haliotis kamtschatkang and Steller sea liofic(metopias jubatys

2.8 Ecological Communities at Risk

The BC CDalsorecords rare ecological communitiekhere are three mapped occurrences of ecological
communities at risk within the study area. These incltidegrand fir / dull Oregon grape, grand fir /
three-leaved foamflower, and red alder / skunk cabbage ecological communities. All three of these
ecological communities were historically observed in the natural areas on the Royal Roads University
campus All of the specieshat make up these communitiegere observedvithin the study arealuring

the field assessment. Each of these ecological commurtiieexperienced large declines in the last
century as a result of extensive harvesting and the conversion offtairtbvelopment.

The grand fir / dull Oregegrape ecological community is rdidted in BC and occurs in ecosystems
classified as site series 04. It is typically found on all aspects eflopids on morainal and inactive
colluvial materialsThe grand fir / thredeaved foamflower ecological community is #sted in BC and
occurs in ecosystems classified as site series 06. It typically occurs on lower slopes vidhessst
aspects, over morainal and inactive fluvial materials. The regt dlskunk cabbage ecological

community is redisted and occurs iforested wetlands restricted to loMying depressions associated
with streams and rivers, or the edges of fens and bogs. The mapped occurrence for this community is
near Colwood Creek, approximately 3Bnhorth of the study area.

In general, the forests of the greatest value for habitat and biodivewgityin the study areare the

older and more developed forestgithin the natural areas of the Royal Roads University campls
younger,regenerating forests are not as diverdait will over time develop into older forests and should
be considered as having recruitment potential.
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Rare and endangered plant communities that ocmucould possibly occwrithin the study area are
identified inTable4. These include all ecological communities listed in the CDC database that have the
potential to occur within the study area historically or in the future, through natural processes or
restoration efforts.

Table4. CDC ranked plant communitiegith mapped occurrences or the potential to occwithin the study
area

Scientific Name Common Name BEC Unit BC Status
Abies grandis / Mahonia nervosa grand fir / dull Oregorgrape CDFmMni04 Red
. . . - rand fir / threeleaved
Abies grandis / Tiarella trifoliata 9 CDFnmM/06 Red
foamflower
Alnus rubra / Lysichiton americanus red alder / skunk cabbage DFmMm/Ws52 Red
Alnus rubrfi/ Rubus spectabilis/ | red alder / salmonbgrry / common CDEmm/09 Blue
Equisetum arvense horsetail
Leymus mollis ssp. molisathyrus .
y . p y dune wildrye- beach pea CDFmm Red
japonicus
Carex macrocephgla Herbaceous | largeheaded sedge Herbaceous CDEMm/00 Red
Vegetation Vegetation
Eleocharis palust.rls Herbaceous common splkaush Herbaceous CDFmMm/Wmo4 Blue
Vegetation Vegetation

2.9  Valued Ecosystem Components

Valued Ecosystem Components (VECSs) are elements of the environment that are considered important
based on their ecological value. The VECs selected represent those components that could be affected
by human activities in the area and should be considered daniyglesign and development process

within the study areaVECs within thEsquimalt Lagoon MB&clude:

wFish and fish habitatWater bodies, fish species present, and forage fish spawning habitat.
wVegetation CommunitiesPlant communities, including trees and ground vegetation.
wWildlife: Critical habitat for wildlife that inhabit the site.

wSpecies and communities at riskVildlife and plant communities that are considered at risk.

During thefieldwork, some features of significance were identified. Significant trees were identified
based on their species, size, or age. This includes sevemiamidh Dougladir trees, largediameter
western redcedars, and other character specimens. Howehisrshould not be considered a
comprehensive review of all features of significancetmnsite.
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Esquimalt Lagoon has faced a complex array of human impacts both historically and currently. These
influences affect its sediment dynamics, water quality, biodiversity, and cultural significance. The
following discussion synthesizes findings from vari@usces to highlight the primary humanduced
pressures on the lagoon, while also noting ongoing restoration efforts.

3.1  Anthropogenic Interference to Sediment Supply

The Coburg Peninsula provides important protection to Esquimalt Lagoon from ocean waves. Because of
this, the form of the peninsula is actively undergoing geomorphic change that is dependent on sediment
transport processes. Historically, the Colwood dsltaplied sediment through longshore drift.

However, significant anthropogenic changes have disrupted this balance. Mining operations at the
Metchosin gravel pit (active from 1909 to 2007) supplied large volumes of fine sediment to the

shoreline, artificidly inflating beach profiles and enhancing dune formation (O'Connor, Muller, &

Perkins, 2014). The pit's closurasresulted in sediment starvation, leading to beach narrowing and a
return to coarser substrate conditions (Goulet et al., 2013).

Furthermore, shoreline armouring and infrastructure development, including riprap and the road along
the spit, have exacerbated erosion by interrupting littoral drift and deflecting wave energy onto
adjacent beaches (Goulet et al., 2013; Flottorp et &11,3).

3.2 Human Bird Disturbances

During the field assessment for this report, kayakers were observed in the lagoon. Boatiajusd
recreational and educational activjtiput has the potential to ba major source of disturbance to

wildlife. Studies indicate that boating accounts for 63% of huresed disturbances to birdstime
Esquimalt LagooNIBS(Clowater, 2008). Educational programs such as EcoRowing, once based at the
lagoon, balanced boating with environmental stewardship, but were eventually relocated due to
increased stornimpacts and conflicting land uses (Goulet et al., 2013).

Additionaldisturbancego birds noted during field work include swimming near bir@se noted
instance caused great blue hera to startle and fly awaykinally multiple instances ofeeding the
birds were noted.

3.3 Development within the Esquimalt Lagoon Watershed

The Esquimalt Lagoon's watershed has been significantly altered by residential, commercial, and
institutional development. Urban expansion has increased impervious surface coverage, exacerbating
stormwater runoff and sedimentation in the lagoon (Johannes&eMacdonald, 2008). THarge
residentialdevelopment at the former gravel pit site is expected to change the watershed's hydrology
further and reduce sediment delivery to the lagoon (Goulet et al., 2013).
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3.4  Water Quality

Nutrient enrichment, particularly from nitrates, has contributed to eutrophication and recurring harmful
algal bloomswithin the lagoon These blooms cause oxygen depletion and have been associated with

fish kills during bloom decay periods (Johannessen & Macdonald, B3B8DQ, a toxic chemical

formed from tire wear particles, is tracked by Researchers from the BC Conservation Foundation and
Vancouver Island University. Data shows that this chemical is present in Colwood Creek, and spikes in its
detection are often correlated with rainfalindicating that urban runoff is a primary transport

mechanism (BC Conservation Foundation & Vancouver Island University, 2024). Laboratory studies
confirm that juvenile coho salmon exhibit @00% mortality at concentrations as low as-40n y 3k [ 2 ¥
6-PPDQ over 124 hours (BC Conservation Foundation & Vancouver Island University Applied
Environmental Research Lab, 2024dditional sources of contamination include livestock waste, aging
septic systems, and urban runoff. These inputs degrade water quality and compromise halbtthfor

aguatic species and birds.

Since 2011, the CRD has undertaken a Stormwater Quality Proghenprogram includes testing

streams and stormwater discharges flowing into Esquimalt Lagoon, both in wet and dry seasons,
analyzing parameters like. coli metals (e.g., copper, cadmium, zinc), dissolved oxygen, and nutrients
such as nitriteThe most recent Core Area Stormwater Quality Program Report (2024) found that across
the CRD, the number of discharges assigned a high public health concern rating has decreased since
2011.However,the most recentvater quality testing within the lagooim 2023 showed that

parameters for which water quality objectives were developed are still a concern. Water quality
measurementgor metals and dissolved oxygerere similar to those from 2018 and 2011/201&/hile
AU02NNgl GSNI AYyTi2a aK2gSR t2¢ 90 O2fA fS@Sta 63S2°
especially fecal coliforms and enterocqeciceeded provincial objectivesith the highest values near

the Colwood Creek mouth likely linked to bird activity.

3.5  Vegetation Trampling

The dunes othe Coburg Peninsula are highly sensitivdo&ingtrampledby pedestrians and pets.

Native vegetation such as dunegrass plays a critical role in stabilizing sand and supporting rare
ecosystems. Trampling destroys root systems, reduces vegetative cover, and increases erosion risk,
particularly during storm eventg-lottorp et al., 2013; Watson & Christian, 2013)ring the field
assessment for this report, it was observed that there are numerous trails to access and traverse the
beach on the oeanfacing side of the Coburg Peninsula. These trails also appeared to be used more
frequently by visitors. On the lagodacing side, there were typically only one or two wadfined trails
extending along the peninsula.
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A sign located along the Coburg Peninsula requesting visitors to stay on roads and trails.

3.6  Off-LeashDogs

Dogs offleash pose multiple threats: trampling sensitive dune vegetation, disturbing wildlife (especially
birds), and enabling invasive plant spread through disturbed sttéle theEsquimalt Lagoon

Migratory Bird Sanctuary is designated as adeash areacompliance remains an issuesuggesting a

need for stronger enforcement or education campaigns (Flottorp et al., 2013; Goulet et al., 2013).
Numerous offleash dogs were observed along the Coburg Peninsula during the field assessment for this
report. The majority of these dogs were on the ocdacing side of the peninsula, below thggh-water

mark, where there was no vegetation. However, some dogs were observed running within areas of dune
vegetation. One instance of an défash dog on the lagoefacing side of the peninsula was eloged

near the bridge at the northeast end of the spt bird watcher informed the dog owner that pets must

be on a leash in this area, and the dog owner quickly put their pet on a leash.

Extensive literature confirms that dog presence, particularlyesth, can result in bird flushing,
displacement from key habitats, reduced foraging rates, nest abandonment, increasebediaxtiours,
and,in some cases, mortality (Hentze et al., 2022). Public surveys in the Esquimalt Mifsanea
documented consistent disturbances across multiple-siés, particularly during sensitive bird activity
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All Dogs Must
Be on a Leash

City of Colwood
Bylaw and Federal Law

Protect the Birds

You are within the federally protected
Esquimalt Lagoon Migratory Bird Sanctuary
(Designated Dec.12, 1931). The lagoon and beach
ecosystems provide important habitats for a diverse
community of plants and animals, including many
migratory birds. It is against the law for dogs t©
run off leash within 100 metres of the Lagoon high
water mark. Dogs may be run off leash south of the
washrooms at the bottom of Lagoon Road, towards
Albert Head. Thank you

Sighage along the Coburg Peninsula requesting that dogs be kept on a Ieas
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3.7  Invasive Species

Invasive species such as Scotch broom and Himalayan blackberry dominate disturbed sites within the
flr322yQa SO2aedaiiSvyad ¢KSaS aLlSOASa RAaALIFOS yIFGAd:
processes. Their spread is facilitated by human agtand habitat disturbance (Flottorp et al., 2013).

Invasive plant species within the study area were mapped during the field assessment for this report

(Figured). In addition to invasive plant species, invasive animal species use the lagoon as well. One such
species is the European green criist spotted in 2022which is a threat to local eelgrass bexatsl can

outcompete local native specie¥olunteerled local initatives, such as one spearheaded by the
Esquimalt.agoonStewardshignitiative (ELSIgre working onmonitoring andcontrolling this local

outbreak

3.8 Garbage

Across the length of the Coburg Peninsula, there are numerous garbage cans located along Ocean
Boulevard, mostly beside parking areas. Despite this, some instances of littering were observed
scattered across the peninsulesearch by Buchan et al. (2013) found that litterirgftsn associated

with vehiclebased usersf the lagoon who will come and stay parked in their car to enjoy the view

Litter not only pollutes the environment but also detracts from the area's cultural and aesthetic values.
In contast, pedestrian users are more likely to engage in stewardship, highlighting a divide in user
impact patterns (Buchan et al., 201Buring the field assessment for this report, a group of pedestrian
users on the lagoon side of the peninsula were observed cleaning up litter as they walkedition to

this, ELSI partners with the Surfrider Foundation South Vancouver Island to host an annual beach clean
up at Esquimalt Lagoon.

One of many garbage bins adjacent to parking areas on Ocean Boulevard along the Coburg P
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