Soames Creek Riparian Planting Restoration

SierraRempel
ER390
University of Victoria

April 2025



Abstract

Soames Creek, a creek in Coastal British Columbia, was impacted by heavy rainfall and
slope failures during anatmospheric river in 2021. High water flows and debris redirected
the streamchannel, and in order to slow undercuttingthat put critical drinking water
infrastructure at risk, the stream was channelized and armoured with riprap. During the
installation of riprap, riparian vegetation in the project area was lost and not replanted. The
main ecological goal of this project was to restore a portion of Soames Creek that was
affected by the debris flow, flooding and armouring in 2021 through riparian area plamndy,
including revegetating the riprap.

This project first identified the best vegetation for the current disturbed site conditions
through desktop review and site surveysFollowing this review, a planting plan consisting
of native plants suited forthe for the disturbed site conditionsand site goalswas
developed and sourced from a local nursery. Planting of the project area then took place.
Site monitoring isrecommended initially for plant survival, then for the longterm project
success of restoring the riparian vegetation omite to increase ecological diversityand
low-level canopy cover over the stream for aquatic speciesand absorb moisture during
periods of high stream flow and rainfalto better stabilize stream flows.
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1.0 Introduction

The Sunshine Coastn British Columbia (BC)has experienced a range of extreme weather events
in recent years, with intense rain events, prolonged summer drought and intense heat expected to
become a new normal due to climate change (Sunshine Coast Regional District, 2022). Streams
are sensitive tothese climatic changes, and each stream and watershed will react differently
based on factors such as surrounding lanelses, topography, and hydrogeology.

Along with climatic disturbances, human disturbance and development such as clearing of
forested lands for residential uses and changes in land use within watersheds can impact stream
processes and flow rates, and exacerbate typical stream hazards, such d®oding and erosion
(Ashmore and Church, 2001)This project proposes to restore a portion of Soames Creeh the
Sunshine CoastRegional District, British Columbia that has beenheavily disturbedby both

climatic and human disturbancesthrough riparianarea planting. The lower reaches of Soames
Creek have been disturbed by slope failurdeposits, flashy water flows, invasive vegetation
species, aprevious fish hatchery andby water supply buildings and infrastructure.

In 2021, an atmospheric river event caused extremely high flows in Soames Creek. This rainfall
event caused upstream slope erosion and carried a large volume of debris downstream. This debris
caused a blockage which changed the alignment of the channel araegun undercuttingthe bank
near an SCROrinking waterwell pumphouse and put it at riskof collapse, as seen in Figurdl.
Redirection of the creek via channel excavation and hardscaping with large angular boulders
(riprap), occurred as emergency flood wrk.

Figurel: Photo showing undercutting of bank near SCRD well pumphouse (SCRD, 2021)

The placing of the riprap resulted in the destruction of existing riparian vegetation in the impacted
areaas well as thechannelization of the stream, which removed the natural floodplain in tht
specific reach of the creek Figure2 shows the process of channelizing the stream from during the
flood, after the placement of riprap and the current conditions at the start of the project.



Invasive species on site have taken advantage of disturbed soils, and have the potential to
outcompete native species in the revegetation of the site. Left uncheckedhe invasive speciesin
the riparian areacould altered ecosystem function, which impacts all users of the site, including
animals and humans Gteele, F., Coulthard, M., & Page, N2015).
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Figure2: Soames Creek in November 2021, December 2021 and February 2024, facing downstream, before restoration.

1.1 Location and Site Description

Soames Creek is a small creek on the Sunshine Coast, near Gibsons BC on the territory of the
Sl’”‘deAH/L'ﬂmesh Nation (Figure3). Soames Creek is mapped within the Coastal Western Hemlock

very dry, maritime(CWHxm1) biogeoclimatic zoneThe CWH (Coastal Western Hemlockyone

occurs at low to mid elevation along coastal British Columbiand consists of a moderateclimate

of cool summersand mild winters. The project siteis with the site modifier, xm1, representingb2 131 ! LU
dry, maritimens Q@lntre for Forest Conservation Geneticsn.d.), however, groundwater seeps at the

site makelow levelareas of this site relatively wetSoames Creek is draided stream that flows
approximately 1 km through a steep wooden ravine in Soames Hill Regional Park into the Pacific

Ocean at Granthams Landing. Soames Creek is fed via rainwater runoff, groundwater seeps, and at

the lower reaches near the project areg a decommissioned artesian wel] making the soil at this



site relatively wetyear-round. Soames Creek contains cutthroat trout (Oncorhynchus clarkii) and
coastrange sculpin (Cottusaleuticus).

Source: Esri, Maxar, Earthstar and the GIS User Community | SCRO

Figure3: Context map of project areacircled in yellow.
The project area is located in the creek's loweareach, indicated in Figure4 within a yellow circle.

The Sunshine Coast Regional District (SCRD) hasvater licence for anaquifer that is
hydrologically connected to Soames Creek. Due to this connectivity, as part of the water licence,
the SCRD manages Environmental Flow Needs (EFN) 8oames Creek, and must maintain
adequate flow forthe functioning of aquatic species(Associated Environmental, 2020. Within the
broader site, Soames Creek has flow augmentation waterlines man-made weir and an active
hydrometric station to monitor flow levels.

‘ Soames Creek, Sunshine Coast Regional District, British Columbia @»‘
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This information has been compied by the Sunshin Coast Regional Distct 11/26/2024
281 o 14905 298.1Meters (SCRD) using data Gerved rom & number of otsces wih varying vl of
0 ; accuracy. The SCRO discaims ai responsibiiy or the accuracy or 1:5,868

completeness of this information.

Figure4: Context map of Soames Creek, with project area circled in yellow



1.2 Expected Outcomes

This project'sgoalis to enhance riparian habitat in and around an approximately 500farea of
Soames Creek througtthe replanting o native plants. To achieve and quantify reaching this goal,
Ecological, Social and Economimbjectives have been identified below. Achievinghis goal
ecologically would be indicated by anincrease of native vegetation cover toabsorb andmitigate
/e'n U ¢ dtréam Hows, contribute to shoreline stabilization, provide shade, habitat and nutrient
drop to aquatic species and to increase overall biodiversity of the site to supporbird and other
terrestrial species. Social and Economic objectives of this projectnclude the opportunities to
educate SCRD staff on the importance of adaptation to climate change through restoration and
riparian area protectionfor both water resource planning natural asset managementand

economic sustainability.

Table 1: Expected Outcomes of Restoration

maintenance and labour
hours spent on
maintaining this portion
of Soames Creek

Objectives Category | Actions

Restore a portion of Ecological 1. Complete desktop study of project site,

Soames Creek that was including historical photo and report review

affected by adebris 2. Conduct site visit and plant inventory.

flow, flooding and 3. Analysis of datato inform plant selection and

armouringin 2021 creation of aplanting plan

through riparian area 4. Sourcenative plants from local nursery

planting. 5. Plant selected species according to observed
site condition, site topographyand planting

Complete plan

recommendations of 6. Return to site after the Summer seaso(2025)

riparian area replanting to determine plant survival rate and if

as per the 2021 Soames necessary, replant.

Creek Environmental

Assessment Report

Increase species

diversity on site

Increase organizational | Social 1. Educate and work with SCRD staff to increase

knowledge of riparian knowledge of riparian aregplanting for flood

areas and drought mitigation.

Reduce theamount of Economic 1. Select plants suitable for the location that can

help stabilize the shoreline, slow water flow and
reduce the need for ongoing work within the
stream.




1.3 Project Timeline
This projea was completed betweenFebruary-December 2024 with monitoring occurring in 2025.

Table 2:Project Timeline2024

Stage Activity JJFFM|A|M|J|J/A|SIO|N|D

Desktop research

Data Collection | Sitevisitsand plant inventory

Plant selection

Site Preparation| Planting plan and design
Planting Plantingsand maintenance

This projectdoes not propose any irstream works, however, the duration of planting was

completedn Y 0 0 YBaReOIUEd T+ We UT W7 Ut q WA ¢ Gumdlirsfor REdeedWt Ut ql ¢
ARt t Wf Ut q IMibhistdy 81 WHtér tLasmtland Air Protection Ecosystem Standards and Planning
Biodiversity Branch,2004), in order to limit any potential disturbances. The proposed plantingpok

place in November 2024 andvas completed in one day.

2.0 Methodsand Materials

2.1 Approach

Thespecies of plants to be incorporated
into the restoration planting planwere
determined bya desktopreview of
historical site photos and reports, a review
of existing nearby reference ecosystems,
and site visitsto the project area

Historic Photo Review

During the flooding in 2021, photos were o
taken of the event that shows the previous
riparian vegetationthat was still intact,
even during the flooding These photos
were reviewed and analyzed to contribute
to the creation of the planting planby
understanding the historical vegetation
type and location. Figure 5is a preriprap photo that depicts the type ofplants that had the ability to
grow on the site, as well as remain intact duringhe high stream flow event. The species that could
be identified from the photo were red elderberry§ambucus racemosg), big leaf maple Acer
macrophyllum), salmonberry (Ribus spectabilis) and western sword fern Polystichum munitum).
Due to the time of year, some species in the photo were unable to be identifiedhis is due to lack
of identifiable leaves, flowers or fruit.Unfortunately, almost all riparian vegetation was lost during
the placement of riprapin the immediate project area.

Figure 5: Riparian vegetation growing in project area at thime of
the 2021 flooding event (SCRD, 2021).



Historical Report Review

An Environmental Site Assessment Field Report was completed by a Registered Professional
Biologist (R.P. Biokxonsultant for the Sunshine Coast Regional District at the time of the flooding
eventto support the emergency flood work within the streamThe report reviewed a proposed
engineeringplan for armouring the infrastructure andrerouting of the stream.TheR.P.Bio
suggestedall invasive vegetationto be removedand end hauled, and all cleared native vegetation
to be stored on site and replanted.The Environmental Assessment Report completed at the time of
the flooding event, as well as additional photographs, can be found in Appendix A.

Interviews with SCRD infrastructure staffshared thatat the time of the armouring it was not
possible for native vegetation on site to batored on site andreplanted, possibly due to the extent
of the armouringand other in-stream works that were planned for the site in the years that followed
(S Bandara, personal communication, February 2024An objective of this project is to omplete

the recommendations of the report and reestablish riparian area vegetationThrough historical
photo reviews, speciesthat were once part of the riparian vegetation can be replanted.

Reviews of other restoration projects in similar ecosystems and impacted by similar disturbance
regimes were reviewedFor planting plans relatedto vegetatedriprap, a guidefrom Rideau Valley
Conservation Authority, 2020 was consideredand applied. Arestoration plan of Miami Creek in the
Fraser Valley Regional Districlooked to restore a channelized portion of a stream via removal and
vegetating of riprap to dissipate stream flow and increase site ecological complexities-(aser
Valley Conservancy 2020) which was applied to this project as well as future recommendations
for this site.

On site VegetationSurvey

The site was visited on July 29, 2024 arfidur locations were chosen where one met¢r by one meter
sample plots were completed to identify the existing vegetation and canopy covefrhe locations
for these observations werechosen based on visual inspection of the siteduring the initial site
survey. Two plots were within, and two plots were outside of the project area. Thesites chosen for
the plots all had unique types of plant coverlnd soil/substrate conditions.

- Plot 1 surveyed the West side of the stream, which has been heavily disturbed aadnored
with riprap, with anabundant monoculture of young red alder Alnus rubra) growth between
rocky substrate.

- Plot 2was primarily grass and forbggrowth with limited mature shrubs and trees

- Plot 3waslocated upstream of the project site whereestablished riparian vegetationwas
abundant, with relatively natural soil conditions

- Plot 4was located downstream of the project site and consisted of large second growth
trees and established undergrowth, not visibly impacted by the armouring upstream

The plots/quadrat were measured with ane metre measuringtape. Plants within the sample plots

were quantified by occurrence (whether it was present or absent) and combined coverage (through

visual estimation) and recorded by hand and latedigitized. Plant species within the sample plots

5100 DWRT JUqRNRIJT Wet RUNWa6 I3WI 13n 131 13 UvsRaget AW éntibAd ¢ Uqt W
online resources, such asiNaturalist, as well as knowledge from the site surveyorflant

observations wererecorded within a field notebookand later digitized. See Figure6 for locations of



each plot. All field notes can be found in AppendiB. General canopy coverage of the sitevas
estimated based on visual observation.

The observations werecompleted by Sierra Rempel and Sandi Bandara RP. Bio, Sunshine Coast
Regional District.

Soames Creek

Imagery ©2025 Airbus, IMTCAN, Maxar Technologies, SCRD

Figure6: Site Vegetation Survey Plot Locations

Planting Plan Development

Plant species were chosen based oithe on-site vegetationsurvey, historical photos and with use
of the BCField Guide for Site Identification and Interpretation for the Vancouver Forest Region
(Green & Klinka, 1994and Riparian Restoration Guidelines (Ministry of Environment, 2008)
Considerations were as follows, based on species abilities to:

- Provide canopy cover for shade

- Provide a food source such as leaf and insect drop

- Stabilize the banks

- Absorb water during high water flow

- For the west side of the stream, ability to grow on or betweeiprap with little soil
- For the east side of the project area, ability to grow in wet conditions

- Be sourced locally within the project timeframe

- Be nursery stock

- Contain 10% coniferous trees

- Over 50% be fruit bearing

Restoration Planting

Restoration planting of the project area was completed by hand in the project area as indicated in
the planting plan inAppendixC. Restoration work included the removal of invasive species from



the project area, the thinning of existing alders and planting of native species nursery stock. A
Registered Professional Biologisteviewed the planting and work planand the Ministry of
Environment and Climate Change was notifiedia emailof the work occurring.The proposed
riparian habitat restoration worktook place in December 2024 and was completed in 1 day.

2.2 Areas of Concern and Mitigation Strategies

Erosion and sedimentaden run off

The risk of erosion and sedimentation is highest when periods of intense rainfall coincide with
active construction. These risks are minimized as worlvas completed by hand and during dry
conditions and low water flow.No additional fill or soil was brought on site.

Vegetation disturbance

The project area is a recently disturbed site with little native vegetation. Existing native vegetation
was incorporated into the planting plan and preserved. Invasive species existing on sitgere
removed by hand where possible.

Revegetating Riprap

Large angular cobbles were utilizedlong the scoured bank, and no plants were initially planted

between themat the time of the armouring in 2021A RT ¢ e Wécaa ! wo YUt Ul 2¢qRYUW
Vegetated RipRap guide suggests thatobbles should be moved by hand and vegetatiohe

planted within the gaps. As no geotextile fabric was used for the armouring, plants should be able

to root into the soil below (Rideau Valley Conservation Authority, 2020Native plants thatare

suited to the project area and have deep root systemwere chosen.

Environmental Monitoring

An adaptive management plan and monitoring program is currently being developed for Soames
Creek by the SCRD, as a provincial requirement of a water licence on a hydrologically connected
aquifer. Due to this ongoing work, Soames Creek is highly monitoreah@ reported on internally at
the SCRD and as necessary to thgrovince (S. Bandara, personal communication, 2024).

An R.P. Bio reviewed the planting plan and work plan &ssure that the projectwas developed and
completed in compliance with laws (including the Water Sustainability Act, Fisheries Act)
requirements and Best ManagementPractices, to provide practical advice on environmental
management issues and to observe, record and report if required?hoto monitoring will capture
existing conditions prior to the start of workand becomereference materials in the future.

3.0Results

3.1 Site Survey Results

The site survey identifiedhe vegetationthat was currently established in the project area, as well
as what vegetation was growing in the upstream and downstream riparian area near the sitde
project site and surrounding area issecond growth, and mostly forb and grass dominated.The
most common site was observed assuccessional StagesRioneer SerdA aslpkr classification in



Field Manual for Describing Terrestrial Ecosystem&010), due to the high levels of human
disturbances.

In general, canopy cover in the project areds abundant. The slopes that make up the ravine where
Soames Creek flows are abundant with big leaf maple®ouglas-fir (Pseudotsuga menziesijand
western redcedar(Thuja plicata)that make up thecanopy coverat great heights. However, little
overhanging stream cover was observed in thgroject area, due to lack ofshoreline riparian
vegetation. Invasive species haveesstablished in the disturbed areas due to the lack ofintentional
planting following the placement of the riprap.Overall, the project areahas fewmature trees and
shrubs establishing without intervention, and many herbaceous invasive species.

Soil substratein the less disturbed areaconsisted of moist sandy-loam soil, with many large
boulders on or near the surface It is uncertain which boulders were naturdly occurring, and which
were deposited during the realignment of the streamGroundwater levels are very close to the
surface in this area and an artisian well near the sitereates heavily saturated soil, which flows via
both a PVC pipe andhrough subsurface flow, into Soames Creel(Associated Environmental,
2020).

Full site survey notesand photos can be found inAppendixB.

Plot 1

Plot 1 was located on the western side of the
project area. The site has been heavily disturbed,
with a substrate ofangular cobble. The vegetation
at this site was mosty herbaceous, with the only
tree species presentbeing young alder,
approximately 0.5-0.75metres (m)tall. Some
invasive herbs were seen, includingfox glove
(Digitalis purpurea), herb robert (Geranium
robertianum). and periwinkle (Vinca minor) The ,
constraints of the flowing stream on one side of the
plot and significant extent of the cobble at this site
limits the connectivity to othervegetatedareas
nearby. The inability for plants to spread naturally
due to spatial constraints, and lack of soil presence EF=S=
may result inspecies typically found in this z
biogeoclimatic zoneto not become established
without planting intervention. Figure7 shows the ) - o

L . . Figure 7: Plot 1, with rocky substrate and limited so
rocky substrate and limited soil, with the small ferns  yith small ferns poking through.
emerging through the riprap along the streambed.

Plot 2

Plot 2 was located on the eastern bank of Soames Creek, awehich was heavily disturbed by
vegetation removaland compaction during the flooding in 2021, but was not armoured with any
materials. There is limitedmature shrub and treevegetation at this site compared to all other sites



surveyed. Red alderpacific ninebark (Physocarpus capitatuajd salmonberry (Rubus spectabilis)
were the bulk oftrees and shrubs at this site. The herbaceous layer was abundant in both native
and invasive species including foam flower(Tiarella cordifolig), which indicates wet soils
Approximately 5% of the site was covered bipvasiveYellow archangel and another 5% by Yellow
loostrife. Figure 8 shows the site and associated plants.

Figure8: Herbaceous plants seen at Plot 2.

Plot3

Plot 3 was located upstream of the project areaand was mostly dominated by established native
shrubs, including salmonberry, stink current(Ribes bracteosum)and red-oiser dogwood(Cornus
sericed. However, 80% of theplot coverage, specifically on and near the groundvas dominated by
invasive Englishivy. The established shrubs gave indication of the types of plants that would thrive
downstream in the project area. The root systems of these plantsct as anchors to the riparian
area and shoreline of Soames Creek in this area.

Plot 4

Plot 4 was located downstream of the project site, within a seconejrowth, successional stage
Young Seralas perField Manual for Describing Terrestrial Ecosystem@&010). It appeared to have
not been impacted by the flooding event in 2021This plot saw maturewestern redcedar,
huckleberry, salmonberry and a variety of ferns. Just outside the plais seen in Figure 9young big
leaf maples were abundant. This site gave indication of what the future stages of succession could
look like in theproject area, after either extended period oftime or the riparian area planting was to
take place. Thisplot had invasivespecies, such as English ivybut overall had a positive
representation of the biogeoclimatic zone andhe expected plant species.



Figure 9: Plot 4, as viewed from across Soames Creek.

3.2 Restoration PlantingResults

Species

New plantings are based on the project area afpproximately 500m?, with a density of
approximately 1 new tree/shrub/herb per 5n% of area, to a total 0f99 new plants. Some species,
including bigleaf maple and red elderberry, were unavailable at the time of plant purchase.
Additional species were substituted, considering the values that would have been added by the
unavailable plants, such as leaf drop and fruit produdbn.

Table 3:Species chosen for restoration planting.

QTY | Size (Gallon) Common Name Species Layer

4 5 Red Cedar Thuja plicata Tree (Conifer)
3 5 Douglas Fir Pseudotsuganenziesii Tree (Conifer)
20 1 Redoiser Dogwood Cornus sericea Shrub

10 2 Pacific ninebark Physocarpus capitatus Shrub

15 2 Salmonberry Rubus spectabilis Shrub

10 1 cYYt 1IJI Kkt Hi | Salix hookeriana Shrub

10 1 Thimbleberry Rubusparviflorus Shrub

10 1 Braken Fern Pteridium aquilinum Herb

15 1 Sword Fern Polystichum munitum Herb

Plantings

Nursery stock was ordered from NATS Nursery in Langley B.C. Plants were delivered to the project
site and planted on December 19, 2024Plantings were hand dug and planted byraSCRD #ld

crew of four, using shovels and existing soil on site. The field crew referenced the planting plan
(AppendixC) andadapted to site conditions where necessary (for example, where large rocks

made it unable to dig).High density, Brger diameter stock of shrub and herb plants were planted in
areas free of invasive species, giving them the best opportunity to root and establish without the
competition of invasives(Stewardship Center of BC, 2013).



Planting occurred within the project areato the top-of-bank, and no impact to the stream occurred
during the work. Standards and Best Practices for Instream Works (2004), were followed and
applied to this project, including:

- Work was completed outside the stream channel

- Erosion and sediment control measures were followed, such as scheduling work to avoid wet,
rainy, or windy periods

- Minimize disturbances to existing vegetation on stream banks

- Complete the works as quickly as possible once they are started

- Use of existing access routes to the project area

Invasive Species

The invasive species found on site were not noxious weedsder the BC Weed Control Act,, and
thus could be removed by hand and disposed of at a local composting facilifBritish Columbia
Invasive Species Coundi 2023)

Thinning of Alders

The West side of the project area was prolific with young alder shoots. In order to encourage plant
diversity and reduce competition, alders were thinned through cutting with hand cutters in
December when plants were dormant. The alders that were thinnedeve not used as staking
elsewhere on the site, as most were less than 0.78 tall and thinner than 5cm, which is the
recommended size for successful stakingMinistry of Forests, 2001).

Vegetating Riprap

Soames Creek was channelized usingmall angular cobble as armouring Similar restoration
projects have included revegetating riprap areas in order to increase the stability of th@mouring
through plant roots, absorb moisture during times of higkwater flows and provide habitat within
the riparian area(Rideau Valley Conservation Authority, 2020 he planting plan was developed to
achievethis. Cobble wasmoved by hand untilsoil was seen. Plantswere then placedwithin the
gaps, where feasible. No additional soil was used, ag was expected that any heavy winter rain
would wash the soil into the creek.

Before andafter the vegetation planting can be seen in Figure 10, below.



Figure 10: Before and after site phot

Photos correspond to the Iocation
on the project site.




4.0Discussion

4.1 Site SurveyDiscussion

The survey of the project area gave insight into theeological conditions of the site following the
emergency flood work completed in 2021The plots outside the project areaPlot 3 (upstream of
the riprap) and Plot 4 (downstream of the riprapappeared to havenot been impacted by the
flooding in 2021, and were not as heavily disturbed as the plots within the project arelots 1 and
2, within the project area,were both heavily disturbedin order to protect the well pumphouse
building and have na rebounded in the same way that Plot 3 and 4 did. The project area had low
overall biodiversityand reflected a grassforb plant community, with few native species having
been establishedfollowing the riprap installation. Overall, the vegetation and sitesurvey provided
the necessary informationon existing vegetation, number of invasives and soil conditioto create
and execute a planting plan in the project area.

4.2 Restoration Results

The goal of the projectvas isto enhance riparian habitat in and around an approximately 500
area of Soames Creek through the replanting of native plant§he project goal was achieved
through the following objectives:

Ecological Objective

Restore a portion of Soames Creek that was affected by a debris flow, flooding and armouring if
2021 through riparian area planting.

Complete recommendations of riparian area replanting as per the 2021 Soames Creek
Environmental Assessment Report

Increase species diversity on site

Figure1l: A March 2025 site visit shows budding shrubs, and a 99% plant survival rate.



The project successfully reviewed, surveyed and replanted riparian area vegetation at a portion of
Soames Creekwith native vegetation that will provide streamside canopy coveland increase the
overall species diversity in the areaThe success of the planting for the purpose of bank
stabilization should be assessed in the futureas the roots establish, and rain events occur. An
indicator of success is thephysical stabilization of the creek and banks through times of high
stream flow. As of March 2025, hhere is an estimated 99% survival rate of the planted vegetation.

Theplanting completed the recommendations described in the 2021 Soames Creek Environmental
Report.

Social Objective
Increase organizational knowledge of riparian areas

The project involved multiple SCRD staff members from throughout the Infrastructure Department
including utility engineering, environmental, strategic initiatives and capital projects.The

replanting of the sitegave ahands-on learning opportunity to staff to apply to future projects.
Knowledge was shared on theG | Y T IJ # g K théllghe df @detatidmliding plantedand why, and
how staff can apply their learnings to future projects

Economical Objective

Reduce the amount of maintenance and labour hours spent on maintaining this portion of
Soames Creek

While this objective isstill outstanding, it is expected that the increase in riparian vegetation, once
established, will assist in bank stability and help to modeaite high flow of the creek. This objective
can be measured through theflow data collected via the onsite hydrometric stationover the years,
and through the amount of staffing hours spenmanaging flow or flooding levels. An overall
indicator of this objective being completedwould be an increase in the stability ofdischarge (flow)
volumes recorded by the hydrometric station even during periods of intense rainfallChanges to
flow data that is monitored as part of the EFN management should consider the newly established
vegetation if any changes are recorded.

4.3 Constraints to Restoration

Soames Creek is bordered byrivately owned properties that currently consist of residential
development, and itis possible that invasive species on site, slope failures upstream and change
in flow regimes are a result othanges in land useof neighbouring properties Ongoing invasive
species management will be required to fully remove all invasive speciean the long term With
neighbouring residential development, the potential for reintroduction of invasive species is high
(Steele, F et al.,2015).Land alterations, including theclearing of vegetation and additions of
impervious surfaceson neighbouring propertieshas the potential to impact the flow regimeson

site by increasingthe quantity, quality and speed ofstormwater being introduced to Soames Creek.



Additionally, the SCRD does not have a dedicated service to watershed and ecological
management, thus making restoration projects such as this one difficult to achieve without a
designatedservice and budget.

5.0Recommendations

5.1 Site Photographs

Photos of the restoration sitewere taken before, directly
after, and should be takenl year after the plantingPhotos
should be taken upstream from beside the weir structure
and looking downstream from the footbridgeto maintain
consistency for easy comparisons.Photos will be stored in
the SCRD database for future reference.

5.2 ReplantingMonitoring

Ongoing monitoring of the site should be completed as
newly planted vegetation becomes established. Visual
monitoring of the site can be completed by SCRD staff
during routine checks of the water infrastructure on site,
which happens in early spring, ands ongoing through the
summer. In order for plantings to be deemeduccessful,
80% of plants must survive. If more than 20% die over onefootbridge looking downstream, during a
year, replantingwill be required (Ministry of Environment March 2025 site visit

2008). After the summer growing season, any plants needing be replanted should be done so
after the dry summer seasonPhotos should be taken during this monitorings described above.

5.3 Invasive Species Management

Ongoing invasive species managementill be required to fully remove all invasive speciesAny
newly found invasive plants should be removed as soon as possible. Without a vigorous approach,
on site English Ivyand yellow archangelwill continue to spread. Education for landowners on
invasive species management and proper disposal should be considered in the future

5.4 Instream Works

From a hydrological perspective, he channelization of Soames Creekthat occurred during the
placement of riprap will continue to have an impact oncreek flows. This channelization and
armouring of the streamskbanks have cut off the streams access to a naturafloodplain and
instead funnels high water flowwithin a smaller area. Downstream of the project area, Soames
Creekshas access to amore natural floodplain, asno built infrastructure is in that area or atrisk of
flooding or erosion.

It is recommended that the streamside structure the well pumphouse,be removed, and the riprap
be dismantled and the shoreline softened with large woody debris to allow fora portion of the



natural floodplain to be restored.Fish habitat, such as @ack channelor pool suitable for fish
rearingcould be created through this work.It would be anticipated that thisaction could result in a
a1t + Wh n 0 otv 6verdll Hiwl élimitbte lithe need forongoingmaintenance and monitoring
work to ensure theintegrity of the structure.
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Appendix A

Appendix A

FSCI Biological Consultants

Environment Site Assessment/Monitoring

Field Report
Date: Oct 20 and 27, 2021 Time: Nia Wix: Nia Air Temp: Nia
Dec 7,8,910,13, 2021
Crew: D.Bates Client: SCRD Water Temp: Nfa
J. Wilson
Location: Soames Creek at SCRD well
Location(s): 1. Scames Creek near Marine Drive UTM: 464199 E 5473619
2. UTM: E
3. UTM: E
4. UTM: E

Purpose(s): 1. Review changes in Soames Creek placing well building at risk
2

Provide a professional opinion on remediation and creek channel relocation
near the building

3. Provide an opinion on cause of large sediment loading

4, Provide an opinion and monitor sediment, erosion control and overall works as
it pertains to environmental protections.

General Site Description:
1. Debris jam at the access bridge near the well building resulted in channel avulsion, pushing
channel towards the building.

2. Evidence of large volume of mobile bedload and debris, infilling the channel and causing small
debris jam.

3. Large upslope bank failures resulting in large movement of sediments comprised of sands and
small gravels, Large sediment at mouth of the southern tributary. Banks have failed contributing
mobile sands and gravels,

4. MOTI culvert at Marine Drive is infilled at the inlet reducing capacity. Backwatering occurring
accelerating bedload build-up.

Comments/Observations:

Channel will require excavation of sediment wedge/deposition and realigning the stream channel
so that the flows are within the origin channel.

ARYA Engineering has provided a plan to move the stream channel away from the building and
steep slope. Planincludes weirs near the building to reduce the grade, dissipate energy to reduce
area scour near the building. The exposed banks near the building will be armoured.

Preliminary Mitigation/Prescription:

Engineering plan in place and accepted by Regulator.
Additional mitigation include:

¢ Sediment control along the access road where activity is expected 1o increase potentially
mobile materials (mud).




* |n channel works to be completed as quickly as feasible. In the event sediment loading
exceeds allowable limits, works will be slowed or curtailed in order for the water to clear.
All invasive vegetation will be removed and end hauled.

Cleared native vegetation will be stored near the work site and replanted.

Excess bedload materials will be removed and placed out of the active channel.

All spill materials including a kit must be onsite and accessible.

If needed trash pump and channel isclation for pump around.

All permits and signage must be onsite and available for EM and Compliance and
Enforcement personnel from BC (MoE, FLNRORD) and/or Canada {DFO).

s Encouraged to complete in channel task as fast as feasible to limit instream works.

Photos Attached: Yes X No 0O
Reviewed by: D. Bates




Photo 1: Scames Creek at the SCRD well building. An upslope failure (October) and
extreme highwater events (November) has resulted in the creek channel infilling and the
channel avulsing, eroding the area around the well building creating unstable and
unsafe conditions for the structure.



Photo 2: The area of slope/bank failure in a Soames Creek tributary, located above the
well building. The result is significant large wood debris and bedload input into Soames
Creek mainstem, resulting in the channel avulsing (changing directions) and forming
numerous debris jams.



Photo 3: The main access road to be used for the reconstruction/excavation of the
creek channel. The roads presents the greatest risk for sediment input. The access
road was lined with hay bales and eventually capped. Once complete the hay was
broken apart and used to cover the road to limit the possibility of sediment transport
during poor weather.



Date & Time: Wed:.Dec 08. 2021. 10:19:50,PST e
‘Soames

Date & Time: Bhu, Dec 09:2021, 0
Soames cr

Photo 4: Newly excavated channel. This is the original channel that was infilled
following the upstream “events”. The works and engineering design required re-
establishing the original channel, located away from the building and infrastructure.



Date & Time: Mon. Dec 13, 2021. 15:22:02 PST
Soames cr

Photo 5: Finished channel above and below the SCRD well building. The channel,
along the slope on the right bank was armoured and a series of weirs build within the
channel to reduce the grade and help dissipate stream energy.



Site Assessment/Completion
Inspection Report

Date@e ¢ \4 !ZDL\ Site Review by: D. bakeo

Location:  Strait of Georgia O Sechelt Inlet O

Address and/or PID:
Coames Ciecle - Sepp Wwell WSVWVQM_U
Wu—'-t‘t\,\m;«\ - Weete Conpplede

Type of Disturbance
Yes No N/a Comments

1 | Shoreline protection : .
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as recommended?
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Site Survey Notes
July 25, 2024, 3:30pm
Cloudy, Rain. 16 degrees Celsius

Plot 1 T West Rocky Shore
Coordinates: 49.41416,-123.49339

Species Recorded:

Layer Common Name Species Percentage of
Cover

Tree Alder Alnus rubra 40%
Shrub Red elder Sambucus racemosa 2%
Shrub Salmonberry Rubus spectabilis 1%
Herb Lady fern Athyrium filixfemina 5%
Herb Sword fern Polystichum munitum 2%
Herb Braken fern Pteridium aquilinum 5%
Herb Fox glove Digitalis purpurea 1%
Herb Herb Robert Geranium robertianum 10%
Herb Periwinkle Vinca minor 10%
Herb \Wintergreen Gaultheria procumbens 2%
Herb Sedges Carex 5%
Moss Electric cat tail moss Ptilidium ciliare 5%

Table B1: Species recorded at Plot 1.




Site Photos:

N e
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Plot 2 T East Shore
Coordinates: 49.41421,-123.49324

Species Recorded:

Figure B2: Site 1, Facing Northeast

Layer Common Name Species Combined
Percentage of
Cover

Tree Red alder Alnus rubra 20%

Shrub Pacific ninebark Physocarpus capitatus 2%

Shrub Salmonberry Rubus spectabilis 10%

Herb Foxglove Digitalis purpurea 1%

Herb Wood avens Geum urbanum 10%

Herb Sword fern Polystichum munitum 5%

Herb Lady Fern Athyrium filixfemina 2%

Grass Perennial ryegrass Lolium perenne 10%

Herb Yellow archangel Lamium galeobdolon 5%

Herb Foam flower Tiarella trifoliata 1%

Herb Yellowloosestrife Lysimachia vulgaris 5%

Grass Sedges Carex spp. 15%

Table B2:Species recorded at Plot 2.
Site Photos:



Figure B4: Area of Plot 2, facing East



Plot 3 T Upstream Site
Coordinates: 49.41431,-123.4937

Layer Common Name Species Percentage of
Cover

Shrub Salmonberry Rubus spectabilis 20%

Shrub Stink Current Ribes bracteosum 5%

Shrub Redoiser Dogwood Cornus sericea 50%

Herb Sword fern Polystichum munitum 20%

Herb English Ivy Hedera helix 80%

Table B3: Species recorded aPlot 3.

Site Photo:

Figure B5: Plot 3, Facing Northeast




