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Urban Stream Alliance 
 

We are a group of students in the Environmental Studies faculty at the University 

of Victoria. We shared the common goal of restoring and protecting at risk river 

ecosystems. We shared an interest in protecting urban streams as we felt that 

they were the most at risk due to encroaching urbanization. We decided to focus 

on Colquitz River for our first project, specifically Reach 5; in the future we hope 

to restore other rivers in Southern Vancouver Island watersheds that are being 

threatened due to urban proximity. The Colquitz River we felt was a good place to 

start, as it is rare that urban rivers bear salmon and provide viable salmon 

spawning grounds. Salmon used to thrive in the Colquitz River Watershed and 

have recently, due to agricultural increases and urbanization, decreased in 

numbers dramatically.  We feel strongly that implementing and carrying out a 

full scale restoration on the Colquitz River including: invasive species removal, 

planting of native riparian/understory vegetation, reduction of erosion, general 

clean up, education of river visitors/landowners/and park users, and protection 

against contamination will help reestablish a healthy salmon run within this 

urban setting.  

 

 

 



 6 

Carli Charbonneau- Project Director 
 

As project director, Carli 

implemented the idea of restoring 

Colquitz River. She is the main contact 

for general inquiries, interests in 

funding, and questions about how and 

what the Urban Stream Alliance is 

involved in. She is in charge of 

maintaining relations with various 

restoration groups in the area, Saanich 

parks, neighboring schools, and anyone 

interested in helping fund or raise 

awareness for the Colquitz River 

restoration projects.  

 

For the ES Project: Carli was in charge of 

researching and writing the Policy, Goals, Objectives section and the Site Analysis 

section (p.8-18, 44-47). She took the photos throughout the document as well as editing 

and formatted the proposal and Brochure. 

Lindsay Kathrens- Volunteer Coordinator 
 

Lindsay Kathrens,, as volunteer 

coordinator is the main contact, for 

implementing volunteer opportunities 

and organizing workdays and work 

parties. She is in charge of contacting 

volunteers, scheduling dates/times and e-

mailing community members who are 

interested in volunteering with pulling 

invasives, planting native vegetation, 

and/or implementing change. 

 

 

 

For the ES Project: Lindsay was in charge of the 

Implementation and Management Portion 

(p.28-37). She provided the budget and timeline. She assisted in editing the Design 

portion and provided a drawing as n example/guide to planting next to the river.  
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Kaley Lewis- Resource Manager 
 

Kaley will be the main contact 

between suppliers and the Urban 

Stream Alliance. She is in charge of 

making arrangements and purchases of 

native vegetation for planting; 

purchasing gloves, pruners, and various 

other tools that may be needed; and 

acquiring other resources and materials 

that will be needs for replanting, 

moving paths, and making/placing 

signage.  

 

 

 

For the ES project: Kaley was in charge of the 

Design Portion of the Project (20-27). She facilitated the online Google Doc that we 

contributed our work to throughout the project. 

Ryan McConaghy- Monitoring and 

Evaluation Facilitator  
 

 

Ryan is in charge of monitoring and 

evaluating changes and rates of success 

along the way. He will be recording 

changes in habitat, monitoring 

encroachment of invasives, evaluating 

success of native vegetation regrowth, 

and monitoring the fluctuations in 

plants and animals in the area. 

 

 

 

 

For the ES Project: Ryan was in charge of the 

Monitoring and Evaluation Portion of the Project (p38-42); he created the checklist as a 

guide to evaluating the restoration’s successfulness. 
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Policy, Goals, and Objectives: 

 

 

Policy: 
 

To improve functional-at-risk (FAR) sections of the Colquitz River, 

specifically Reach 5, to an ecosystem that is considered to be in a Properly 

Functioning Condition (PFC). 

 

 

Goals: 
 
Implementing the transition from FAR to PFC will include: 

 

 

1. Decreasing riverbank erosion; 

2. Improve growth and condition of riparian vegetation; 

3. Remove and/or limit invasive species; 

4. Decrease or eliminate pedestrian trampling along shore bank vegetated 

areas; 

5. To educate community members and park regulars about the ecosystem, 

its functioning, and salmon habitats/spawning grounds; and to engage 

them in volunteer opportunities throughout restoration project. 
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Objectives: 
 
Goal 1. Decrease Erosion: 

 

 
Objectives: 

1. Increase and promote large woody debris: 
Installing and/or allowing large wood debris to remain within the river 

system, where flooding is not a risk, will help slow fast moving, high 

energy, peak flows. It can also assist in developing meandering and a 

natural floodplain. Thus alleviating erosion along silt and clay 

riverbanks. 

 

 
2. Willow wattling with Red Osier Dogwood (Cornus Stolonifera): 

Placing Dogwood cuttings/stakes in trestle formation along riverbank. 

Allowing them to sprout roots and grow thus stabilizing the riverbank 

protecting it from erosion excessive runoff and peak rainfall. 

  
 3. Floodplain establishment and maintenance: 

Creating floodplain access and promoting wetland areas for natural 

water drainage to reduce erosion, alleviate urban and agricultural 

runoff, and to lessen the detrimental effects of peak flows.  

 
4. Step pools: 

Rock formations and purposeful “pits” designed to slow water in areas 

during peak flow and to alleviate erosion of outer bends of river that 

are most susceptible to erosion. It creates a ripple and pool effect that 

produces shallow rocky areas for spawning beds.  

 

 

Goal 2. Improving Riparian Vegetation: 

 

 
Objectives: 
 1. Plant native riparian vegetation: 
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Acquire, plant, and maintain riparian vegetation along shoreline and 

floodplain. This will help eliminate or slow effluence from entering 

water as well as protect against erosion; provide habitat for wildlife 

(insects, fish, and birds); and mitigate water temperature increases. 

*Attempt to implement before spawning season to allow for spawning beds 

and reassess before smolts hatch so that they have safe/protected places to 

develop. 

 

 
 2. Fences and signage: 

Fence off and put up signage to reduce/eliminate trampling and/or 

disturbances by people and dogs while vegetation is establishing. 

*Attempt to have signs up prior to restoration efforts beginning to allow 

community members to become familiar with changing environment. 

 

 
3. General clean up: 

Remove garbage, large discarded refuse, and attempt to reduced 

toxins i.e. oil spills, urban runoff, dumping that may harm or kill 

wildlife and riparian vegetation. Ideally do this weekly to start and 

then biweekly to maintain; in the long term reassess how often it is 

needed based on community involvement in keeping the site clean.  

 

 

Goal 3. Invasive Species Removal/Management: 

 

 
Objectives: 

 

 
1. Identify priority species: 

Identify which invasives are most predominant and most detrimental 

to ecosystem functionality and remove based on priority; seasonally 

reassess, as certain invasives may be hard to identify in certain 

seasonal conditions. 

 

 
 2. Removal of invasive species in stages: 

Removing invasive species along shoreline, riverbank, and floodplain 

in stages is necessary in order to prevent exposing the soil to the 
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elements, as well as to avoid ecosystem alteration shock. Follow each 

volunteer invasive pull day with a volunteer native planting in a timely 

fashion. 

 

 
 3. Replacing invasive species: 

Replace invasive species with native riparian/shrub vegetation; types 

will be dependent on location. Replacing invasive at a rate that 

protects topsoil from exposure to the wind and rain. 

 

Goal 4.Reduce Trampling: 

 

 
Objectives: 

 
1. Deter pedestrians and dogs from riverbank: 

Increase small thorny bushes or shrubs such as black hawthorn to 

dissuade people and dogs from approaching riverbank, entering water, 

or trampling riparian weeds. 

 

2.Move Pathway: 
Pushing the pathway back a few meters away when plausible from 

riverbank to reduce foot traffic and dog traffic in, and on the edge of, 

river. 

 

 

 
3. Create ecosystem friendly paths: 

If money, equipment, and knowledge allow building viewing point’s -

i.e. wooden piers- so that people could interact, observe, and engage 

with natural spawning beds without interfering with habitat or 

ecosystem functions. *Potential for an interactive urban spawning site 

(like Goldstream national park). 
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Goal 5. Community Engagement/Education 
 
Objectives: 

 
1. Involved landowners: 

Increase education and general knowledge by landowners in the area 

about invasive species, yard waste, and oil heating tanks as harmful 

contributors to the Colquitz ecosystem. 

 

 
2. Involve local schools: 

Increase education at a young age, promote stewardship 

opportunities, and include children and youth artwork in the signage 

in park. 

 

 
3. Host information and awareness days/meetings: 

Possibly a “day in the park” idea where we have interactive games, 

lectures, hands on experience with how to protect spawning habitats 

and freshwater sources and why it is important. Possibly gear certain 

activities towards children, dog walkers, bird watchers, gardeners, etc. 

 

 
4. Volunteer Restoration Day: 

Have bi-weekly or monthly restoration volunteer days to remove 

invasives, move pathways, plant native riparian vegetation, do garbage 

clean ups, replace temporary signs, do monitoring, and raise funding. 

*Replacement of signs is necessary until funding allows for 

permanent signage. 
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Colquitz Site Analysis: 

Introduction: 
 

Urban streams and rivers are rare in city centers especially urban rivers 

with sections of proper functioning conditions (pfc). Rivers help move effluents, 

siltation, and debris out of an ecosystem. They provide nutrients and water 

sources for plants and animals and supply cultural aesthetic values. Rivers 

provide fresh water sources for agricultural and urban uses. They also are home 

to many native plants and animals that thrive in the fresh water systems.  Salmon 

spawn along the rocky, ripple stretches of rivers and the smolts seek protection 

the riparian vegetation, woody debris, and shaded banks until maturity at which 

time they begin migrating to the ocean. Trout feed on the salmon eggs as well as 

utilize shaded banks, woody debris, and riparian vegetation for protection. The 

protection of urban streams and rivers is fundamental as they provide natural 

corridors of green space between ecosystems which may be far and few between 

in highly populated and extensively urbanized areas. 

 

 

Site Location: 
 

The Colquitz 

River is the main 

stream in the Colquitz 

Watershed, which 

covers approximately 

46km2 in the Lower 

Saanich Peninsula area. 

The watershed is in the 

Coastal Douglas-Fir 

moist maritime 

(CDFmm) 

biogeoclimatic zone. 

The river itself is a third 

order stream flowing 

from Elk/Beaver Lake 

for approx. 9.5 km 

before opening into 

* Pink section represents the Colquitz River Watershed – image 
from the CRD. 
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Portage Inlet. The headwaters for Colquitz River begin at Elk/Beaver Lake; these 

lakes are the source of headwaters for Colquitz River. Flowing through the 

District of Saanich Colquitz is entirely surrounded by urbanized area and/or 

agricultural lands. The specific stretch of river that we are hoping to restore is 

Reach 5 (as named by the CRD). Reach 5 is approximately 297m long it runs 

from the Northern Boardwalk Bridge to just above/upstream of the large cement 

platforms (stepping stones); exact location: 48° 27.663’N, 123° 23.692’W. Reach 

5 can be accessed at Interurban rd. and Dumeresq st. across from Colquitz 

Middle School in Saanich, BC.  

 

 

*Yellow line represents Reach 5: A functional at risk (FAR) section of an 

otherwise properly functioning condition (PFC) lower portion of the Colquitz 

River – image from the CRD. 
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Geography: 
 

The Colquitz River Watershed was historically formed through the ebb and flow 

of glacial action. The basin is made up of four different types of bedrock: 

Vancouver Volcanics, Wark gneiss, Colquitz gneiss, and grandiorite (Lucey, 

1982). Along the Colquitz river, geologically, there is a gradual change from 

Cordova sands (near the headwaters –Elk/beaver Lake), to Colwood sands and 

gravels (along the major portion of the river), to marine clays (as the river 

approaches Portage inlet). There are bedrock outcroppings infrequently scattered 

throughout the watershed with more are present in Colquitz River than other 

creeks and streams within the rest of the watershed. 

*Majority of geographical information taken from the CRD Colquitz Assessment 

 

 

Biogeoclimatic Characteristics of the 

CDFmm: 

 

The Colquitz River is a part of the Coastal Douglas-Fir moist maritime 

biogeoclimatic zone. This CDFmm lies within the rain shadow of the Olympic and 

Vancouver Island Mountains. The CDFmm is the mildest climate in Canada with 

warm, dry summers and mild, wet winters. The vegetative growing season within 

the area is, in some areas, yearlong resulting in few limitations to seasonal 

vegetation planting and growth. The vegetation found in this zone include the 

tree canopy of: Douglas-Fir (Pseudotsuga menziesii), Grand-Fir (Abies grandis), 

Western Red Cedar (Thuja plicata), the understory includes: Salal (Gaultheria 

shallo), Oregon Grape (Mahonia aquifolium), Ocean-Spray (Holodiscus discolor), 

Snowberry (Symphoricarpos), and baldhip rose (Rosa Gymnocarpa). Other 

species found in the drier zones, such as our site, include Garry oak (Quercus 

Garryana) and arbutus (Arbutus menziesii).  

 

 

History: 
 

Historically Colquitz River was a thriving fish spawning grounds and 

habitat. Anadromous (migratory) fish relied on this river for safe fresh water 

spawning grounds. In the past the Colquitz was home to Coho salmon 

(oncorhynchus keta), catfish, dolly-varden char (salvelinus-malma), cutthroat 
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trout (salmon-clarki clarki), stickleback (gasterosteus aculeatus), sunfish, and 

chum salmon (oncorhynchus kisutch), brown bullhead (ictalurus nebulsus), and 

prickly sculpin (cottus asper). Historically salmon runs were larger and more 

resilient; as described by an elder local man “you could have walked across their 

backs.” 

 
Indigenous people with a strict burning regime maintained the Garry Oak 

ecosystem within the Colquitz Watershed in the past. 

 
The more recent history of the area is, unfortunately, a compilation of 

agricultural development and massive urbanization. As urbanization and 

agriculture swept the area wetlands and effective flood plains were drained, 

ditched, and/or dredged. The drained wetlands were either converted to 

farmland or urbanized; urbanization included massive removal and depletion of 

native plant species and extensive cement/asphalt covering. Therefore, not only 

was viable flood plains and natural drainage systems (wetlands) removed and 

destroyed but they were replaced with impervious surfaces. The impervious 

surface increase has created drastic changes in flood patterns and thus river flows 

as runoff from roads, agricultural, and various urban run off has be diverted into 

the Colquitz River by way of culverts. 

 

 

 

 

 

Current Conditions: 

 
The Colquitz Watershed has been 

greatly impacted by its urbanized 

surroundings over the last few decades. 

Almost the entire length of river, ranging 

from Elk/Beaver Lake to Portage Inlet, has 

been modified in some way: dredging and 

ditching, flood reduction, added culverts, 

massive increase in impervious surfaces, 

and removal of effective flood plain. These 

modifications have caused excessive 

increase in peak flow energy; effluents 

from agricultural and urban runoff have 
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deteriorated water quality; extensive degradation to native plant species; increase 

and rapid spread of invasive plant species; all of which have negatively impacted 

native aquatic/marine species -including spawning salmon. 

 

 
The removal of floodplain and surrounding wetland and its replacement 

with urban roads, housing, commercial lots, and agricultural lands have 

surmounted in a significant increase in impervious surfaces within the 

watershed. Impervious surface runoff contributes significantly to effluent 

impacting Colquitz’s water quality. This increases water temperature that affects 

native vegetation and native aquatic life that cannot withstand current 

temperature fluctuations. 

 

 

 

Water Temperatures and Salmon Spawning 

Grounds: 

 
Water temperatures throughout the Colquitz watershed range from <5°C 

in the winter to >20°C in the summer (grant et al., 1993). In a study done of 

survival rates of chum salmon (Oncorhynchus Keta) eggs and water 

temperatures, testing temperatures of 4°C, 8°C, and 12°C, it was found that egg 

survival is highest at 8°C and lowest at 12°C (Beacham and Murray). Given that 

Coho and chum both spawn between November and January the river 

temperatures at spawning is relatively safe. 

 

 

Another study done on salmon 3 months after hatching found that the 

preferred temperature, with fewest mortalities, for both chum salmon 

(Oncorhynchus Keta) and Coho salmon (Oncorhynchus kisutch) was between 

11°C and 14°C (Brett). It has also been determined that there is a dangerously 

abrupt loss of numbers, and species, of various salmon and trout in temperatures 

between 18°C and 22°C (p166, Frissell). The danger to the species in Colquitz is 

inflicted in the summer months when both Coho and chum migrate towards the 

ocean in the late spring and early summer (March to July). The temperature 

increases effect fry and young salmon more extremely than that of mature 

salmon. Being that these anadromous migratory fish move towards the ocean in 
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the summer months and the average temperatures of Colquitz reaches 20°C there 

is reason to believe that young salmon are greatly at risk due to temperature 

increases.  

 

 

Erosion and lack of Riparian Vegetation: 

 
 Another contributor to the temperature increases in the Colquitz is the 

lack of riparian vegetation due to both trampling and erosion of silt/clay 

riverbanks. Trampling is extensive on the left bank as a path goes along next to 

the waters edge. The space between the path and the river bank has been mowed 

and maintained thus encouraging people and dogs to get close to the water 

making trampling severe in some areas. The right bank in some areas is a lawn 

that comes flush to the waters edge and is lined with stones and riprap to reduce 

erosion. Both sides of the river can be assumed to at one time have a flood plain 

where this lawn and trampling are currently located. 

 

Riparian vegetation has been pushed back and in places entirely degraded 

due to trampling and due to the successful encroachment of invasive species. 

Invasives identified in our stretch of river include: English Ivy, Himalayan 

Blackberry, Laurel Leaf Daphne, English Holly, and a few other less predominant 

invasive species. There seems to be a few thriving Black Hawthorn trees, Oregon 

Grape (Mahonia aquifolium), Indian Plum (Oemleria cerasiformis), and Sword 

Fern that are attempting to survive amongst the carpet of invasives.  

 

 Invasive species in the area include Laurel Leaf Daphne, English Holly, 

English ivy, and Himalayan Blackberry. Laurel Leaf Daphne should be of first 

and foremost concern when removing specific invasive species as it is a noxious 

weed and can cause harm to both people and dogs. English Holly is second on the 

list of removal priorities as there are few sightings of English Holly in the area 

and there for there is a potential to it from Reach 5. English Ivy has successfully 

spread throughout Reach 5 yet is an easy invasive species for volunteers to 

remove as it requires very few tools, limited knowledge, and does not have 

harmful thorns or toxins. Himalayan blackberry is the most successful and fully 

abundant invasive species in Reach 5; however, Urban Stream Alliance feels that 

its removal could possibly be detrimental to the ecosystem. Many areas of slope 

are held intact and in place strictly because of the Himalayan Blackberry’s 

presence. As well its thorns deter people and dogs from approaching the 

riversedge. Blackberry’s have a cultural value as people pick them and eat  them 
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therefore community members may prefer that Blackberry remains until 

necessary to remove.  Until the three other main invasive species have been 

eradicated or contained and native species have propagated and are successfully 

growing we feel that, in some dense stretches, Himalayan Blackberry can be left 

alone for the time being. Eventually we will attempt to remove it and replace it 

but not until the other sections of the slope and riverbank have been stabilized by 

native vegetation. 

 

Riparian vegetation planting is needed to stabilize the bank and reduce the 

impacts of effluent that is coming off of neighboring properties and roads. 

Riparian vegetation would also help decrease the water temperature and provide 

habitat for salmon smolts and small trout. 

 

 Trampling could be reduced by hindering peoples’ access to the riverbank. 

Planting shrubs with thorns or difficult plants to get through would work as much 

of Reach 5 has a path that cannot be pushed back much further than it already is. 

Trampling is also occurring, as there are large cement stepping stones/slabs that 

allow park visitors and dogs to reach the water’s edge and enter the water. There 

are zero signs requesting that visitors respect and allow the ecosystem space.  
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Design 
 

The Colquitz River Restoration Project as proposed will encompass 

physical alterations to the landscape, habitat enhancement, and community 

awareness through education and community involvement.  

 

Decreasing Erosion 

 
The decreasing erosion management plan utilizes natural design and 

innovative techniques to return Colquitz River to Proper Functioning Conditions 

from Functional at Risk. The erosion management plan introduces naturally 

occurring physical barriers to ensure that peak flows and flooding will have 

minimal impact on soil erosion and movement further downstream. 

 

Increase and promote large woody debris 

 
Currently, due to rapid development surrounding Colquitz River, the system 

lacks a sufficient floodplain structure to accommodate for fluctuating 

hydrological patterns during peak river flows.  As a result, high rates of discharge 

move debris that stabilizes the banks downstream, and cause further erosion of 

the banks. To combat this we will install large woody debris in regions where 

flooding is not a risk in order to slow the flow of water, and hopefully reduce 

energy in the stream. 
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Willow Wattle 

 

In addition to the impacts of development on peak stream 
discharge, there is also an increase in overland discharge caused by 
impervious surfaces surrounding the creeks; this increases overland runoff 
during the rainy season, which causes erosion. To decrease the impacts of 
runoff on bank erosion we will build willow wattles along the stream bank, 
using live stakes of Red Osier Dogwood (Cornus Stolonifera).  The trestle 
formation of the installed willow wattles will allow Dogwood to sprout 
shoots and permanently establish itself in streamside areas, thus further 
assisting in stream bank stabilization with the presence of a strong root 
system.  Riparian vegetation planted behind willow wattles will also aid in 
stabilizing soil and reducing the impact of run-off in the area. 

 

 

Floodplain establishment and maintenance 

 
Currently, soils in the floodplain area of reach 5 are heavily 

compacted.  As a result, runoff is increased due to the soil’s inability to 
facilitate the proper absorption of water.  The establishment of a 
floodplain with the ability to properly absorb runoff from surrounding 
impervious surfaces and support increases in river flow during times of 
peak discharge will be achieved through the increase in riparian vegetation 
cover and the reduction of trampling. 
.  

 

 

Step Pools 

 
Given the high velocity of water during peak flows it may be necessary to 

establish purposeful pits or step pools. Step pools are naturally occurring in a 

functional system where larger rocks and sediments build up causing water to 

bite into the softer sediments behind, creating a small pool like structure. In the 

case of Colquitz River, these pits will be established to mimic a natural system 

and attempt to slow down water during peak flows. In addition it will alleviate 

erosion and sediment flow downstream as once the water is trapped in the pool it 

will lose velocity, preventing to from carrying a high sediment load, causing it to 

drop sediment and create a bedrock deposit. Following each pool is a ripple 

section of bedrock and pebbles that provide excellent spawning grounds for 

salmon. 
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Improving Vegetative Structure: 
 

Invasive species have heavily encroached on the original vegetative 

structure surrounding Colquitz Creek, defeating the ability of native vegetation to 

thrive in the area.  In addition, heavy trampling along the banks has had a severe 

impact on the ability of riparian vegetation to grow.  In order to improve 

vegetative structure in reach 5, we intend to plant native riparian vegetation 

along the river banks, while removing invasive species and planting native 

vegetation in its place.  This process will occur in stages in order to minimize 

disturbance in the area that may result from the manipulation of vegetative 

structure. 

 

 

Plant Native Riparian Vegetation 

 

Due to the lack of riparian vegetation along the banks of Colquitz River in reach 

5, it will be necessary to acquire, plant, and maintain riparian grasses along the 

shore and floodplain. This will aid in soil stability and assist in preventing further 

erosion, while increasing the presence of native species in the area.  The presence 

of riparian vegetation is necessary in order to stabilize water temperatures and 

increase the creek’s suitability as a habitat for salmon species.  In addition, 

riparian vegetation will provide the necessary shelter for salmon smolts until they 

reach the level of maturity that will allow them to migrate back to the ocean. 

 

Fences and Signage 

 
Riparian planting will occur in phases, and will therefore require fencing 

and signage to ensure the success of plant survival. Fencing will prevent people 

and dogs from trampling newly planted riparian grasses. This will be necessary to 

fence planted areas off until native vegetation is healthily growing; at which point 

small thorny shrubbery may deter people from trampling vegetation rather than 

fences. Signage will be placed in advance of fencing in order to ensure public 

awareness and allow people to adapt to the changing environment. Signage will 

continue to be posted in order to explain why certain regions of the creek are 

inaccessible and to inform the public about restoration progress. 
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Invasive Species Removal and Management 
 

 
The Invasive Species Removal and Management plan will require a host of 

volunteers and in depth analysis of plant species and their reproduction 

capabilities. 

 

 

Identify Priority Species 

 
The extensive anthropogenic 

impact on this region has caused a 

wide variety of invasive species to 

encroach and successfully propagate 

within this riparian ecosystem. 

Given the seasonality of species 

evaluations and assessments of 

invasive species and their extent will 

need to be addressed at several 

points throughout the year. 

 

 

Removal of Invasive Species in Stages 

 
Each invasive species requires a specific technique for removal depending 

on their methods of reproduction, seed dispersal, and resistance to removal. 

Once a plan has been drawn up to eliminate each species individually, removal 

will begin. In order to maintain slope stability and prevent topsoil erosion 

invasive removal will be done in stages along Reach 5 of the Colquitz River. Small 

areas will be sectioned off and the specific invasive species targeted will be 

removed and immediately replaced with native vegetation. This gradual removal 

better protects riverbanks and slopes from soil erosion and exposure. It reduces 

the environmental impact or disturbance by implementing small changes in 

patches rather than shocking the ecosystem with a large scale removal. Invasive 

species removal will be done by hand, when applicable, and proper gear and tools 

will be provided; Urban Stream Alliance is committed to gradual change rather 

than creating large scale disturbance with large machinery and/or chemicals.  
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Replacing Invasive Species 

As volunteer groups remove invasive species native species will be 

planted in their place. By immediately introducing native species 

we hope to eliminate extended periods of time where soil is 

exposed so wind, rain, flooding, etc. We also hope that as we move 

in stages previously planted native species will begin to out 

compete invasive species thus propagating and reducing the 

chance of invasive species reappearing. Native species that are 

chosen to replace invasive species will be selected based on their 

presence in the surrounding area and their potential to thrive and 

out compete invasive species. 

*Indian Plum, Red Osier Dogwood, and Black Hawthorne are all 

present in the site and although struggling are managing to live 

amongst and in some areas out compete English Holly, English 

Ivy, Laurel Leaf Daphne, and Himalayan Blackberry.  

 

 

Reducing Trampling 
 

Given the amount of funding, resources, labor, and time necessary to 

replant the banks of the Colquitz River it is essential to ensure that newly 

restored ecological integrity is protected by reducing human impacts and 

disturbance. The planted native vegetation will take quite some time to grow and 

propagate in the area. It is important to fence off and eliminate chances of 

trampling especially during the new growth period when soil compaction will 

greatly impede the species’ ability to grow and stabilize the bank. 

 

 

Deter Pedestrians and Dogs from River Bank 

 

The current position of the pathway along the left side of Colquitz River 

presents opportunities for humans and dogs to trample the native vegetation. To 

ensure the stability of the slope and the health of the riparian ecosystem the 

pathway would ideally be moved at least3 meters from the river bank. Along the 
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majority of Reach 5, moving the path is not an option as the path backs onto a 

steep slope leading to Interurban road. In the case that paths cannot be moved 

our main goal is to encourage pedestrians and their pets to remain on the path at 

all times. Signage will be posted to discourage people from trampling the 

riverbank, riparian vegetation, and increasing soil compaction by staying on the 

path. 

 
Native species will be planted such as Black Hawthorn, and other thorny 

bushes, that will dissuade people from approaching the riverbank creating a 

natural barrier for the ecosystem. This will decrease the soil erosion as well as the 

trampling impacts on riparian systems.  

 

 

Create Ecosystem Friendly Paths 

 
Ecosystem friendly paths are those that are elevated above the ecosystem. 

It will allow people to view and interact with the riparian ecosystem and 

potentially gain access to salmon during spawning without interfering with the 

actual habitat or ecosystem function. This goal is entirely dependent on sufficient 

funding.  

*ideally if funding and labor allowed we would erect paths that are similar to 

those in Goldstream National park 

 

 

Community Engagement and Education 
 

To ensure success with the Colquitz River Restoration it has been 

recognized that community support is essential to mitigate further issues.  To 

accomplish this awareness must be raised among the various stakeholders in the 

surrounding area. Community members will be invited to receive a monthly 

email from our Volunteer Coordinator that will inform them of important dates, 

progress made, involvement opportunities, and important messages. 

Stakeholders, landowners, and various community members may also contact 

our Project Director in for more information and answers to any concerns or 

questions that they may have. 
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Involve Landowners 

 
Since our creek is surrounded by residential area it is necessary to inform 

all stakeholders when performing a restoration according to the BC guide on 

restoration. To do this, brochures will be sent out to landowners within 3km of 

Colquitz River. These brochures will include information on the ecological state 

of Colquitz River currently, plans for restoration and contact information for 

positions. In addition a selection of important dates will be included; these dates 

will also be posted in local papers and on posters placed throughout the local 

community. 

*An example Brochure can be found attached to this document. 

 

Involve Local Schools 

 
The local schools that are within the Colquitz River Watershed will be 

given ample opportunity to participate in the restoration. It will be up to the 

discretion of the schools and teachers to determine their level of involvement, but 

collaboration will be essential to the success. Opportunities for the schools will 

include assisting with garbage pickup, art projects to increase appreciation and 

connection to the environment, and plant walks to introduce children to riparian 

ecosystem. In addition to local elementary and secondary schools, offers will be 

made to involve students from the UVic Faculty of Education and the classes they 

are responsible for teaching during their practicum. 

 

 

Host Information and Awareness Days/Meetings 

 
Some of the information that will be provided to local landowners will 

include important dates for Awareness Days and Meetings. In addition to 

meetings held before, during and after restoration, a day in the park will be held 

before that will include interactive events for children. Our committee will be 

present at this event as well, and available to answer all questions. Volunteer 

signup sheets will be passed around, in addition to a sign up for mailing lists.   

 

 

Volunteer Restoration Days 
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Due to the intensive nature of our restoration plan, significant amounts of 

physical labor will be required for implementation and as a result we will be 

outreaching for local volunteers. Focus will be given to Environmental Studies 

Students from the University of Victoria, as well as through a variety of local 

volunteer programs. Volunteers will be expected to assist in the removal of 

invasive species and planting of native species, as well as assisting in other tasks 

that need to be accomplished throughout the restoration. 

 

 

 

Visual Guide: 

 
Brief sketch or guideline of ideal willow wattle and plant placement in order to 

achieve the most effective reduction of erosion whilst deterring park visitors from 

the waters edge.  

   

*Drawing by Lindsay Kathrens: depicting a simple guide to plant placement. 
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Implementation 

Collaboration & Community Involvement: 

           Gaining Approval & Collaboration 

 

 
Acquiring permission from the appropriate institutions responsible for 

overseeing activity in the Colquitz River, in addition to gaining the support of the 

public, is essential in the initiation of this project.  Approval will be sought from 

the Resource Stewardship Division of the Ministry of Forests, Lands, and Natural 

Resources Operations (Water Act, Section 9). We will be consulting, and working 

with, The District of Saanich Parks prior to, during, and upon the completion the 

restoration of reach 5.  We will aim to align our actions with The District of 

Saanich’s natural areas management guidelines, by focusing our energy on 

ecosystem integrity, the continued access and human use of the area, and 

collaboration with the community (Parks and Natural Areas Management 

Guidelines, p. 5-10).  Organizations participating in restoration initiatives in the 

area will be contacted with a proposal for collaborative involvement in the 

project, including Saanich’s Pulling Together Volunteer Program (Pulling 

Together Volunteer Program, p.1-20) and The Stewardship Centre of BC 

(Stewardship Centre of BC, Resource Centre). 
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        Public Education 
 

Gaining the support of the public for the restoration of reach 5 will involve 

the education of the public, on various fronts, before beginning the project.  It is 

of great importance that local stakeholders, including landowners and park users, 

are informed of the project’s ecological and cultural value, in order to develop a 

sense of stewardship toward the area through the building of community.  This 

will be carried out in a variety of ways.  A brochure will be compiled and 

distributed to all landowners within 1km of the site; this will include a summary 

of the project’s intent, appropriate contact information, and a list of important 

dates.  A sign will be place in the site area, providing the same information for 

any park users interested in the project.  Important dates will include two 

information nights, which will be held before the project begins, and an 

educational walk in through the park, led by our committee.  This will give local 

stakeholders the opportunity to learn more about this restoration initiative, 

address any questions or concerns, and become more involved in the restoration 

process.  All of this information will also be accessible on our committee’s project 

webpage, on posters placed throughout the community and within a 5km radius 

of the site, and in local newspapers. 

 

 

        Volunteer Opportunities 
 

The work force involved in carrying out the restoration of reach 5 will be 

entirely volunteer-based.  This will encourage the involvement of local 

landowners and other participants in and around the District of Saanich, and 

ensure that project goals are met while community connections are developed. 

 Community involvement is essential in developing long-term stewardship in a 

restored area.  Local stakeholders will be informed of volunteer opportunities in 

the same way that they are informed of the project: through brochures, signs, and 

information nights.  Other members of the public will be recruited through 

Saanich’s Pulling Together Volunteer Program.  Students attending the 

University of Victoria will be contacted with volunteer opportunities, with special 

attention paid to those students in the Faculty of Environmental Studies.  All 

volunteers will be given the opportunity to attend ‘Volunteer Work Days’, during 

which pulling, planting, and cleanup will take place.  Attendance at each 

volunteer day is not mandatory, and several dates will be made available to 

accommodate for the varied schedules of volunteers.  Workdays will involve the 

proper education and training of volunteers, in order to ensure that expectations 
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are made clear and goals are reached in the proper manner.  In addition, 

volunteers will be informed of the safety concerns that may arise in the 

restoration process in order to prevent any potential safety hazards from posing a 

great risk to laborers. 

 

 

 

 

        Involving Local Schools 

 
Several schools are located near the Colquitz River, and will be contacted 

through the Greater Victoria School District regarding possible involvement in 

the restoration of reach 5.  This is an important aspect of the restoration process, 

as it encourages long-term stewardship among young members of the community 

through education and direct involvement.  Possible activities may include a 

guided walk through the park, during which students are educated on stream 

functions and the ecological importance of the area.  Students may also 

participate in cleanup around the site.  Art projects may also be incorporated into 

this process.  

In addition, we will propose this project to the University of Victoria Faculty of 

Education, giving university students the opportunity to incorporate 

environmental education in their experiential studies or practicums. 

 

 

 

 

Project Timing & Schedule: 
 

 

When implementing the restoration of reach 5, it is essential that actions 

take place at the ideal time of year and within a logical time frame.  Two months 

will be required to gain approval for the project, notify stakeholders, gain the 

support of the public, and begin recruiting volunteers.  Building willow wattles 

will require live cuttings to be taken from Red Osier Dogwood found in the 

surrounding area.  The ideal time during which to take cuttings is the late winter 

and early spring months, while the plant remains dormant.  Cuttings may then be 

planted immediately, within 48 hours of being cut, if soaked for at least 24 hours 

prior to cutting (Approved Work Practices for Managing Riparian Vegetation, 

p.23) , or may be stored for a period of time if frozen (Streamkeepers Handbook, 
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p.10-12).   Any native vegetation being planted in the area will need to be planted 

prior to its blooming period; this varies among different species, meaning that 

planting days will need to be scheduled around the appropriate times for each 

plant.  Indian Plum has an early blooming period during the month of March. 

 Other species, such as Black Hawthorn can be planted later in the season, before 

their blooming period in the month of May (Gardening With Native Plants, p.3). 

 Riparian grasses that will be planted through ground seeding should be planted 

in the early spring, or in the late summer months before average air temperatures 

begin to drop (Approved Work Practices for Managing Riparian Vegetation, 

p.27). 

 

Invasive English Holly and Ivy may be pulled at any time of year, and can 

be removed intermittently during scheduled work parties throughout the year. 

 Himalayan Blackberry should be removed early in the spring, before the plants 

begin to produce berries.  Invasive Daphne should be pulled during the summer 

months (Controlling invasive plants on your property, p. 4-13).  

 

The addition of woody debris can take place at any time of year. The 

installation of step-pools should, ideally, take place while water levels in the 

stream are at their lowest.  Fencing will be installed in the site as each new area is 

worked on.  It is of great importance that fencing is placed around areas in which 

riparian grasses have been planted immediately after seeds have been dispersed, 

in order to prevent the compaction of the ground that may result from trampling 

(Approved Work Practices for Managing Riparian Vegetation, p.27). 

 

 

        Timeline 
 
Winter months (December-January) 

 

Weeks 1-4:   Apply to the Resource Stewardship Division of the Ministry of 

Forests, Lands, and Natural Resources Operations for approval. 

                    Distribute brochures, place posters around the community, post in 

local newspapers, and establish online webpage. 

 

Weeks 5-8:   Information nights will occur. 

                   Native vegetation that requires ordering from a local nursery will be 

ordered. 

 

Late Winter (February) 
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Weeks 9-10: Recruit volunteers. 

 

Weeks 11-12:  Begin gathering cuttings from nearby vegetation for the installation 

of willow wattles, as well as cuttings from other nearby vegetation 

for storage.  Two volunteer work parties, requiring 4 or 5 

volunteers, will be held in order to do this, during which garbage 

cleanup will also occur. 

         Put up temporary (laminated paper) signs in the area. 

 

Early Spring (March) 

 

Weeks 13-16:  Hold weekly volunteer work parties.  Begin establishing cuttings 

and building willow wattles.  Pull certain stands of Himalayan 

Blackberry, and any English Ivy or English Holly present in the 

chosen work area.  Plant riparian grasses behind willow wattles and 

Indian Plum (Oemleria cerasiformis) in areas in which large stands 

of invasive species have been pulled.  Begin bringing in woody 

debris in designated areas.  Clean up garbage in the area.  Fence the 

areas that have been newly planted.  Approximately 10 volunteers 

will be required. 

 

Spring Months (April-May) 

 

Weeks 17-20:  Hold bi-weekly volunteer work parties.  Continue pulling invasive 

species (Himalayan Blackberry, in designated areas, as well as 

English Ivy and English Holly).  Continue planting riparian grasses. 

 Begin planting Black Hawthorn in designated areas, as well as 

aquatic plants near heavily armored areas of the stream bank. 

Fence the areas that have been newly planted.  Approximately 10 

volunteers will be required.  

 

Weeks 21-24: Hold an information night and a Day in the Park. 

                    Hold bi-weekly work parties; continue to pull invasive species and 

plant native riparian vegetation.  Approximately 10 volunteers will 

be required. 

 

Summer Months (June-August) 
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Weeks 25-28:  Hold bi-weekly work parties; begin pulling invasive Daphne in the 

area, bring in woody debris, and begin building step pools. 

Approximately 10 volunteers will be required. 

 

Weeks 29-32:  Hold bi-weekly work parties; continue pulling invasive Daphne in 

the area, and continue building step pools.  Approximately 10 

volunteers will be required. 

 

Weeks 33-36:  Hold one work party, during which a final general cleanup will 

occur, the last of the invasive species will be pulled, and step pools 

will be finished. 

                    Conduct a thorough assessment of the area. 

 Host a final information night following the project’s completion. 

 

Year 1, following completion of restoration. 

 

Conduct monthly assessments of the site area, in order to monitor 

progress and determine any further action that should be taken in the 

area. 

 

Years 2-5, following completion of restoration. 

 

Conduct bi-monthly assessments of the site area, in order to monitor 

progress and determine any further action that should be taken in the 

area. 

 

*Reference used for timeline building: Streamkeepers Handbook, Module 7. 

 

 

Resources & Costs: 
 

A variety of resources will need to be accessed in order to carry out this 

project.  Public education and the contact of local stakeholders and volunteers 

will require extensive communication.  This will require the production of an 

informational brochure, and signage in the site area, with which printing costs 

will be associated.  Costs associated with information nights will include the cost 

of space rental in a chosen venue as well as equipment associated with the 

presentation of information, and the provision of refreshments and food.      
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Materials needed for the building of willow wattles, installation of step pools, the 

building up of woody debris, and the planting of riparian vegetation will 

primarily be found on the site.  Cuttings will be taken from Red Osier Dogwood 

(Cornus stolonifera), which can be found growing naturally in the adjacent 

reaches 6 and 7, and planted along the banks in order to obtain the required 

material for the building of willow wattles along the stream banks.  Woody debris 

will also be collected from various areas on the site, to be placed in the water. 

 Additional riparian vegetation that will be planted in the area will include Indian 

Plum and Black Hawthorn. It is most desirable to obtain riparian vegetation from 

the surrounding area, as it is most likely adapted to local conditions and, 

therefore, better equipped for survival in the site area.  In addition, as British 

Columbia’s Approved Work Practices for Managing Riparian Vegetation states, 

live cuttings collected from the surrounding local area will “enhance conditions 

for natural invasion and the establishment of other plants from the surrounding 

vegetative community”  (Approved Work Practices for Managing Riparian 

Vegetation, p.23-25).  No more than 5% of each native plant from which cuttings 

will be taken will be harvested (Streamkeepers Handbook, Module 7).  Riparian 

grasses may be obtained from a local nursery, or in the form of a seed mix of 

various grasses.  Following the eradication of Daphne in select areas, Oregon 

Grape should be planted; this will be obtained from a local nursery in the form of 

seeds or small plants. A recommended mix for ground seeding in riparian zones 

of coastal British Columbia is the Richardson Coastal Reclamation Mix, which 

includes Creeping Red Fescue (Festuca rubra), Orchardgrass (Dactylis 

glomerata), Perennial Ryegrass (Lolium perenne), Italian Ryegrass (Lolium 

multiflorum), Aliske Clover (Trifolium hybridum), White Clover (Trifolium 

repens), and Browntop (Agrostis capillaris) (Approved Work Practices for 

Managing Riparian Vegetation, p.26).  Other coastal revegetation seed mixes may 

be used.  Bins and bags will be required for garbage cleanup.  Temporary fencing 

will also need to be obtained to keep the public away from stream banks. 

         

Costs associated with the labour involved in the process of carrying out the 

restoration of reach 5 will include tools—shovels, trowels, clippers, loppers, and 

hammers—and the proper protective attire required for all volunteers, such as 

rubber pants, or waders, with which to work in the water and gloves.  These can 

either be purchased or rented.  Refreshments and food will be provided during 

work parties will also need to be purchased.  First aid kits will be purchased and 

provided during work parties. 

 

The disposal of invasive species will require tarps in order to prevent the 

dispersal of seeds and ensure that remnant of invasive plants are not left behind. 
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 Organic waste will be disposed of through the Saanich Garden Waste Disposal 

site at the Public Works Yard (Controlling invasive plants on your property, p.14) 

         

The need for future maintenance must be taken into account when 

determining the potential cost for this project.  Future monitoring may show that 

additional riparian vegetation needs to be planted in the area or more willow 

wattles must be installed.  An additional 10% of our original budget total will be 

added in order to account for this possibility. 

         
Funding for this initiative will be sought from a variety of sources, 

including Environment Canada’s EcoAction Community Funding Program 

(EcoAction Funding Program, Environment Canada), and the Stewardship 

Centre for British Columbia (Stewardship Centre for British Columbia), both of 

which support community stewardship initiatives and projects that aim to 

promote ecological integrity.  In addition, various levels of government will be 

contacted in order to access the necessary funding, including the District of 

Saanich Parks, and the BC Ministry of Forests, Lands, and Natural Resources. 

         
Obtaining the required supplies for the project will fall under the 

responsibility of Resource Manager. 

Budget Breakdown 
 

 

Purpose Item(s) Price per 

unit 

Quanti

ty 

Total 

Communica

tion & 

Public 

Education 

Brochures & Posters 

(printing costs) 
$0.39/page 1500 $585 

Information Nights 

(Venue rental, 

equipment, refreshments 

& food) 

$75/Informatio

n night 
4 $300 

Signs 
Average 

$20/Sign 
3 $60 

Tools & 

Equipment 

Gloves, shovels, rakes, 

buckets, tarps, waders, 

etc. 

N/A N/A $680 

Riparian 

Grasses 

Coastal revegetation seed 

mix, 80kg/ha required 
$10/500g 2.4kg $50 

Volunteer Refreshments, food $20/Work day 14 Work $280 
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Resources days 

Disposal Disposal costs & 

Transportation 
$20/load Approx. 7 $140 

Extra 

expenses 

An additional 10% of the 

previous total 
N/A N/A $209 

Total $2304 

Future 

Manageme

nt  

An additional 10% of the 

previous total 
N/A N/A 230 

 

 

 

 

Management: 

 
Why Monitor: 
 

The progress of the Colquitz River restoration will be documented and 

monitored throughout the restoration process, in order to determine whether 

changes must be made to the project design during implementation.  The site will 

continue to be monitored after the project’s completion, which will determine the 

project’s success based on a variety of measurable factors.  If these measurements 

are not at their desired level, further action may be taken in the future.  A system 

of adaptive management will be taken on in this way, allowing for future changes 

and adaptations to be made.  This will ensure that project goals are met and 

maintained over time (BC Ecological Restoration Guidelines, p.78). 

 

Reassessing Implementation: 
 

Any riparian species that do not survive well after planting may need re-

planting, or different species may need to be brought into the area in order to 

replace any species that fail to thrive in the area.  If wattles along the bank grow 

to be too large, they may require pruning or replacement.  In the event that the 

percentage cover of invasive vegetative species persists or increases, these plants 

will need to be pulled and native species planted again until the presence of 

invasive species begins to show a downward trend in its percent coverage in the 

area.  The monitoring of trampling in the area will indicate whether additional 
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fencing and signage is required, or whether species may be planted that might 

reduce human access to the water’s edge.  Water levels and hydrological patterns 

will indicate the success of and/or future need for the addition of woody debris. 

 The photographic monitoring of step pool structure will indicate whether they 

are able to remain stable over time, and measures of hydrological patterns after 

the introduction of step pools will indicate whether they are properly performing 

the function they are built to serve.  The instability of constructed step pool 

structures will lead to the further manipulation of the step pools until they 

perform their intended function properly and remain in a constantly functioning 

condition. 
 

After determining any changes that need to be made to the site area, or 

additional work that needs to be done in the site, previous volunteers will be 

contacted by the Volunteer Coordinator.  Varying numbers of volunteers will be 

recruited, depending on the amount of labour required to meet management 

goals.  Any volunteer workdays that may be required in this case will be organized 

and overseen by our committee.  Members of the committee will carry out 

smaller jobs, requiring no volunteers. 

 

Urban Ecosystems are in constant flux: 
 

Monitoring will determine any issues that need to be resolved in the site 

after the project’s completion.  When these issues have been addressed and dealt 

with, further monitoring will be required; this may be followed by additional 

management practices.  This cycle will continue until project goals have been 

reached and a stable state of heightened ecological integrity has been achieved. 

Urban ecosystems are incessantly impacted by urban and agricultural runoff, 

development, human interaction, contamination, and alteration. Restoration of 

an urban ecosystem, like Colquitz River, will need to be managed continually 

after the initial restoration as these ecosystems are subjected to many stressors 

and disturbances that may affect the rehabilitation of vegetation. 

 
 
 
 

Monitoring and Evaluation  
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Evaluation and documentation: 
 

Documenting information, observations, outcomes, and issues 

throughout the restoration project will provide reference material and 

information when attempting further restorations along the Colquitz 

River in the future. By making note of challenges and solutions mistakes 

can be reduced or eliminated in the future. More efficient practices and 

more informed project momentum can be achieved through the review 

of previous projects.  

 

Have we Succeeded: 
 

The monitoring and evaluation of the Colquitz River Reach 5 is required in 

order to verify the success of the goals and objectives implemented. These goals 

include decreasing erosion, removing invasive species, reducing trampling, 

improving riparian vegetation, and educating the community. Monitoring should 

be done frequently not only to determine successes, but to also identify 

disturbances or obstacles which may prevent the desired outcomes, as well as 

new problems which may have resulted from the restoration process. 

 

Who Will Monitor: 
 

The majority of the monitoring and evaluation will be done by Urban 

Stream Alliance, headed by our Monitoring and Evaluation Facilitator. If the four 

founding members of the Urban Stream Alliance are for some reason unable to 

continue their work on Colquitz River the Environmental Studies Faculty of Uvic 

will be approached. Students from ES would hopefully continue monitoring, 

planning, and implementing restoration projects on the Colquitz River. 

 

 

 

 

 

Methods of Monitoring/Evaluating:  
 

In order to properly monitor and evaluate this site, pictures, 

measurements, and percentages of the entire site must be taken before any goals 

or objectives are implemented, this information will be used as a reference to 
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compare to new information to verify changes, successes, and failures of the 

project.  After implementation the frequency of data recorded should be monthly 

for the first year, followed by bi-monthly for years 2-5. However, exceptions 

should be made after heavy rainfall or other dramatic events.  

 

Photographic Measures: 
 

Photographs and measurements should be taken from the same position 

and taken of the same spot every time in order to ensure credibility. Other 

monitoring and evaluation tasks include measuring slope, depth of soil, percent 

of plant cover, and educating the community. Photographs will be a main source 

of reference because in order to identify if the site is being restored the current 

photographs will need to be compared to photographs taken prior to the 

implementation process. These photographs will also be helpful for future 

restoration projects.  

 

 

Erosion Evaluation: 

 
 Measure soil depth and slope gradient provide a good reference and 
determinant of erosion. One of the main goals of our restoration is to reduce 
erosion and to lessen the soil compaction along Colquitz River. To measure the 
depth of the soil, one should determine a specific area and mark it with tape or 
string in order to ensure the measuring is done from the same spot every month. 
The Evaluation Facilitator will record the soil depth in centimeters, month to 
month. The results should indicate whether progress has been made in halting 
erosion or if it has continued/worsened. If soil depth remains constant then 
trampling and erosion can be assumed to have been reduced; however, if the 
measurements vary month to month and are increasingly lower the it can be 
concluded that erosion and/or trampling have not been reduced significantly or 
at all. If this is the case some component of the restoration project is not 
functioning properly and needs to be readdressed.  
Similar measurement and marking techniques will be used in measuring the 
slope of the river banks. Marking of specific section and consistently measuring 
at the same point is fundamental. The marked area should be a significant 
portion in order to measure the top and bottom of the riverbank/floodplain. If 
slope measurements vary then goals and objectives are not being met. Yet if they 
stay constant it can be assumed that slip and slide action and basic erosion is 
being reduced or halted.  
A third way to determine if erosion has decreased or has remained an issue will 
be to record and monitor the movement of the antive vegetation that is planted. If 
the plants migrate towards the water then it may be deduced that slip and slide 



 40 

action is occurring on the banks and the plants, along with the soil that they are 
planted in, is eroding towards the water.  
 
 
 
 

Evaluating Riparian Vegetation: 
 

During the teams monitoring of the success of replanting riparian 

vegetation, the team should also monitor the invasive species on the site. The 

invasive species on this site include Himalayan Blackberry and English Ivy. 

Removal of these invasive species occurs frequently after the initial 

implementation due to the fact that invasive species almost always reappear; 

however, monitoring is still important. Comparing photographs from before the 

first pull of invasive plants, with month-to-month photographs should reveal the 

success or failures of the removal of the English Ivy and Himalayan Blackberry. 

Recording the percentage of area covered by the invasive plants can also be done 

each time and will help determine the success of removal. The measuring of plant 

cover will be done using photographs and plots; plots will be mapped and 

photographs examined to determine changes in plant cover in the area. This 

monitoring should determine the success of the removal of invasive species and 

the improvement of riparian vegetation. 

 
 

Monitoring Steps: 
 

1. The first thing the team should investigate when monitoring this 

restoration project would be to ensure that fences, signs, and willow 

wattles are all still present and functioning on the site and have not 

been damaged. The fencing needs to be present to prevent the 

community from trampling the riverbank.  

2. Evaluate the growth of riparian vegetation on the shoreline of the 

creek. Pictures of the plants will be taken to see if problems had 

occurred or if the plants are growing successfully and decreasing 

erosion. If native plants have increased in abundance and are in the 

relative same position than the restoration is working successfully. 

Problems that could possibly affect the riparian vegetation, planted by 

our team, include: movement towards the creek due to erosion, 

invasive species encroaching on and out competing native species, and 

lack of growth. This may require Urban Stream Alliance would have to 

reassess and possibly redo this component of the restoration project. 
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Education as a Means of Future Improvement: 

 
Educating the community through signage, announcements, 

meetings, and brochures before, during, and after the restoration is 

important in creating a community that is involved in and caring for 

ecological integrity.  

Signs will inform park users of the restoration that is in progress; 

they will relay information about staying on paths, reducing trampling, 

keeping pets on leashes, and removing garbage that they bring into the 

park. Signs may also explain to park visitors the reasoning behind 

specific areas being fenced off or surrounded by thorny bushes as to 

keep people and pets out.  

Volunteer work days will continue after the initial restoration, less 

frequently as the ecosystem becomes more stable, in order to keep 

invasive species at bay, remove garbage, repair signs/fences, and to 

assist in replanting native vegetation and willow wattles that may have 

been damaged. 
Information meetings will transpire as well to educate landowners and 

park users of their role in protecting the up and coming ecosystem. The 

involvement of schools will continue, which will educate the youth of the 

community of the issues with the environment and ecological restoration and 

help to instill a sense of appreciation and pride in neighboring ecosystems 

hopefully motivating young people to get involved in the protection of the 

environment. 
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Checklist 
*This checklist can be used for monthly monitoring, however information will 

need to be recorded separately. 

 

Goal Protocol Completion 

Decrease Erosion ·   Ensure willow wattles 

are present and 

functioning 

· Ensure signs and 

fences are present and 

functioning 

· Record depth of soil 

(cm) from set points on 

site 

· Record slope of soil 

from set points on site 

(protractor) 

· Check riparian 

vegetation movement 

on riverbank 

· Promote woody debris 

in the site 

 

Remove Laurel Leaf Daphne, English 

Holly, English Ivy and (where and when 

deemed appropriate) Himalayan 

Blackberry 

· Take photographs 

from photopoints 

· Record percent of area 

covered using plot 

method 

· Remove reappearing 

invasive plants 

 

Improve Riparian Vegetation ·Take photographs from 

photopoints 

·Record percent of area 

covered using plot 

method 

· Ensure plants are 

receiving nutrients, 

water, etc. 
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Reduce Trampling · Ensure signs and 

fences are present and 

functioning 

 

Educate Community · Ensure signs and 

fences are present and 

functioning 
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Conclusion: 
 

 Urban Stream Alliance has the ultimate goal of extending restoration 

projects beyond Reach 5 to encompass the entirety of Colquitz River: from the 

head waters, at Elk/Beaver Lake, to the river mouth, at Portage Inlet. We want to 

enable this urban stream and ecosystem to thrive and function efficiently and 

with ecological integrity throughout. We have been in correspondence with the 

Gorge Waterway Initiative, Pulling Together – Saanich Parks, and Saanich 

Peninsula Streams Society in order to attain information and encouragement. 

Beyond the ES 341 required assignment, we will be sending this proposal, upon 

receiving feedback, to Ian Bruce with Saanich Peninsula Stream Society as he has 

shown interest and has offered to help us implement this restoration. In the 

future, hopefully sooner than later, once approved for this restoration project we 

will be extending an invite to Environmental Studies students at UVIC to help 

pull invasive vegetation, plant native species, involve community members, and 

help with various other restoration tasks as outlined in this proposal. We valued 

the opportunity to learn how to create a proposal and hope to put our hard work 

to work in the future. 
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References: 
 
 References are cited within this proposal when they were used as direct sources. 

For the majority of this proposal references were used as guidelines, information, 

inspiration, and comparison. All information referred to throughout this project is cited 

below; however, most information gathered from these sources was drastically modified 

when viewed in context of our restoration cite and project. 

 

 
Approved Work Practices for Managing Riparian Vegetation, BC Hydro: 
Information regarding the proper practices to be carried out when planting and 
managing riparian vegetation.    
http://transmission.bchydro.com/nr/rdonlyres/6a311729-c84f-4103-8730 
05e90e189051/0/031121_%20awprv.pdf 
 

BC Government Restoration Guidelines: Information on where to get approvals 
and how to plan a restoration in BC. 
http://www.env.gov.bc.ca/fia/documents/TERP_eco_rest_guidelines/documents/Rest
orationGuidelines.pdf 
 
 
Controlling invasive plants on your property, Saanich Planning 
Environmental Services: A guide to invasive species found in the District of Saanich, 
how to remove them, and when.  Also provides information on disposal of invasive 
species after pulling, and potential safety hazards to take into account.   
http://www.saanich.ca/living/natural/pdf/Invasive_brochure_08_web.pdf 
 
 
CRD Colquitz River Watershed Assessment: Provided geographical, hydrological, 
and historical information. Provided data on vegetation, recommended restoration 
projects, divided river into reaches, and gave assessments of each reach and their specific 
needs. Maps were taken from this assessment. 
http://www.crd.bc.ca/watersheds/publications/documents/ColquitzPFCassessmentFIN
AL090721clb.pdf 
 
 
EcoAction Funding Program, Environment Canada:  Information on acquiring 
grants. Retrieved from: http://www.ec.gc.ca/ecoaction/ 
 
 
Gardening With Native Plants, Habitat Acquisition Trust: Provides information on 
native plants, what plants they grow well with, and when to plant them. 
 http://www.crd.bc.ca/watersheds/protection/howtohelp/documents/HAT_Garden_Br
ochure_web.pdf 
 
 
GIS Saanich Mapping tool: Provided images and maps or land/geographical 
formations and areas as well as provided visual references. Non of which are used in 
proposal.  

http://www.env.gov.bc.ca/fia/documents/TERP_eco_rest_guidelines/documents/RestorationGuidelines.pdf
http://www.env.gov.bc.ca/fia/documents/TERP_eco_rest_guidelines/documents/RestorationGuidelines.pdf
http://www.saanich.ca/living/natural/pdf/Invasive_brochure_08_web.pdf
http://www.crd.bc.ca/watersheds/publications/documents/ColquitzPFCassessmentFINAL090721clb.pdf
http://www.crd.bc.ca/watersheds/publications/documents/ColquitzPFCassessmentFINAL090721clb.pdf
http://www.ec.gc.ca/ecoaction/
http://www.crd.bc.ca/watersheds/protection/howtohelp/documents/HAT_Garden_Brochure_web.pdf
http://www.crd.bc.ca/watersheds/protection/howtohelp/documents/HAT_Garden_Brochure_web.pdf
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http://www.saanich.ca/gis5.2/imf.jsp?site=saanich_axl 
 
 
Habitat Acquisition Trust - Colquitz River Enhancement Project: Provided 
information on land owner education, projects that have been successful in the region, 
and various areas of restoration that are believed to be important. 
http://www.hat.bc.ca/attachments/2005%20HAT%20GNC%20final%20report.pdf 
 
 
IUCN Ecological Restoration for Protected Areas - Principles, Guidelines, 
and Best Practices: Used as general guide and how-to information when planning our 
approach to the project 
http://data.iucn.org/dbtw-wpd/edocs/PAG-018.pdf 
 
 
Minnesota department of Natural Resources: Used as a restoration reference in 
terms of willow wattles. Provided information and images of willow wattles and how they 
work. 
http://www.dnr.state.mn.us/restoreyourshore/st/wattles.html 
 
 
Parks and Natural Areas Management Guidelines, District Of Saanich: Used 
to determine the standards to which natural areas must be managed when working with 
the District of Saanich Parks. 
http://www.saanich.ca/parkrec/parks/info/pdf/MicrosoftWord-
NaturalAreasGuidelinesCoryFinalVersionJune2011.pdf 
 
 
Photos: All photos of Colquitz River Reach 5, our restoration site, were taken by Carli 

Charbonneau. 

 
Pulling Together Volunteer Program, District of Saanich: Information 
regarding volunteer recruitment and involvement through the District of Saanich’s 
program. 
http://www.saanich.ca/living/environment/pdf/volunteer/PullingTogetherVolunteerPr
ogramManual.pdf 
 
 
River Evaluation: Information on what makes a river functional and how to determine 
if restoration is successful. 
http://link.springer.com/article/10.1007%2FBF02471999?LI=true#page-1 
 
 
Salmon Stock Counts (recent): Provided information on salmon counts and the 
escapement program on Colquitz River 
http://victoriavision.blogspot.ca/2012/12/fish-counts-in-colquitz-river-for-2012.html 
 
 
Stewardship Centre for British Columbia: Used for a variety of resources, 
including the streamkeepers handbook, best practice guidelines, and other documents 
regarding restoration practice. 

http://www.saanich.ca/gis5.2/imf.jsp?site=saanich_axl
http://www.hat.bc.ca/attachments/2005%20HAT%20GNC%20final%20report.pdf
http://data.iucn.org/dbtw-wpd/edocs/PAG-018.pdf
http://www.dnr.state.mn.us/restoreyourshore/st/wattles.html
http://www.saanich.ca/parkrec/parks/info/pdf/MicrosoftWord-NaturalAreasGuidelinesCoryFinalVersionJune2011.pdf
http://www.saanich.ca/parkrec/parks/info/pdf/MicrosoftWord-NaturalAreasGuidelinesCoryFinalVersionJune2011.pdf
http://www.saanich.ca/living/environment/pdf/volunteer/PullingTogetherVolunteerProgramManual.pdf
http://www.saanich.ca/living/environment/pdf/volunteer/PullingTogetherVolunteerProgramManual.pdf
http://link.springer.com/article/10.1007%2FBF02471999?LI=true#page-1
http://victoriavision.blogspot.ca/2012/12/fish-counts-in-colquitz-river-for-2012.html
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http://www.stewardshipcentrebc.ca/ 
 
 
Streamkeepers Handbook, The Stewardship Centre for British Columbia: A 
guide to planting, project timing, cutting native species and planting cuttings, etc. 
 Retrieved from: 
http://stewardshipcentrebc.ca/PDF_docs/StewardshipSeries/StreamkeepersHandbook
andModules.pdf 
 

 
Temperature, Egg Size, and Development of Embryo and Alevins of Five 
Species of Pacific Salmon: A Comparative Analysis: Gave information on salmon 
and their tolerance to temperature fluctuations within a fresh water ecosystem. 

 Terry D. Beacham, Clyde B. Murray. “Temperature, Egg Size, and Development 
of Embryo and Alevins of Five Species of Pacific Salmon: A Comparative Analysis.” 
Canadian Journal of Fisheries and Aquatic Science. Vol. 119, Iss. 6, 1990. 

 

 Temperature Tolerance in Young Pacific Salmon, Genus Oncorhynchus: 
Provided extensive information on optimum temperatures for various salm,on and their 
abilities to survive in specific water temperatures. 

 J.R. Brett. “Temperature Tolerance of Young Pacific Salmon, Genus 
Oncorhynchus.” Pacific Biological Statio, and Department of Zoology, University of 
Toronto. 1951. 263-323. 

 
Water Act, Section 9, The Ministry of Forests, Lands, and Natural Resource 
Operations: Used to gather information on getting approval for a stream restoration. 
http://www.env.gov.bc.ca/wsd/water_rights/licence_application/section9/index.html    
 

 

 

http://www.stewardshipcentrebc.ca/
http://stewardshipcentrebc.ca/PDF_docs/StewardshipSeries/StreamkeepersHandbookandModules.pdf
http://stewardshipcentrebc.ca/PDF_docs/StewardshipSeries/StreamkeepersHandbookandModules.pdf
http://www.env.gov.bc.ca/wsd/water_rights/licence_application/section9/index.html

