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1. Introduction  
 

Problem Statement: Mystic Vale is an 11.6 acres forested ravine adjacent to the University 

of Victoria campus. The ravine houses various mammals, vegetation types and includes the 

headwaters of Hobbs Creek. In large rain events, the ravine is inundated with stormwater as 

several culverts drain into the vale. The majority of the rainwater results from the lack of 

permeable surfaces at the nearby university campus. The influx of rain water produces 

creek bank erosion and introduces harmful chemicals into the ecosystem as rainwater 

runoff. In order to prevent further degradation, it is recommended that rain gardens are 

introduced to areas around the vale to aid in rain water absorption and filtration.  

 

Purpose: The purpose of a rain garden is to prevent excess storm water runoff from 

inundating water bodies and to filter pollutants from stormwater runoff. The gardens absorb 

excess water runoff from non-permeable surfaces, while the plants within said gardens 

break down pollutants. Native plant species are used because little monitoring of them is 

required as they are able to survive in the present climatic conditions. Dietz and Clausen 

published “A Field Evaluation of Rain Garden Flow and Pollutant Treatment” in the journal 

Water, Air and Soil Pollution to examine the efficacy of storm water retention and pollutant 

dilution. They came to the conclusion that various types of rain gardens are effective in 

absorbing excess water flows; however the flora and soil filtration can be ineffective in 

complete removal of pollutants. Therefore, rain gardens are most effective at sites where 

there are chemical introductions below the filtration thresholds of the plant and soil types.   

 

2. Site Analysis 

2.1 History 

 

The area’s First Nations history dates back 1900 years (Keddie, 1993). The Hobbs 

Creek watershed lies within the traditional territory of the Songhees people. Mystic Vale, 

which is comprised of Hobbs Creek and the surrounding old growth forest, was a sacred 

place to local indigenous people. Medicinal herbs were gathered in the vale, and there are a 



number of rituals and stories associated with the vale, in particular regarding a spring that 

originated there. This spring had medicinal properties and the water could help a childless 

woman become fertile. Ceremonies for young couples and girls passing into womanhood 

were also held there (Turner, 2000). One story tells how young men and women would see 

the reflection of the person who loves them if they looked into the pool on a full moon 

(Keddie, 1993). On April 30, 1850, Songhees Treaty Number Six was signed between the 

Chekonein peoples and the Colony of Vancouver, handing over control of their lands, 

including where UVic is now situated, to the Colony (Source). By this time, most of the 

Songhees in the area had moved to the Inner Harbour.  

 

In the nineteenth- and twentieth-centuries, European settlers established farms in 

the area, and part of Mystic Vale fell within the northern bounds of the Hudson Bay 

Company’s Uplands Farm. Local children played in nearby forested lands, including Hobbs 

Creek ravine. In the twentieth-century, development altered the area significantly, disrupting 

and changing the flow of the creek (Source). During World War II, the future campus of 

UVic was used as a military camp. In 1959, the University Development Board of Victoria 

College bought the land that comprises UVic today from HBC and the Federal Government. 

During these developments in the last century, the area’s forests were removed and 

replaced with impervious surfaces and lawns. Channels and storm drains were designed to 

direct water away from campus and into nearby streams, including Hobbs Creek, resulting 

in an increase in the magnitude and frequency of peak flows in these streams (RCL 

Consulting, 2004). 

 

In 1993, a group of students, called the Friends of Mystic Vale, advocated for the 

protection of the Vale from development. They circulated petitions, took people on tours, 

and lobbied UVic to acquire the lands. As a result of these efforts, the part of Mystic Vale 

which lies within the District of Saanich is protected in perpetuity, while the Oak Bay 

segment of the Vale is a Natural Protected Area with a 10 year development moratorium 

(Aqua-Tex Scientific Consulting Ltd., 2009). 

 

 



2.2 Current Use 

 

More recently, the Hobbs Creek Watershed/Mystic Vale area has become important 

as a recreational location for local residents and students, especially for dog-walkers, 

hikers, joggers and mountain-bikers. Because the Vale is located next to the Cedar Hill 

Corner Lands, or “the dog park,” it is particularly accessible to dog-walkers. The riparian 

vegetation is stressed by the large number of dogs that pass through, as well as by the 

activities of joggers and mountain bikers. Mystic Vale, and the Hobbs Creek Watershed, 

has become a very notable feature of the university grounds. The lush green vegetation of 

Upper Hobbs Creek and Mystic Vale add to the aesthetic qualities of the university, and it is 

used for educational and research purposes by the university (Aqua-Tex Scientific 

Consulting Ltd., 2009). The vale is undoubtedly important for the surrounding community. 

Any restoration plan must take account of this by including ways to inform, educate, and 

engage the area’s human community. 

 

Figure 1 Diagram of Mystic Vale 



2.3 Description  

 

This plan proposes the installation of a rain garden along Cedar HIll X Rd across 

from the Cedar Hill Recreation Centre, on UVic property (figure #). The garden will be 

situated at the top of Mystic Vale, and Upper Hobbs Creek, above the culvert that empties 

water into the vale. At this site, water pools along the curb. The curb will be opened and the 

water will drain into the 

rain garden, thus 

enabling the garden to 

mediate flooding along 

the road while also 

filtering the chemicals 

that accumulate there. 

The rain garden will be 

in the shape of a 

trapezoid and will 

measure 28.9m². The 

opening in the curb will be in the middle of the curb side so the water will flow in and pool in 

the center of the garden instead of along the road. There is a pine tree present in the 

garden which will help for stability and for flood control with its large roots. The garden will not 

obstruct the walking pathway just behind the garden or the parking in front of the garden which 

will help minimize the costs.  

 

2.4 Vegetation and Invasive Species 

 

Mystic Vale is part of the Hobbs Creek watershed, one of the four watersheds on the 

UVic campus. The creek goes through the gully and discharges into the ocean in Cadboro 

Bay. Mystic Vale is a coniferous forest with very steep slopes, creating a ravine. This 

woodland area contains mostly Douglas-firs (Pseudotsuga menziesii), grand-firs (Abies 

grandis), big-leaf maples (Acer macrophyllum), and arbutus (Arbutus menziesii) although 

many other species of trees are also present. The upper edges of the ravine supports 

Figure 2 – Proposed site location 



species such as arbutus, salal (Gaultheria shallon) and Oregon grape (Mahonia aquifolium), 

while the lower part of the ravine contains skunk cabbage (Lysichiton americanum), Pacific 

water parsley (Oenanthe sarmentosa), and false lily-

of-the-valley (Maianthemum dilatatum) (Harrop-

Archibald, 2007). The lower portion of the ravine 

contains a different diversity of species due to the 

creek and the increased amount of moisture the soil 

can contain. For a complete list of the species 

present in Mystic Vale, please refer to Appendix XXX. 

 

There are a number of invasive species that 

have taken over Mystic Vale, the dominant one being 

English ivy (Hedera helix). English ivy can be seen all 

throughout the vale, along the ground and on various 

tree species. When ivy latches onto trees it can 

weaken and kill them. English ivy also poses a great 

threat to the native species as they compete for habitat. Other 

invasive species include holly (Ilex quifolium), Himalayan 

blackberry (Rubus armeniacus), Daphne-laurel (Daphne laureola), and Scotch broom 

(Cytisus scoparius) (Harrop-Archibald, 2007). There is difficulty controlling and monitoring of 

invasive species because they spread rapidly and can sometimes be difficult to remove. For 

example, invasive species have been very good bank stabilizers in the vale. Invasive 

species are recognized as the number one largest threat to biodiversity (Biggerstaff and 

Beck, 2007).  

 

2.5 Past Restoration Efforts  

 

A number of restoration efforts have been undertaken in the Hobbs Creek 

watershed. Since 2000, actions have been taken to remove or reduce sediment collecting in 

ponds downstream from Mystic Vale, including the installation of weirs. After a community 

roundtable identified issues of concern with regards to Hobbs Creek, a number of projects 

were undertaken, including riparian enhancement, trail stabilization, invasive species 

Figure 3 – Water pooling along the curb by 
proposed rain garden site along Cedar Hill X Road 



removal and control, native species planting, and installation of detention ponds (Aqua-Tex 

Scientific Consulting Ltd., 2009). Erosion has been slowed down through bank stabilization 

efforts, but it still occurs and sediment still collects in downstream ponds (RCL Consulting, 

2004). Continued efforts to deal with this erosion are necessary, including the installation of 

rain gardens, which can help reduce the magnitude of peak flows in Upper Hobbs Creek.  

 

3. Goal, Policies and Objectives  

3.1 Goals 

 

Mystic Vale has been experiencing bank erosion from large storm events for quite 

some time. The erosion occurs as the storm water drainage system, which drains into 

Mystic Vale, experiences large influxes of rain due to the vast amount of impermeable 

surfaces at the nearby University of Victoria campus and nearby roadways. The 

implementation of rain gardens could absorb a portion of the water in conjunction with 

filtering pollutants contained in run-off from the surrounding impermeable surfaces.  

 

3.1.1 First Goal 

The prevention of bank erosion is crucial in preserving the geographic landscape 

and the flora and fauna of the vale. As previously mentioned, large influxes of rain 

are contributing to severe bank erosion which is altering the landscape of the vale. 

The altered landscape no longer favours fish habitat and has led to a reduction in 

soil nutrients. In addition, the water is displacing sediment which is filling up 

downstream ponds like Mystic Pond, creating problems for property owners. The 

installation of a rain garden will ultimately increase ground water absorption with the 

introduction of a permeable surface, in addition to the retention and slow release of 

water the garden will perform. This in turn would act as a decelerated release of 

water, reducing the amount of water that is introduced into the vale, especially during 

rains.  

 



3.1.2 Second Goal 

As Dietz and Clausen mention in, A Field Evaluation of Rain Garden Flow and 

Pollutant Treatment, rain gardens are able to filter chemicals and pollutants from 

water; however they are only able to deal effectively with small amounts of 

chemicals and pollutants. Due to the location of the proposed rain garden next to a 

road and parking spots, it will likely experience chemical runoff from non-permeable 

surfaces, the amounts of chemicals are not uncommon elsewhere in the watershed. 

Therefore, the rain garden will act as a water filtration tool to prevent chemical runoff 

from entering Mystic Vale and Hobbs Creek.  

3.2 Policies 

 

In order to gain public acceptance of the newly proposed policies, the public must be 

aware of how the rain garden will positively impact the watershed and how the lack of policy 

compliance will negatively impact the project as well as the ecosystem. While there are no 

specific bylaws regarding rain gardens, bylaws were adopted from similar contexts and new 

ones created.  

 

3.2.1 First Policy- Water Retention 

The following policies will act towards the fulfilling the goal of absorbing and slowly 

releasing water into the ravine. Firstly, parking will be prohibited at the curb opening 

to prevent car tires from blocking runoff flowing into the garden. This will ensure that 

the garden is fulfilling its purpose of acting as a permeable surface. Secondly, it will 

be prohibited to remove plant species from garden. The plant species absorb water 

from the substrate in the garden thus contributing to the overall absorption of water, 

and if removed, the garden’s chance of inundation will increase. Lastly, it is 

prohibited to litter in said rain gardens as that would interfere with its intended 

function. The latter prohibition acts in accordance with Oak Bay bylaw 4434, which 

states that “every owner or occupier of land in the District of Oak Bay shall keep 

such land clear of(1) any accumulation of graffiti, filth, discarded materials or rubbish 

of any kind;...” (Bylaw 4434, 2008). 

 



3.2.2. Second Policy- Water Filtration 

The following policies will act towards the preservation of water quality through the 

reduction of chemicals introduced into the ecosystem. First, it will be prohibited to 

intentionally spill chemicals within the watershed as excess chemicals will exceed 

the chemical filtration threshold of the rain garden rendering it ineffective. In the 

event of a chemical spill, it will be required to notify the CRD Report a Spill Office at 

(250.360.3078) M-F 8:30am - 4:30pm- regardless of the spill size. Further 

information can be found at Appendix D. Second, it will be prohibited to use 

pesticides on public lands, including the land in which the rain garden resides. This 

prohibition is already mentioned in Bylaw 4518, A Bylaw to regulate the use of 

pesticides. The bylaw states that “except as permitted in this Bylaw, no person may 

apply or otherwise use a pesticide for the purpose of maintaining outdoor trees, 

shrubs, flowers, other ornamental plants and turf, on private land or public land” 

(Bylaw 4518, 2004).  

3.3 Objectives 

3.3.1 First Objective: Education 

Creating awareness of issues through education is an effective tool for initiating 

change within a community. In order to promote the positive outcomes of the rain 

garden, community stakeholders must be aware of the purpose of the rain gardens 

and how they contribute to healthy ecosystems. Using the medium of signs situated 

around the rain garden, community members will learn how the rain garden works 

and how some of their actions may negatively contribute to its functioning. In 

addition, Oak Bay’s “Pesticide Use Flyer,” found in Appendix C, can be distributed to 

nearby residences to prevent the introduction of pesticides into the garden and vale. 

Educational initiatives attempt to change local perceptions and behaviours so that 

they contribute to a healthier watershed and ecosystem. While education is not the 

ultimate remedy, it will likely aid in remediating some chemical 

runoff.     http://oakbay.ca/sites/default/files/recreation/documents/pesticide_educatio

nal_flyer.pdf 



3.3.2 Second Objective: Facilities Management  

Using this restoration plan as an outline and foundation for rain garden installation, 

Facilities Management at the University of Victoria can use this outline for future 

projects. Since a single garden would likely not have a significant impact on the 

filtration of pollutants and reduction of water, it is recommended that the university 

implement several other gardens. Installing multiple gardens around the campus 

grounds would create a cumulative effect alleviating the effects of non-permeable 

surfaces. This would ultimately lead to a healthier ecosystem in Mystic Vale and 

Hobbs Creek through the reduction of erosion, as less water would flow into the 

Creek, and water that does, would be cleaner.  

 

 

4. Project Design 

4.1 Plan Layout (physical design) 

 

Our rain garden has an area of 28.9m2 and is in the shape of a trapezoid (figure 4), 

with the long side running along the curb of Cedar Hill X Rd. The garden will have a slight 

depression in the middle where the water is to pool. This area will contain some common 

rush (Juncus effuses) and Deer 

ferns (Blechnum spicant), 

which are both species that are 

able to survive in wet conditions 

and have large roots for flood 

control and filtration. Next to 

these plants in the wet/dry area 

of the garden, Golden-eyed 

grass (Sisyrinchium 

californicum) will be planted. It 

is an aesthetically pleasing 

plant that can also withstand moderately wet conditions. Along the outside edges of the 

Figure 4 – Design of proposed rain garden 



garden we will plant Nootka rose (Rosa nutkana) and Salal (Gaultheria shallon), which are 

both plants that can survive in drier conditions and that have strong roots for stability, which 

helping prevent any overflow along the perimeter. Amongst these plants will be a mulch 

layer to help maintain the soil’s moisture and nutrient levels, and to prevents erosion 

(Hinman, 2007). 

4.2 Vegetation and Soil 

 

On the south side of 

Mystic Vale, where the site 

will be placed, the soil is stiff 

Victoria marine clay, which 

has low water permeability 

(Harrop-Archibald, 2007). 

Due to the low permeability of 

the clay it is beneficial to 

remove about 50-75 cm of the 

soil and replace it with a more 

porous soil mix. Rain gardens 

should be roughly 50-60% sand, 20-30% topsoil, and 20-30% compost thus leaving the clay 

content to no more than 10%. After the site is dug, making sure the bottom of the rain 

garden is flat, the soil mixture is added. The compost soil mixture is added until it is about 

15 cm below the edge of the rain garden for ponding. After the rain garden soil mixture has 

been added, a thin mulch layer is placed over top to prevent erosion and the growing of 

weeds. The garden is then 

rock-lined for overflow and to 

protect the garden again from 

erosion that can occur in 

those stormy winter months 

(Hinman, 2007).  

 

Figure 5 Design of proposed rain garden 



The plant life in a rain garden is there to help in the absorption of water and to be 

aesthetically pleasing by creating an attractive landscape. In a rain garden there is a middle, 

side, and top zone for plant species with different characteristics. The middle zone is for 

species that can tolerate wetter conditions, the sides are for species that can tolerate 

occasional standing water, and the top zone is for species that 

prefer drier conditions. Ideally all plants in the garden should be 

drought-tolerant (Hinman, 2007). In our garden we will be planting 

only 

native plants. In the middle zone we will plant some common rush 

(Juncus effuses) and Deer ferns (Blechnum spicant). In the side 

zone we will be planting some Golden-eyed grass (Sisyrinchium 

californicum) and on the top we will plant some Nootka rose (Rosa 

nutkana) and Salal (Gaultheria shallon), creating a beautiful and functional rain garden.  

 

4.3 Participation  

 

In order to ensure the success of this project, a diverse range of participation would 

be required throughout the planning, implementation and monitoring processes of the rain 

gardens. UVic’s Facilities Management, Grounds and Waste Reduction Services will be by 

far the most influential contributor to this project. To date, Facilities Management staff is 

responsible for maintaining the land and buildings on campus, including any existing or 

proposed stormwater management facilities (RCL Consulting, 2004). Therefore, it would be 

essential to incorporate their extensive knowledge into the project’s design (RCL 

Consulting, 2004). Furthermore, to assist with the design, facilities management should rely 

on the oversight of a faculty member with expertise in stormwater management techniques 

(such as Val Schaefer). Not only would this approach ensure that the project was designed 

within Facilities management’s limitations, but it would also ensure that the rain garden was 

able to achieve all of the project’s goals and objectives. 

 

Other stakeholders could also play important roles in the design of this project, as 

they could determine the amount of resources available for the implementation of the rain 

Figure 6 

Figure 7 



garden itself. Such interested bodies may include: program coordinators within different 

university departments (such as Biology, Chemistry, Hydrology and Environmental studies); 

relevant university clubs and/or organizations (such as the Ecological Restoration Volunteer 

Network and the Environmental Studies Student Association (ESSA)); as well as other 

community groups (such as the Oak Bay Volunteer Society and recreational users); and 

finally, the municipality of Oak Bay within the Capital Regional District.  

 

Together, these bodies would play an essential role in influencing the project’s 

funding and development opportunities, including everything from the resources available, 

to the bylaws and regulations it has to abide by. Therefore, it is important to keep all of 

these bodies informed throughout the design process, while also offering them opportunities 

to actively engage throughout the entirety of the project itself. This integrated approach 

would not only ensure that the rain garden would be achieved in an effective and efficient 

manner, but that the project itself would garner strong community support. 

4.4 Funding Opportunities 

 

           To achieve the funding necessary to build the proposed rain garden, Facilities 

Management, along with all other project participants, will need to apply for a number of 

different grants community grants. In doing so, the project would be able to take advantage 

of diverse funding opportunities available to each interest group, therefore allowing the 

project to pool the maximum number of resources, and gain the greatest likelihood of 

success (Aqua-Tex, 2009).  Some examples of which include: 

 

4.4.1 The Infrastructure Planning Grant Program 

Provided by the Provincial Government, this program provides grants up to $10,000 

in support of local government projects related to sustainable infrastructure, 

including stormwater management. Although a great deal of funding could be 

provided through this grant, the application process can take as long as a year to go 

through (Aqua-Tex, 2009). 

 

4.4.2 The EcoAction Community Program 



Provided by Environment Canada, this grant provides financial support to 

community-based, non-profit organizations who initiate projects with measurable 

positive impacts on the local environment (Aqua-Tex, 2009). Although the 

application deadline for this grant is in early November, the process takes 

approximately two months to approve. 

 

4.4.3 The Evergreen Foundation 

This charity helps to provide a number of small grants for naturalization projects 

within schools (Aqua-Tex, 2009). However, the number and type of funding 

opportunities offered by this organization vary throughout the year, as they depend 

on donor preferences and availability. 

 

 

4.4.4 BC Transmission Cooperation 

This BC Hydro funded program, which provides funds of up to $5,000, helps to 

support community-based, non-profit organizations and registered charities that are 

actively playing a role in environmental sustainability, and community leadership 

(Aqua-Tex, 2009). To apply for this grant, proponents must fill out an application 

online, and will hear back from the organization within 6 weeks. 

 

4.4.5 TD Friends of the Environment Foundation 

Funded by TD Bank, this grant helps to support educational institutions and 

municipalities with projects related to environmental education, as well as urban 

greening and enhancement.  The application deadline for this grant end in July, and 

approved applicants receive an average of $2,500 (TD Bank Financial Group, n.d.). 

 

4.4.6 VanCity Community Projects Grants 

Funded by VanCity, this grant aims to support community projects, including 

stormwater management facilities, within the Vancouver and Victoria regions. 

Applicants for this grant may be eligible to receive up to $15,000, and may hear from 

VanCity within 10 weeks of handing the application in (Today’s Stewards for 

Tomorrow, 2007). 

 



4.4.7 The Neighborhood Enhancement Matching Grant 

 Provided by the City of Victoria, this grant provides funding opportunities for 

neighborhood community associations which plan to implement a project for the 

benefit of the community, including neighborhood planning and improvements, and 

school partnership programs. The deadline for this application is in May, and 

applicants may be eligible to receive up to $5,000 (Today’s Stewards for Tomorrow, 

2007). 

 

4.4.8 Victoria Real Estate Board Community Donation Programs 

 This privately funded program helps to support community initiatives which 

contribute to enhancing the quality of life for all citizens of Victoria. Applicants of this 

grant may receive up to $2,000, and may hear back within two months of applying 

(Today’s Stewards for Tomorrow, 2007). 

 

As demonstrated in these examples, a variety of funding opportunities exist within 

the community. Assuming this project was eligible for each of the grants listed above, and 

was applied to by an appropriate interest group, a substantial portion (if not all) of the 

project cost could be covered. However, due to the varying application deadlines and grant 

accessibility, this is not likely to occur within such a short time frame (see section 

5.4).  Therefore, for all other project expenses which cannot be covered in the initial rain 

garden development, Facilities Management should rely on volunteer efforts, as well as 

community donations to reach their project goals and objectives with the least overhead 

costs to the University. For further information on the proposed rain garden’s budget and 

funding opportunities, please refer to section 5.5. 

 

4.5 Scope  

 

The rain garden is to be implemented at the beginning of Mystic Vale to protect the 

vale from erosion and pollutants. The rain garden will help absorb run-off from Cedar Hill X 

Road in the rainy season which will help decrease the amount of flood water that pours off 

of impermeable surfaces into the vale. Much of the erosion in the vale is caused by 

floodwaters and this rain garden will help with regulating the amount of water going into the 



vale during this time of year. The rain garden is also designed to absorb the chemical run-

off from the road and prevent as much of it as possible from reaching the vale. The plants 

we have implemented in our garden have been chosen because of their root stability and 

abilities to absorb more water and chemicals.  

 

5. Implementation and Management 

5.1 Involvement 

 

As mentioned in section 4.3, the development of this proposed rain garden would 

require participation from numerous different interest groups, throughout various stages of 

the project. During its initial design phase, diverse input from multiple participants would 

allow the project to develop an integrated and effective design, while incorporating and 

informing all parties of interest. Once each interest group has been established, then their 

roles within the project could more easily be defined.  For the purpose of this proposal, we 

have assumed that Facilities Management would play an active goal in the organization and 

designation of these roles, based on each party’s assets and availability. 

 

To implement this project, Facilities Management would need to identify and 

establish working groups for each stage of development including the assessment, 

construction, maintenance as well as monitoring and evaluation. For the assessment of the 

site, Facilities Management could coordinate educational outings with related university 

programs, such as Biology, Chemistry, Hydrology and/or Environmental Studies. By 

incorporating educational activity into the site analysis, the university could save money on 

labour while enhancing their student’s education through hands on experience. Other 

groups of interest (such as the Ecological Restoration Volunteer Network, ESSA, the Oak 

Bay Volunteer Society as well as other recreational users) should also be informed of such 

activities, in hopes that all parties who are interested in learning about site assessment 

techniques would attend. 

 



The most demanding stage of the rain garden project, however, would perhaps be 

its construction phase. This stage would not only require funding from each of the project’s 

participants, including the university (as mentioned in section 4.4), but it would rely heavily 

on volunteers to perform the manual labour. Like in the assessment phase, the construction 

of the rain garden itself could be incorporated into an educational activity. However, due to 

the extent of the project, and the equipment required, multiple working parties would need 

to be arranged. Perhaps the most valuable participants during this stage would be the 

experienced volunteer networks, as well as the Facilities Management’s Grounds and 

Waste Reduction Services who would provide the training, equipment and materials 

necessary to carry out the construction.  Again, all parties of interest should be informed of 

the opportunity to help in the rain gardens construction, but the most reliable source of 

labour should be tapped ino. 

 

Once construction is complete, routine maintenance of the site would need to be 

performed. However, due to the nature of rain gardens, and their use of tolerant, native 

plant species, limited maintenance would be required. For this, Facilities Management 

would be held responsible, as they are already responsible for the oversight of the land and 

buildings on campus. 

 

Finally, the last (and continuous) stage of monitoring and evaluation would need to 

be carried out. This stage of development would require the most participation from 

corresponding university programs, such as Biology, Chemistry, Hydrology and/or 

Environmental Studies. To ensure the success of this rain garden, different qualitative and 

quantitative measures would need to be addressed (see section 6). By working these 

monitoring and evaluation measures into different program curriculums, UVic would again 

be provided with the opportunity to enhance their student’s education through hands on 

experience, while tapping into a consistent, cheap and reliable data source.  However, the 

organization of such an activity could prove to be challenging, so Facilities Management 

(with the help of an experienced faculty member) should be prepared to carry out such 

monitoring and evaluation techniques if and when an additional support system is not 

readily available. 

 



 

 

5.2 Equipment and Materials Required 

 

           During the implementation of this project, a variety resources, equipment and 

additional materials would be required.  The first and foremost of which would be the 

acquisition of a work force and funding through grants, as previously discussed.  Once both 

of these pivotal factors have been established, the site assessment could then to be carried 

out. For this process, measurements of the site’s size and permeability of the soil would 

take place, in order to determine the amount of materials needed for the construction of the 

rain garden. These processes (as explained in more detail in section 5.3) would require the 

use of a measuring tape, shovel, timer and calculator, as well as access to a reliable water 

source. 

 

When the assessment has been completed, the construction of the site can 

commence. This stage is especially demanding on equipment and resources, as it would 

require intensive, hands on work from numerous working parties.  Perhaps the two largest, 

and most expensive pieces of equipment required in this process would be a curb-cutter 

(which would cut an opening in the street curb to allow water to drain into the proposed site) 

and an excavator (to remove the existing soils from the site). Both of these pieces of 

equipment would likely be supplied and operated through private companies, and would 

therefore use a significant portion of the allotted budget. For the remainder of the 

construction period, common garden materials such work gloves, shovels, soil mixtures, 

mulches, plants and rocks would be required, and used in accordance with the project 

design (see section 4). 

 

5.3 Implementation 

 

           The implementation of a rain garden can be divided into several steps, the first two of 

which have already been conducted within the design process, including the making of 

observations and mapping the site, as well as determining the location of the rain garden 



(Emanual & Godwin, 2009). Following these steps, the size and permeability of the site will 

need to be assessed, in order to determine the type and amount of materials needed within 

garden. This can be achieved through measuring the sites perimeters to calculate the area 

((A=1/2 (b1+b2)*h), as well as by testing the soil’s ability to absorb water (Emanual & 

Godwin, 2009). 

 

To determine the soil’s permeability, an analyst can dig a hole in the center of the 

site to the approximate depth that is required; in this case 50-75 cm deep. Once 

established, the hole is then filled with water, and timed to determine how long it takes for 

the water to drain into the surrounding soil layers (Emanual & Godwin, 2009).  This step is 

repeated three times, in order to mimic the permeability of a high, spring water table. If the 

drainage rate of the hole is less than ½ inch per hour, then it is then dug deeper and 

retested until the goal (of ½ inch per hour) is achieved (Emanual & Godwin, 2009). In doing 

so, this experiment will determine the required depth of the rain garden, ensuring the proper 

functionality of the stormwater management system. 

 

Once the site is mapped, measured and the depth of the garden is determined, the 

next step is to physically construct the project. This first task in this process would be to cut 

a gap in the curb to allow the pooling water from Cedar Hill X Road to access and infiltrate 

the rain garden. Before doing this, however, it would also be advised to check with the 

municipality of Oak Bay, as well as the Capital Regional District to determine if there are 

any building permits or requirements needed to be met before this task is implemented. 

After permission is granted (assuming it is necessary) and the curb is cut, the waste 

material would then be placed aside in a pile beside the site. From here, the excavation of 

the site would begin, as the excavators would remove the appropriate amount of material in 

order to reach the required depth for proper infiltration (Emanual & Godwin, 2009). Again, 

the waste material from these efforts would be placed in a pile adjacent to the site. Once the 

large scale excavation was complete, the workers would then work together to grade the 

garden, forming a depressed (yet leveled) center with gradually steepening slopes 

(Emanual & Godwin, 2009). 

            

The next stage of implementation would be to create a new and more complex soil 

(composed primarily of topsoil, compost, and sand) for the rain garden. Once mixed, this 



soil would be spread evenly across the bed of the garden, allowing for gradient of the 

garden to be maintained. Next, the plants (which were carefully selected during the design 

process) would be strategically placed to account for the varying moisture conditions 

expected within the garden. To assist with this process, designers may want to fill the 

excavated garden with water, and watch it drain to determine the areas with the wettest 

conditions (Emanual & Godwin, 2009). Plants which have the highest water tolerance 

should be placed in the center, flat portion of the garden, while the moderate to dry tolerant 

plants should be planted up the slopes. In either case, species which are native to the 

region and tolerant of both extremes in chemical and water inputs should be 

selected.  Once all plants have been planted, a thin layer of mulch should be placed on top 

of the soil, in order to protect the soil from erosion and to prevent against weed propagation 

(Emanual & Godwin, 2009). To complete the last stage of construction, the rain garden 

should be lined with rocks to prevent the erosion of its elevated banks during high-flow 

water events, and the gathered waste materials beside the site should be disposed of. 

           

 Finally, the newly established rain garden will require maintenance, as well as 

monitoring and evaluation to determine the success of the project, with regards to reducing 

stream bank erosion in Mystic Vale, as well as filtering chemicals from the Cedar Hill X 

Road. As far as maintenance goes, weeding and watering will need to be done on a routine 

basis for the first couple years, in order to ensure the garden maintains its functionality 

(Emanual & Godwin, 2009). It may also require that the mulch be replenished, to ensure the 

weeds do not establish themselves within the gardens and so soil is able to maintain its 

integrity (Emanual & Godwin, 2009). For further information regarding the implementation of 

monitoring and evaluation, please refer to section 6. 

 

5.4 Timeframe 

 

           The timeframes associated with this rain garden’s development range between the 

different phases of the project. For the design aspect of this project, a four month period can 

be expected in order to obtain the necessary resources and information, as well as to 

organize the participating bodies of interest. Further time may also be allotted in this stage 



to account for grant application processes; however, due to their lengthy timelines, they 

may also be considered in the project as a whole. 

           

 For the assessment and construction phases of this project, it has been suggested 

that they are implemented during particular seasons of the year, to ensure the best 

environmental conditions. For example, it was suggested that the assessment of the site be 

carried out in the spring, when the water table is the highest, whereas the construction 

phases should be carried out in the summer, when the precipitation levels are the lowest 

(Emanual & Godwin, 2009). All together, it can be expected that these stages will take 

anywhere between 4 to 8 months to complete, depending on the resources available and 

the condition of the site. 

            

This project would also require an extensive period of maintenance, monitoring and 

evaluation, which is expected to be carried out for an additional two years after the rain 

gardens initial implementation. While this seems like a long time, in the grand scheme of 

things, rain gardens tend to be a relatively quick and inexpensive fix for stormwater 

management facilities, especially when compared to other means of stormwater 

management such as green roofs and removing impermeable surfaces (RCL Consulting, 

2004). In total, this project can be expected to take up to 3 years to complete, from its initial 

design phases to monitoring and evaluation.   

 

5.5 Budget 

 

The cost of installing rain gardens will vary from site to site, and is largely dependent 

upon the soil conditions within the area (Emanual & Godwin, 2009). Typically, the more 

permeable a soil is, the cheaper its design.  Unfortunately for UVic, the majority of the soils 

within the area are clay, which is also true for our proposed site off Cedar Hill X Road. As a 

general rule of thumb, an institutionally situated rain garden ranges in price anywhere from 

$10 to $40 per square foot, which is based on the need for control structures, curbing, 

stormdrains and/or underdrains (LID Urban Design Tools, 2013).  Based on our rain 

gardens requirements, we have estimated the costs to be approximately $25 per square 

foot, making the total cost for its construction roughly $7,800. The graph below displays 



some of the potential funding opportunities as well as the estimated expenses associated 

with this projects development. 

PROJECT 

STAGE 

TITLE FUNDING 

OPPORTUNITIES 

COSTS 

Design Infrastructure Planning 

Grant Program 

Up to $2,500 
 

 

EcoAction Community 

Program 

>$500 
 

 

The Evergreen Foundation >$500 
 

 

BC Transmission 

Cooperation 

Up to $2,500 
 

 

TD Friends of the 

Environment Foundation 

Average of $2,500 
 

 

VanCity Community 

Projects Grants 

Up to $2,500 
 

 

Neighborhood 

Enhancement Matching 

Grant 

Up to $2,500 
 

 

Victoria Real Estate Board 

Community Donation 

Programs 

Up to $2,000 
 

 

Workforce 
 

Volunteer 

 

Site Analysis 
 

No additional 

costs 



Assessment Measurements 
 

No additional 

costs 

 

Permeability Tests 
 

No additional 

costs 

Construction Workforce 
 

Volunteer 

 

Curb cutting 
 

$800 

 

Excavation 
 

$1,200 

 

Plants, soils and mulch 
 

$4,000 

 

Additional Materials 
 

$600 

Maintenance Mulching 
 

$500 

 

Weeding 
 

No additional 

costs 

Monitoring and 

Evaluation 

Chemical Tests 
 

No additional 

costs 

 

Erosional Observations 
 

No additional 

costs 

 

Vegetation Observations 
 

No additional 

costs 

 

Database 
 

No additional 

costs 

Education Advertisements 
 

Volunteer 

 

Interpretive signs 
 

$700 

TOTALS 
 

Up to $15,500 Approximately  



$ 7,800 

*Please note that all amounts specified and roughly estimated based off of previous 

research 

 

6. Monitoring and Evaluation 

6.1 Importance 

 

Monitoring and evaluating a site after being restored is an essential component to 

every project. It is needed in order to ensure that the key components of the site continue to 

achieve ecological integrity, as well as to detect any changes in the environment that could 

cause further disturbance. Without an effective monitoring plan disturbances could cause 

severe destruction and increase the cost of restoration significantly, therefore it can help to 

make informed decisions regarding the target goals of a system.  

 

 

 

6.2 Monitoring Goals and Objectives 

 

Monitoring specific goals and objectives once the rain garden has been installed will 

provide the feedback and results required to verify if further restoration action needs to be 

taken.  

 

6.2.1 First Goal  

The first goal- the prevention of bank erosion will need to be monitored in order to 

ensure that there has been a sufficient amount of preservation of the landscape, 

flora and fauna, and that there has been a reduction in the sediment build-up in 



Mystic Pond. The monitoring that will need to be done to make sure this goal has 

been achieved is to obtain the appropriate measurements and calculations. 

 

6.2.2 Second Goal 

The second goal - to filter out chemicals and pollutants, will be monitored by testing 

and assessing how much the water quality in Hobbs Creek has improved. If there is 

too much input into the garden it may not filter enough toxins due to the fact that they 

can only effectively filter through smaller quantities of water at a time. This means 

that the location and size will need to be monitored. 

 

6.3 Monitoring Plan/Program 

 

The monitoring of the rain garden itself that will take place once it has been installed 

will be to assess the condition of the vegetation and soil of the rain garden.  The monitoring 

of Mystic Vale and Hobbs creek that will take place once the rain garden has been installed 

will be assessing the response to change of the species in mystic vale; and calculating the 

level of chemicals in the water, the amount of discharge and the stream bank erosion after 

filtering through the rain garden.  This plan will be organized and managed by UVic 

Facilities Management and will be carried out by student and staff as part of coursework in 

related programs. 

 

6.3.1 Plan Implementation 

The monitoring program will be implemented and organized primarily by Facilities 

Management and carried out by Staff and Student, as mentioned above. Facilities 

Management will coordinate when tests need to be performed, as well as who needs 

to run them. They will have the plan for how and when short term and long term 

monitoring will be done.  As well, they will coordinate extra monitoring for periods of 

very heavy rainfall (~ >12mm/ day) 

 



6.3.2 Participation 

The success of this restoration will ultimately depend on Facilities Management and 

students and staff, however maintaining public interest in the project will also be key. 

In order to raise public awareness and education Informative signs will be posted 

throughout mystic vale and at the rain garden. These signs will be created by 

Facilities Management, with designs produced from UVic students. Also, informative 

seminars and tours will be run to increase interest and education of the rain gardens. 

These will be run by Volunteers from the Ecological Restoration Volunteer Network 

or by TA’s for courses relevant to this restoration.  

 

All the monitoring tests will be supervised by qualified personnel from a 

related department such as Biology, Chemistry, Environmental Studies and 

Hydrology courses, and can incorporate the testing into their lab component for 

students to gain hands on experience.  Facilities management will participate with 

the University faculty in using the stormwater programs on the Campus as 

educational tools and as research opportunities for student directed studies for 

relevant courses. Also, wherever possible, Uvic will co-ordinate opportunities to 

partner stormwater projects with students and community groups to enhance basic 

knowledge and health of the local stormwater systems. 

 

6.4 Future Monitoring Requirements 

 

In the future, monitoring will need to follow the long-term monitoring plan. In order for 

this to continue, Facilities Management will need to maintain interest in the project. All tests 

will need to be performed in the same way as the initial monitoring to detect any change in 

the system, and to ensure consistency and the quality of testing. 

 

6.5 Evaluation  

 

The objectives of the rain garden are to reduce heavy storm water overflow and to 

filter the toxins from the road to reduce the pollution in Hobbs creek. Quantitative data will 



be performed as part of the monitoring plan once the rain garden has been implemented to 

provide an accurate evaluation of the success of the rain garden. Once results are obtained, 

further analysis can be done by Facilities Management as to whether the rain garden has 

proven to be successful, or if it needs to be in a different location or increased in size or 

number.  

 

6.5.1 Determining Success 

We will know that the restoration project is successful when the overall quality of 

Hobbs Creek and Mystic Vale has been improved and goals have been met. This 

means that streambank erosion will be reduced and less sediment will build up in 

Mystic Pond; as well there will be a lower number of chemicals flowing through 

Hobbs creek after filtering through the rain garden which should improve the 

vegetation quality. 

 

6.5.2 Measuring Success  

In order to measure the success of the rain garden we will need to perform chemical 

tests on the water and sediment quality.  For the vegetation along Hobbs creek to 

thrive, the soil chemistry must be in balance. It must be composed of the suitable 

quantities of Nitrogen, Phosphorus, and Potassium and have a suitable acidity level 

for the plants to be able to absorb nutrients and develop properly (Bohn et al. 2002). 

The chemical tests should be performed every three months by students at the same 

locations then values will be determined by lab assignments. 

 

Noting the response to change of the species along Hobbs creek can be done by 

taking photos in the same locations before the rain garden is installed, as well as 

every 3 months after.  Also, transects can be established in the same locations to 

count and assess vegetation quantity and quality. 

 

The increased discharge after heavy rainfalls is a major trigger of bank erosion. 

Stream discharge of Hobbs creek should be calculated every three months at the 

same locations as well as at the same time of year in order to account for runoff 



differences. Darcy’s Law should be used for determining the 

discharge (Q).  If discharge rates have not decreased following heavy rain fall, then 

the rain garden size and/or number will need to be increased. 

 

6.6 Reporting 

 

Students and Faculty will be the ones to collect the data and report it to Facilities 

Management. They will then delegate the results to volunteers who are members of ESSA 

or the Ecological Restoration Volunteer Network who will be in charge of publishing the 

results in journals and newsletter. Facilities Management will keep a database of the results 

for future inquiries.  

 

7. Conclusions 

 

  In conclusion, while this plan is not intended to be the be all end all cure to the 

prevention of soil erosion and chemical damage to Mystic Vale, it acts as a step in the right 

direction. Through education, public participation, and concern for the health of the vale, 

stakeholders will likely act towards preservation of the vale for future generations. This plan 

not only acts as an educational tool, but also as an outline for future plans that can be 

initiated around the University of Victoria campus. It will take time, effort and funding, 

however the goals are both realistic and attainable as they can have significant beneficial 

impacts of the nearby ecosystems. 



 

 

Appendix A  
 

The Vegetation of Mystic Vale and Hobbs Creek 
 

Note: This list is a supplementary version of the previous survey conducted on the 
vegetation in Mystic Vale by Nancy Turner and Brett Heneke in 1993. (Harrop-Archibald, 
2007). 
 

Tree Species 

 

Grand fir Abies grandis 

Broadleaf maple Acer macrophyllum 

Red alder Alnus rubra 

Arbutus Arbutus menziesii 

Douglas-fir Pseudotsuga menziesii 

Western red-cedar Thuja plicata 

Pacific yew Taxus brevifolia 

Shrub Species 

 

Scotch broom (invasive) Cytisus scoparius 

Red-Osier dogwood Cornus stolonifera 

Daphne-laurel (invasive) Daphne laureola 

Salal Gaultheria shallon 

English ivy (invasive) Hedera helix 

Ocean spray Holodiscus discolor 

English holly (invasive) Ilex aquifolium 

Oregon-grape Mahonia nervosa 



Indian plum Oemleria cerasiformis 

False box Pachistima myrsinites 

Mock-orange Philadelphus lewisii 

Black gooseberry Ribes lacustre 

Himalayan blackberry (invasive) Rubus discolor 

Trailing blackberry Rubus ursinus 

Snowberry Symphoricarpos albus 

Red huckleberry Vaccinium parvifolium 

Herbaceous Species 

 

Water Parsley Oenanthe sarmentosa 

Vanilla leaf Achyls triphylla 

Purple peavine Lathyrus nevadensis 

Western buttercup Ranunculus occidentalis 

Pacific sanicle Sanicula crassicaulis 

Fringecup Tellima grandiflora 

False Solomon’s-Seal Smilacina racemosa 

Piggy-back plant Tolmiea menziesii 

Star flower Trientalis latifolia 

Western trillium Trillium ovatum 

Sedge Carex spp. 

Fern Species 

 

Licorice fern Polypodium glycyrrhiza 

Sword fern Polystichum munitum 

Bracken fern Pteridium aquilinum 



Spiny wood fern Dryopteris expansa 

Lady fern Athyrium filix-femina 

Appendix B  
 

 Native Plants of Mystic Vale (Turner 1993) 

             
(As seen in Hilary Harrop-Archibald’s “Natural Features Study‟ (2007) 
             
NATIVE PLANTS OF MYSTIC VALE, SAANICH, BRITISH COLUMBIA 
             
Nancy J. Turner and Brett Heneke January 20, 1993 (updated March, 1993) Environmental Studies 
Program 
             
University of Victoria 
             
List of Plant Species from Brief Survey of rim, slopes and creekside areas of Mystic Vale. - Please note 
that many herbaceous perennials and annual plant species are not visible at this time of year. (Species 
listed alphabetically by scientific name within major categories of TREES, SHRUBS, HERBACEOUS 
FLOWERING PLANTS, FERNS AND FERN-ALLIES, MOSSES AND LIVERWORTS. A note on 
LICHENS and FUNGI is also made. 
             
TREES 
             
Grand fir (Abies grandis) 
Broadleaf maple (Acer macrophyllum)  
Red alder (Alnus rubra) 
Arbutus (Arbutus menziesii) 
Black cottonwood (Populus balsamifera ssp. trichocarpa) 
Bitter cherry (Prunus emarginata)  
Douglas-fir (Pseudotsuga menziesii)  
Cascara (Rhamnus purshiana) 
Hooker's willow (Salix hookeriana)  
Scouler's willow (Salix scouleriana)  
Sitka willow (Salix sitchensis) 
Western red-cedar (Thuja plicata)  
Pacific yew (Taxus brevifolia) 
             
SHRUBS 
             
Saskatoon berry (Amelanchier alnifolia)  
Red-osier dogwood (Cornus stolonifera ; syn. Cornus sericea) 
Salal (Gaultheria shallon) 
Oceanspray (Holodiscus discolor) 
Orange-flowered honeysuckle (Lonicera ciliosa) 
Hairy honeysuckle (Lonicera hispidula) 
Tall Oregon-grape (Mahonia aquifolium; 
syn. Berberis aquifolium) 



Common Oregon-grape (Mahonia nervosa ; syn. Berberis nervosa)  
Indian-plum (Oemleria cerasiformis) 
False box (Pachistima myrsinites) 
Mock-orange (Philadelphus lewisii) 
stink currant (Ribes bracteosum) 
black gooseberry (Ribes divaricatum) 
Red-flowering currant (Ribes sanguineum) 
Dwarf wild rose (Rosa gymnocarpa) 
Nootka rose (Rosa nutkana) 
Thimbleberry (Rubus parviflorus) 
Salmonberry (Rubus spectabilis) 
Trailing wild blackberry (Rubus ursinus) 
Red elderberry (Sambucus racemosa) 
Snowberry, or waxberry (Symphoricarpos albus)  
Red huckleberry (Vaccinium parvifolium) 
                         
HERBACEOUS FLOWERING PLANTS 
                         
Vanilla-leaf (Achyls triphylla) 
Sedge (Carex spp) 
Coralroot (Corallorhiza maculata) 
Sweet-scented bedstraw (Galium triflorum)  
Large-leaved avens (Geum macrophyllum)  
Rattlesnake plantain orchid (Goodyera oblongifolia)  
# Purple pea (Lathyrus nevadensis) 
Twinflower (Linnaea borealis) 
Wood-rush (Luzula sp.) 
Skunk-cabbage (Lysichitum americanum)  
Indian pipe (Monotropa uniflora)  
#Siberian miner's-lettuce (Montia sibirca)  
Nemophila (Nemophila parviflora)  
Water-parsley (Oenanthe sarmentosa)  
#Sweet cicely (Osmorhiza purpurea)  
Sanicle (Sanicula crassicaulis) 
Yerba buena (Satureja douglasii) 
# False Solomon's-seal (Smilacina racemosa)  
Hedge-nettle (Stachys cooleyae) 
#Common twisted-stalk (Streptopus amplexifolius)  
Tall fringecup (Tellima grandiflora) 
Fringecup (Tiarella trifoliata) 
Starflower (Trientalis latifolia) 
Western trillium (Trillium ovatum) 
Stinging nettle (Urtica dioica) 
(NOTE: a number of grass species were also observed, but not identified) 
# additional species from May, 1993 
                         
FERNS AND FERN-ALLIES 
                         
Lady fern (Athyrium filix-femina) 
Spiny wood fern (Dryopteris expansa) 
Common horsetail (Equisetum arvense) 
Branchless horsetail (Equisetum hiemale) 
Giant horsetail (Equisetum telmateia) 
Licorice fern (Polypodium glycyrrhiza) 



Sword fern (Polystichum munitum) (NOTE: Mystic Vale contains one of the most spectacular populations 
of sword fern anywhere on southern Vancouver Island) 
Bracken fern (Pteridium aquilinum) 
                         
SOME MOSSES AND LIVERWORTS 
                         
(NOTE: This list is very incomplete, representing only a fraction of the species occurring in the Vale) 
Antitrichia moss (Antitrichia curtipendula) 
Fork moss (Dicranum scoparium) 
Hypnum moss (Hypnum circinale) 
                         
Stolon moss (Isothecium myosuroides ; syn. I. stoloniferum , I. spiculiferum)  
Oregon feather moss (Kindbergia oregana ; syn. Eurhynchium oreganum)  
Feather moss (Kindbergia praelonga; syn. Eurhynchium praelongum)  
Palm-tree moss (Leucopelis menziesii) 
Douglas neckera moss (Neckera douglasii)  
Neckera moss (Metaneckera menziesii)     
Mnium moss (Plagiomnium insigne) 
Plagiothecium moss (Plagiothecium undulatum) 
Leafy liverwort (Porella navicularis) 
Mnium moss (Rhizomnium glabrescens) 
Feather moss (Rhytidiadelphus loreus) 
Triangle-leaved feather moss (Rhytidiadelphus triquetrus)  
Leafy liverwort (Scapania bolanderi) 
             
NOTE ON LICHENS and FUNGI 
             
A complete inventory of Mosses, Liverworts, Lichens and Fungi in the Mystic Vale area should be made. 
A few identifiable lichens seen include: Ochrolechia sp.; Cladonia spp.; Cetraria spp.; Platismatia glauca; 
Parmelia sulcata; Hypogymnia physodes; Peltigera sp.; Usnea hirta. A wide variety of fungi, including 
mushrooms and tree fungi, also occur in the area, contributing to the overall biodiversity. 
             
BIRDS 
             
NOTE: It is particularly important to survey this area on a year-round basis, not just over a short period, 
because the woods of Mystic Vale and surrounding areas may provide critical habitat not just for resident 
bird species, like winter wren and rufous-sided towhee, but also for migratory species, which need these 
areas for resting and feeding on their northward and southward journeys. Woodpeckers abound in the 
vale, as do a wide variety of small songbirds--kinglets, bush tits, juncos, creepers, wrens. Owls, eagles 
and other raptors need the tall trees and snags for nesting and perching.  
        

Appendix C 
 

CRD’s “How to report a spill:” http://www.crd.bc.ca/watersheds/protection/reportaspill.htm 

Oak Bay’s pesticide educational flyer: 

http://oakbay.ca/sites/default/files/recreation/documents/pesticide_educational_flyer.pdf 

http://www.crd.bc.ca/watersheds/protection/reportaspill.htm
http://oakbay.ca/sites/default/files/recreation/documents/pesticide_educational_flyer.pdf


Appendix D 
 

Soil Assessment Summary: (Harrop-Archibald, 2007) 
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