






From: Louise Simkin
To: DNV Input
Subject: FW: Written submission on bylaw 8279 for Public Hearing on Jan 9/2018
Date: January 09, 2018 8:35:43 AM
Attachments: January 8.pdf

Risk Overview-g.pdf

-----Original Message-----
From: Corrie Kost [mailto
Sent: January 09, 2018 7:55 AM
To: Mayor and Council - DNV <Council@dnv.org>
Cc: Corrie Kost 
Subject: Written submission on bylaw 8279 for Public Hearing on Jan 9/2018

Your Worship & Members of Council,

Attached is my input on the subject matter.

Yours truly,

Corrie Kost

N. Vancouver, BC , 



 

         January 8/2018 

RE: January 9/2018 Public Hearing on Bylaw 8279 

Your Worship & Members of Council, 

I have read all the material relating to the subject bylaw.  Some of the material is 

illegible – particularly the updated Land Use Map Schedule 4 to Bylaw 8279. This 

key map should be reproduced for the public in at least twice the current 

resolution. 

There appears to be some confusion with the land use designations shown in Map 

Schedule 4 (and outlined in Attachment 2) as : 

Commercial Residential Mixed Use level1  

Commercial Residential Mixed Use Level2 

Light Industrial Artisan 

Light Industrial Commercial 

Light Industrial Commercial Mixed Use – Innovation District 

Light Industrial Residential Mixed Use – Innovation District 

Where the ones in bold above are the three land use designations now added to 

the OCP. 

 

Some clarity also appears to be lacking on the changes that are made from Maps 

10 and 11 from pages 25/35 and  29/39 respectively. Placing these pairs side-by-

side (a sort of before/after) would have been far better. 

 

My comments will mainly be focused on the impacts of the existing nearby 

chlorine plant and its relationship to the OCP amending bylaw 8279 2017 

(Amendment 32). I will attempt to justify, in my view, that while the chlorine 

plant remains in operation (until 2030), there should be no new residential units 

built in Maplewood. 

 



One of the weakest components of the DNV addressing the community resilience 

of the Maplewood area is, to me, the appearance of a lack of understanding in 

this community of the community risk resulting from the existence of the chlorine 

plant. 

Having read the subsequent response by staff to a preliminary submission on the 

risk assessment of the chlorine plant I sent to Mayor and Council on November 

19/2017  as “Risk Overview-e.pdf” (relating to council agenda item 9.2 of a 

regular council meeting on Nov 20/2017)  I have updated that submission as an 

attachment named  “Risk Overview-g.pdf”. 

Focusing on the January 2/2018  staff  relating to the Chemical Hazard Risk in 

Maplewood (pages 7 to 27 of 180109PH.AdditionalInformation.pdf) I made the 

following observations. 

 Unlike publications made in standard scientific journals no public access 

was ever provided to the underlying assumptions or source codes used to 

come up with the provided risk contours.  

 Although it states that “an earthquake” was included in the 2012 risk 

assessment no mention was made to connect this with  the much more 

recent earthquake risk assessments made for the Maplewood (and other 

Burrard inlet areas) 

 The relocation – of the 10-5 and 10-6  risk contours, for the stated purpose of 

“ to allow for reasonable land use planning” means that people will be 

housed in residential units where the real risks are in fact higher than now 

shown. It also means that economics has trumped safety.  

 The justification for not calculating the societal risk assessment (which DNV 

council had required before proceeding with any Maplewood plans) that 

such assessments are “not anticipated to result in further knowledge or 

different recommendations than the 2006 QRA”  is purely speculative. 

 Since a correlation with a significant earthquake event and the 

simultaneous release of chlorine gas is not so unlikely, the concept of 

sheltering in place – with the likely breakage of building windows -  seems 

to be an inadequate response. 



 Emergency notification and response are all well and good, but how does 

one address the situation where some residents may be deaf and/or blind? 

 Legible additional risk contour lines requested by Doug McCutcheon in his 

Nov 7/2016 letter seem not to have been provided. 

 As noted again on page 2/9 of the above mentioned letter, “Low-density 

residential (up to 10 units with ground level access, per net hectare…” 

seem to be exceeded in the proposed OCP amendments (eg see page 25 of 

overall report where a density of 19.8 units/net Hectare is proposed) 

  Although odours of chlorine are detectable at very low (and thus non-

lethal) levels the same cannot be said for actually seeing a chlorine cloud – 

which is not visible until concentrations are at a lethal level. 

 A concern that emergency responders may not be able to access sites with 

high concentrations of chlorine in the air, due to their engines stalling at 

such concentrations, needs to be addressed. 

 Note that the response to question 1 “A universal minimum..”  on page 24 

of the overall report ignores the aspect that some of the land occupied 

within the 10-4 risk contour appears to have been sold by the owners of the 

chlorine plant at the time when these risk contours were already available. 

 Page 27 response to “6. City of Edmonton Study”  misses the point that 

300/74/33 times more chlorine is stored at the DNV chlorine plant than the 

simple calculations provided were the plant 1/2/3 Km respectively from any 

residential areas. 

 

 

In conclusion, notwithstanding the excellent and exhausting 1410 page report I 

still urge council not to proceed with any densification in the Maplewood area 

until such time as the Chlorine plant ceases production of this dangerous 

substance. Accordingly, I  suggest no amendments be made to the OCP at this 

time. 

 

Yours truly, 

Corrie Kost  -  



A Short Summary of Risk Assessments Related to Maplewood 
by Corrie Kost . North Vancouver email:  – version date Nov 22, 2017 

 

A universal minimum industry requirement is that the 10-4 risk contour not go 

outside the property line (ref 1) of the creator of the risk. As indicated on page 39 

of the Aug 8th 2012 Maplewood Chemical Hazard DPA Final Report by DOUG 

MCCUTCHEON  and Associated (hereafter called the “Final Report”) this is clearly 

not the case.  See Figure 18 below. In fact, the 10-4 risk contour crosses over the 

area accessible by the general public – for example the North Shore Recycling and 

Drop-off Depot on Riverside Drive. In Canada the MIACC guidelines do not permit 

any other land uses inside the 10-4 annual individual risk contour. In other places 

(eg. slide 78 of reference 11) the Individual Fatality Risk contour of 5*10-5 per year 

is required to remain on site, while the 5*10-6 per year can extend into industrial 

developments only. 
 

It should also be noted that on page 17 of the “Final Report” - low-density 

residential of up to 10units with ground level access per net hectare should be 

allowed in the region bounded by 10-5 to 10-6 contours (see Figure 3 attached). 

This corresponds to 4units per net acre.  Council changed this to 8units per net 

acre on the basis that the units would be so small as to likely have an occupancy of 

about 1 person per unit. Since the occupancy numbers per unit are not controlled 

by law, or is even regulated, this relaxation should not be implemented. It should 

also be noted, that to best of my knowledge the “Final Report” did not take 

account of the 2015 report (ref 7) of the Earthquake Risk Study for the District of 

North Vancouver. 
 

In addition, I find that “voluntary” risk should be distinguished from “involuntary” 

risks.  On page 8 of the “Final Report” it states “Globally the acceptable level of 

risk for an industrial operation is similar to that risk that we as individuals are 

willing to accept when we travel by commercial air, rail or bus” ie. 10-6 .  This 

misses the point on voluntary vs. involuntary (see some definitions in the 

references section).  The acceptable risk that others impose upon use should be 

no more than, say, being hit by lightning ie. 10-7 .  



 

 

To date only Individual Risks have been calculated. That is, the risk contours in the 

“Final Report” only calculated the probability of a fatality to an individual who 

occupies a specific location 24hrs/day. Societal Risks, which produce f/N graphs, 

although requested as a condition by council in 2007 for the continued operation 

of the chlorine plant, were, to my knowledge, never done. When calculating the 

consequences (expected number of fatalities) of any unique accident, the answer 

will depend on the local population density and distribution. Therefore, unlike 

individual risk contours, an f/N curve will change if the local population density or 

distribution changes. For a simple explanation of the three basic calculations – 

Hazard Footprints, Individual Risk, and Societal Risk, please see reference 10. 

Since the population distribution in the area is proposed to dramatically change it 

behooves council to have a consultant perform the Societal Risk. For example, the 

Dutch have adopted a standard which has as an acceptable guideline 10 fatalities 

at a frequency not more than 1.E-05/yr, 100 fatalities at no more than 1.E-07/yr, 

and 1000 fatalities at no more than 1.E-09/yr (ref 13) 

For a chlorine plant in Melbourne  (ref 2) “the nearest resident is 1.5 km away and 

the surrounding land areas are either vacant or are filled with warehouses and 

general manufacturing activities. The plant occupies approximately 8 ha of a total 

land area of 20 ha, with the vacant area providing a buffer zone for risk contours 

from the plant. The criteria set by the state government is that the 10-6 individual 

fatality risk contour must not lie outside the site boundary and the buffer zone 

ensures that this is the case”.   

Distance as a guide: 

In Australia, a guideline of 300 to 1500 meters from the plant boundary is used as 

a rule of thumb for non-major industrial developments. The DNV existing chlorine 

plant falls into the “major” category. In the 2014 OCP of Lloydminster Planning 

District, Saskatchewan, the minimum separation distance from any Hazardous 

Industrial Site (see attachment 1) is 1.6Km from any single family home and 2.4Km 

from multilot residential building sites . (ref 3) The municipality of  Lumsden, 



Saskatchewan uses an almost identical table (page 63 of reference 5) – that is, 

1.6Km from any single family home and 2.4Km from multilot residential building 

sites for the separation from Hazardous Industrial sites. 

 

Note that buildings in the DNV within the 10-6 risk contours will require HVAC 

systems (ref 4 page 36)   that maintain a slight positive pressure inside the building 

to prevent chlorine from entering.  However, if a large earthquake (see reference 

7 – note particularly pages 32(attached as figure 32),33 and 35  as it relates to 

Maplewood) triggers a chlorine release (a much more likely time than at other 

times) the structure of most buildings are likely to be compromised and allow 

chlorine to enter. Access by emergency services would also be constrained since 

even a low ppm (parts per million) of chlorine will make normal engines 

inoperable. Recovery, not rescue, would be the likely scenario. 

Notwithstanding the MIACC guidelines I find it unacceptable to move the 10-6 risk 

contour (of Figure 18) some 50 metres closer to the chlorine plant in order to align 

it with Front Street “for land use planning purposes”   

City of Edmonton 

Edmonton used a more pragmatic approach. In the review “Risk Based Land-Use 

Planning in the Edmonton Area – by Doug McCutcheon”(ref 6) it is recommended 

that the maximum amount of chlorine that should be stored within a 3 Km radius 

of the plant is 1,825Kg.  Currently there is far more than that stored both inside 

(60,000Kg) and outside of the North Vancouver Chlorine plant! 

Concerns expressed by the local community 

I would like to note some of concerns that have been expressed by others in the 

subject area. From two 2011 articles (references 8 and 9 ) I take particular note of 

"If Canexus has a terrible release and it kills 10,000 people, Canexus will go 

bankrupt and they’ll just walk away. The people in North Vancouver or Vancouver 

won’t even have someone they can sue." 

Why Canexus did not cease chlorine production in 2007 

In 2007 the existing lease (Ref No. V1381(06)) at that time was valid until   



June 30, 2018. Despite the desires of the Maplewood community (and council) to 

terminate this hazard in their neighbourhood the Vancouver Port Authority, who 

appears to have ultimate jurisdiction of the subject land, agreed to extend the 

lease to 2032.  

What is the worst case scenario for the release of the full 60Tons of chlorine? 

However unlikely it may be I believe our residents deserve to know the worst case 

potential impact of the complete release, say during a cloudless night and low 

winds, of the on-site storage tank (60Tons) of chlorine.    
 

For the less technically minded… 

 You may wish to read the Oct 20/2011 Scientific American article “Chlorine 

Accidents Take a Big Human Toll” (ref 12) 

RECOMMENDATION 

Whereas, contrary to the MIACC guidelines, the chlorine plant imposes 

a substantial risk to the community well outside their property line, and 

Whereas simple calculations indicate that the chlorine plant stores 

300/74/33 times more chlorine than is prudent even if it were 

respectively 1/2/3Km from any residential areas, and 

Whereas the Societal Risk calculations, as requested by council in 2007, 

have yet to be performed: 

I urge council not to proceed with any further densification in the 

Maplewood area. 

There is some evidence to support not proceeding with any new 

residential developments within at least 3 kilometers of the chlorine 

plant. This unfortunately includes all of Lower Lynn.  

The safety of our residents should override any other considerations. 
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 Voluntary risk is associated with activities in which a person participates by choice. Examples of 

voluntary activities include driving a car, flying in an airplane, rock climbing, and scuba diving. 

Generally, the individual uses his own value system and experience to determine if the risk of a 

voluntary activity is acceptable to him. 

 Involuntary risks are associated with activities, conditions, or events to which a person might be 

exposed without his consent. Examples of involuntary risks include the risk of premature death from 

illness, natural disasters (earthquakes, floods, etc.), or the production and transportation of 

hazardous materials. For certain industrial activities, the “allowable” or “acceptable” levels of 

involuntary risk might be set by some government agency, rather than by each individual.  
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Additional Reading Material 

a) http://www.epd.gov.hk/eia/register/report/eiareport/eia 2242014/EIA/text html/S12 Hazard.htm  

b) http://www.praxair.com/-/media/documents/sds/chlorine-cl-2safety-data-sheet-sds-p4580.pdf   see page 4 for IDLH of 10ppm 

c) http://onlinelibrary.wiley.com/doi/10.1002/9780470552940.app2/pdf  

d) https://www.worksafebc.com/en/resources/health-safety/books-guides/chlorine-safe-work-practices?lang%3Den%26direct  

 

Some useful information 

If all the liquid chlorine in a 68 kg (150 lb.) container escaped, it would release so much pure chlorine gas that it 
would take 24 times the amount of air in BC Place stadium to dilute the gas concentration to 0.5 ppm, 
the maximum allowable concentration a person can be exposed to in an eight-hour period. (page 2 ref d) 
 
Chlorine gas is not visible as a greenish-yellow cloud at concentrations below 1000 ppm. (page 3 ref d) 



































 

          

          

           

         

           

       

           

           

      

  

 

   















TO: PARKS AND NATURAL ENVIRONMENT ADVISORY COMMITTEE 

Title:- Final Report, Windridge Wetlands North ofDollarton Highway: Their Importance as 
Wildlife Habitat and Water Recharge for Maplewood Conservation Area Together with 
Their Role in Maintaining the Function of the Mountain Forest-McCartne Creek to 
Maplewood Flats Wildlife Corridor. 

Date:- January 16, 2001 (updated May 15, 2001) 

Author:- David L. Cook, P.Eng. * 

Summary 

SUBMITTED AT THE 

This report focuses on three contiguous ecologically sensitive areas totaling 20.5 hectares (50.52 
acres) which is threatened by proposed development under the Draft Maplewood Local Plan. All 
three areas (see Figure 2), together with their related drainages, are proposed in this report for 
protection as natural parkland or similar designation under PRO zoning. They are:-

1. The North Swamp, and a second growth coniferous forest with its associated Wetlands, 
described here as the Western Area ( see below) and covering an area of approximately 6 
hectares (14.8 acres) on land owned by the District ofNorth Vancouver (DNV). 

2. A Wetland making up the Eastern Area (described below) covering an area of approximately 
13.8 hectares (34 acres) on land owned by the Vancouver Port Authority (VPA) 

3. A strip of Coniferous-Sword Fem forest on VPA land located within the Eastern Area on its 
eastern margin and covering an area of0.7 hectares (1.72 acres).This strip of forest is 
contiguous with the Coniferous-Sword Fem forest ofWindridge Park. Its inclusion within 
Windridge Park would, at least in part, alleviate the problem of constriction of the Mountain 
Forest-McCartney Creek Wildlife Corridor if proposed Business Park development were to 
take place. 

Introduction 

Since November, 1998, the writer has conducted ecological studies along the Mountain Forest
McCartney Creek Wildlife Corridor and in the Wetlands and forests north ofDollarton Highway 
between Riverside Drive and McCartney/Blueridge Creeks, to which the Corridor is presently 
directly connected. This work, together with past .work carried out by consultants to the District of 
North Vancouver, was carried out with a view to understanding the importance of these areas both 
as separate eco-fragments and their relationship to one another. As these studies progressed, it 
became apparent that there was an intimate relationship between the eco-systems of the Wetlands, 
the Mountain Forest-McCartney Creek Corridor and the Conservation Area at Maplewood Flats to I 
the south. It was found that animal species move freely between these areas with different areas 
providing different needs. It also became apparent that the marshes of the Conservation Area have / 

I 
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always been dependent for water recharge from the Wetlands, but that this recharge function had 
been adversely modified by human activity. 

2 

Of equal importance is the recreational value of Windridge Wetlands. This was evidenced by the 
observed use of the area by naturalists, hikers and dog walkers. An awareness for the value of this 
area as a nature reserve has been significantly enhanced by the numerous tours that have been 
conducted by the writer through the area. 

Under proposals outlined within the Draft Maplewood Local Plan, most of the Wetlands are slated 
for development as Business Park (see "BP" on Figure I: Maplewood Local Plan Map). It became 
evident that the following problems could arise as a consequence of this development:-

1. The Wetlands would be destroyed. Their water recharge function to Maplewood 
Conservation Area could be affected or eliminated. 

11. The Mountain Forest-McCartney Creek to Maplewood Flats Wildlife Corridor would be 
constricted in an area where McCartney Creek meets Dollarton Highway to such an extent 
that it would either lose its function as a Corridor or would create the problem of large, 
possibly unwanted wild-life passing into the developed areas. 

m An important wildlife habitat and recreational area would be destroyed. 

Description and Discussion 

The area here proposed for conservation, is bound on the west by Maplewood Park, north by the 
Windridge Escarpment and Windridge Park, on the east by Windridge Park and on the south by 
Dollarton Highway (see Figures 1 & 2). 

The principal water source of these Wetlands is the 1.2 km. long Windridge Escarpment which 
lies partly within Windridge Park and which exposes on its south-facing slope, a poorly 
consolidated sedimentary unit, the Capilano Gravel, now a raised terrace of deltaic sediments. The 
gravels function as an aquifer and water recharge source for the Wetlands and ultimately the 
Conservation Area at Maplewood Flats. Water from numerous springs outflowing from the gravel 
escarpment, has in the past collected in marshy areas of the Wetlands, in particular the North 
Swamp. Extensive modifications to this drainage have taken place during the last 100 years by 
logging, excavating, filling and road construction which has resulted in the destruction of about 
90% of the North Swamp and the complete destruction of other marshy areas. This depletion of 
marshy areas and the creation of an artificial system of water channels, has resulted in an 
inadequate recharge of water into the marshes of the Conservation Area. 

For descriptive purposes, the entire 20.50 hectare area can be divided into three parts; the Western, 
Central & Eastern Areas (see Figure 2):-

1. The Western Area:-A Wetland of approximately 300m X 240m (6 ha.) bound on the west by 
Maplewood Park, on the north by the Windridge Escarpment, on the east by the Fill Area and 
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on the south by Dollarton Highway (see Figure 2). It includes most of what remains of the 
North Swamp, 90% of which was eliminated by the Fill Area and by the construction of 
Canadian International College. Under the Draft Maplewood Local Plan of November 9, 2000, 
about 75% of this remaining Western Area wetland is recommended for development as a 
Business Park. with the remainder to be highly modified Open Space (BP & OS on Figure 1) . 
All of this area is owned by the District ofNorth Vancouver (DNV). 

Water recharge for this area is from the deltaic gravels making up Windridge Escarpment 
which flows into what remains of the North Swamp. 

Throughout the area are water-filled channels, ponds, rotted stump depressions and marshy 
areas. 

Outflow from the North Swamp is facilitated by a man-made channel passing east and south 
long and across Dollarton Highway into the South Swamp (now known as the Park Street 
Marsh) and the Meadow Central (Salt) Marsh within the Conservation Area at Maplewood 
Flats. 

This Western Area wetland consists of two Second Growth vegetation types; Deciduous 
Salmonberry and Coniferous-Sword Fem. 

Deciduous-Salmonberry:-

This vegetation type covers what remains of the North Swamp, and lies immediately west of 
the Fill Area. It consists of an overstory of Red Alder and Black Cottonwood with an 
understory shrub layer of mainly dense Salmonberry, Spirea and Willow. Skunk Cabbage is 
the most notable herb (see Photo 1). 

The high water table and the importance to songbirds and waterfowl as a refuge area (Paish, 
Howard & Associates Ltd., 1975) make this habitat an important area to consider for wildlife 
conservation. The high cost of filling to get above the water table is also a deterrent to 
development. 

Game trails with evidence of Deer usage have been noted through the North Swamp. 

Coniferous-Sword Fem:-

Located west of the North Swamp and east of Maplewood Park. this vegetation type supports a 
closed canopy of Western Hemlock, Western Red Cedar and Douglas Fir. One Sitka Spruce 
(Photo 2) was noted. The understory comprises up to 40% Sword Fem. Vine Maple, Bitter 
Cherry, Salmonberry, Red Elderberry, Red Huckleberry and Salal are also common. Stumps 
remaining from the former logging in the area (Circa 1910), together with Nurse logs and 
Snags, are scattered throughout (Photo 3 & 4). 

Depressional areas, in particular a west-east marshy channel about 200 metres x 10 metres that 
connects with the North Swamp, are water filled. Paired water fowl have been observed in the 
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marshy channel and North Swamp and may be nesting in the more secluded parts of the North 
Swamp. 

A herd of five Does ranging in age from a yearling to an older adult have been observed year 
round in this area where their main food source is the tender new growth of many native plant 
species such as Bracken Fern, Salmonberry and Indian Plum (Photo 5). A thicket of Giant 
K.notweed (Photo 6) and a grassy meadow (Photo 7) located between 100 and 1 SO metres west 
of Forester Street immediately north ofDollarton Highway is a major feeding area. Their 
range also includes the nearby forest south of the Dollarton Highway where they feed on the 
tender new growth of Himalayan Blackberry that borders the south side ofDollarton Highway 
(Photo 8). Because the main source of food for the Deer borders both sides of Dollarton 
Highway, they are continually crossing this heavily used road, thus creating a hazardous 
situation for both themselves and the traffic. A Deer traffic warning sign positioned for traffic 
proceeding easterly is poorly located 110 metres east of Forester Street and should be relocated 
about 150 metres west of Forester Street as the Deer cross mainly in an area about 100 metres 
west of Forester Street. The sign should be larger, as the present small sign is not noticed by 
motorists and consideration should be given to some type of warning mark on the road surface. 

The buck Deer seem to have claimed the grassy meadows within the Eastern Area (described 
below) as there feeding area. 

2. The Central Area:- Once part of the North Swamp, the Central Area has been filled and 
partly developed by construction of the Canadian International College. The undeveloped Fill 
Area is slated for Business Park under the Draft Maplewood Local Plan of November 9, 
2000.(see BP on Figure 1) This area is also on DNV land. This undeveloped Fill Area has no 
value as an ecological reserve and will probably present problems relating to the type of 
materials and substances dumped at the site. A narrow strip of the North Swamp paralleling 
Dollarton Highway along the southern margin of the College should be incorporated into any 
conservation or ecological enhancement that might take place. This strip now partly serves as a 
west-east channel-way for water from the North Swamp into the Conservation Area at 
Maplewood Flats 

3. The Eastern Area:- An area of 14.5 hectares bound on the west by Canadian International 
College, on the north by Windridge Escarpment and Windridge Park, on the east by 
Windridge Park and to the south by Dollarton Highway and the Conservation Area at 
Maplewood Flats. The Eastern Area connects to the Western Area north-west of Canadian 
International College. All of the Eastern Area is owned by Vancouver Port Authority (VPA). 
Under the Draft Maplewood Local Plan, the entire area is recommended for development as a 
Business Park (BP on Figure I) with the proposed Berkley Road connector cutting through it 
to Dollarton Highway. The connector road is shown on the Draft Plan maps as bisecting the 
Eastern Area (see Figure 1 ). Discussions with Engineering Services ,DNV, indicate that it 
might be feasible to swing the connector road west towards Canadian International College, 
thus alleviating to some degree the negative effects of bisecting the main Deer feeding area 
(see Figure 2 for this alternative configuration). However, if a Mount Seymour Parkway to 
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Dollarton Highway connector is found to be necessary east of Seymour, it should be located in 
an area that does not contain such a sensitive eco-system. 

Commencing circa 1920, much of the Eastern Area east of Canadian International College was 
excavated for its sands and gravels, which were removed down to the underlying glacial tills 
(fine-grained impermeable rock flour resulting from the grinding action of glaciers). The 
removal of the gravel down to the till caused the interception of ground water flow, with a 
resultant increase of surface flow (i.e. the water-table is at or near the surface). Present 
drainage consists of a combination of man-made and natural channels. The principal of these 
are a west-east trench called Berkley Springs, corresponding to the southern margin of 
Windridge Park which attempts to collect the water outflow from the gravels, and "Berkley 
Creek" (first use of this name) which drains downslope from Berkley Springs immediately to 
the east of the Old Berkley Road (see Figure 2). This drainage then flows into a large west-east 
marshy ponding area north of a berm constructed along the north side of Dollarton Highway. It 
then passes out of the Eastern Area via a culvert beneath Dollarton Highway and into the 
slough of the Conservation Area once used for barging the gravels out of the pit area. This 
berm and a second berm west of the Blueridge/McCartney Creeks riparian zone were 
established to prevent flooding from the pond onto Dollarton Highway and from Blueridge 
Creek into the gravel pit. 

A list of 61 bird species has been compiled for this Eastern Area and Windridge Park over an 
approximately three year period by local resident, Vic Adamo, Provincial Parle Ranger 
(retired) and is appended to this report. Three Hawk nests exist in Cottonwoods, two in the 
north-east (Photo 9) and one in the southern sectors of this Eastern Area. A wild-life viewing 
station has been operating in the vicinity of the north-east nests for a number of years where 
song birds attracted to bird feeders were very likely the attractant for the Hawks. Coopers 
Hawks were seen building the two north-east nests about two years ago and a Red-tailed Hawk 
was observed flying near the southern nest in March,2001. A Bald Eagle was observed flying 

through the forest almost at ground level in the vicinity of the viewing station. 

The ·vegetation types in the Eastern Area are primarily Disturbed Deciduous in the area of the 
former gravel pit and an area immediately north of the College. A narrow strip of Coniferous
Sword Fem 220 metres (north-south) and 70 metres wide (west-east) in the south-east comer 
of the Eastern Area abuts the western boundary of Windridge Park. Strips ofDeciduous
Salmonberry occur west-east along the base ofWindridge Escarpment and north-south 
between the College and the former gravel pit. 

Disturbed Deciduous:-

This vegetation type occurs over the former gravel pit (a. below) and a site which supplied the 
foundation fill for the College (b. below). 

a.) The former gravel pit:-



Red Alder and Black Cottonwood are the dominant tree species in the former gravel pit. Young 
Western Hemlock and Western Red Cedar, which are scattered sparsely throughout the area, are 
the first signs of the next successional forest i.e. Coniferous-Sword Fem. 
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The understory is very variable due to the hummocky terrain and variable topsoil. Numerous areas 
of ponding occur due to this irregular terrain. The dominant understory species are a number of 
grasses (Fescue, Velvet Grass, Bent Grass, Orchard Grass) which occur throughout most of the 
former gravel pit and are referred to in this report as the Deer Meadows (see Figure 2). 
Salmonberry, Raspberry, Himalayan Blackberry, Thimbleberry, Trailing Blackberry, Black 
Twinberry and Red Elderberry are scattered within the Deer Meadows and form an impenetrable 
tangle in many places, particularly on the western and southern borders of the Meadows. 

Because of the ample water-supply from the gravel aquifer, the grassy areas are well maintained 
and provide a year-round feeding habitat for Deer. The grasses are kept closely cropped by the 
Deer in the main part of the Meadows (Photos 10 & 11). A prominent and well used game trail, 
located on the north margin of the grassy area, is the principal entry or exit point to this Deer 
feeding area ( Figure 2 and Photo 12). After about 50 metres, this principal trail breaks up into a 
maze of trails throughout the grassy Meadows. Buck Deer have marked the ground through the 
Meadows (Photo 13) and numerous saplings of Cottonwood, Alder and Willow show antler 
damage (Photos 14 & 15). The variable healing of this damage indicates the presence of the Deer 
over a number of years. Sightings indicate three Buck Deer are presently resident in the area. 
However, they seem to be somewhat reclusive and are not often seen. Bedding sites noted in the 
dense brush between the Meadows and Dollarton Highway and the intensive signs of usage of the 
game trails, suggest that the Bucks rest during the day and move around mostly at night, unlike the 
Does in the Western Area who are often seen moving about during the day. However, in 
October,2000, an adult buck was killed by traffic during daylight hours opposite the entrance to 
the Conservation Area. 

Numerous less prominent game entry/exit points can be identified on the western and southern 
margins of this habitat area. Movement of Deer and other mammals from the Eastern Area to the 
Conservation Area at Maplewood Flats is mainly through two gated, but negotiable breaches in 
the Blackberry covered berm along Dollarton Highway. Road-kill and sightings suggest the 
eastern of these two breaches, which is opposite the vehicle entrance to the Conservation Area, is 
the most commonly used of the two. However, a second location where game may cross Dollarton 
Highway, is at McCartney Creek. If this is the case, then the Deer crossing sign presently located 
170 metres west of McCartney Creek should be relocated to a point east of McCartney Creek. 

This game crossing is also the location of two bus stops and is the most common crossing point 
for hikers, dog walkers and naturalists visiting the Conservation Area or travelling between the 
Conservation Area and Windridge Wetlands. It is recommended that a pedestrian crossing with 
lights be installed at this location. 

b.) The fill source for the College:-

Although Red Alder and Black Cottonwood are the dominant tree species in this area, they are 
much smaller and younger than in the gravel pit area. Successional Western Hemlock and Western 



. . 
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Red Cedar are absent. The gravels have not been removed to the underlying till, so that 
interception of the water table has not occurred. Ponding is absent due to the lower water table and 
the regularity of the surface. 

Two streams which flow west and east along the northern boundary of this disturbed area in a 
man-made channel, collect water from springs sourcing from the sands and gravels exposed in the 
face of the land fill excavation. The western stream flows south, then west, along the GVRD Sewer 
Access Road into the North Swamp of the Western Area which drains into the Park Street Marsh 
of the Conservation Area at Maplewood Flats. The eastern stream flows south, then west along the 
northern boundary of the College and south within a culvert beneath the driveway of the College. 
This channel also eventually reaches the Park Street Marsh. 

The water from these two streams has been inadequate for recharge of the Park Street Marsh since 
about 900/o of the North Swamp was eliminated by the College and land-fill. To circumvent the 
drying out of the Marsh, it has been necessary for Wild Bird Trust to install a system whereby 
filtered ground water is directed into the Marsh. 

This fill area north of the College is very isolated, with virtually no human traffic and therefore 
serves as an ideal wildlife refuge. As with the Disturbed Deciduous vegetation type in the area of 
the gravel pit, game trails are evident but to a much lesser extent than in the Eastern Area. 
Sightings of doe Deer have been made and the presence of the bucks is indicated by one antler 
scarred sapling (Photo 16) . Scats of Coyote were noted as has been the case throughout the 
Windridge Wetlands. 

Deciduous-Sa1monberry:-

This vegetation type is bound on the south by the College fill removal site (area b. above) and the 
former gravel pit and on the north by Windridge Escarpment. The dominant overstory species are 
Black Cottonwood and Red Alder with a dense understory ofSalmonberry, Spirea and Willow. 
Very little standing water in swamp or depressional areas exists. Drainage from Berkley Springs 
down "Berkley Creek" through this vegetation type north of the gravel pit, has been described 
under (a.) above. Drainage from the western part of this vegetation type is described under (b) 
above. · 

Coniferous-Sword Fem:-

Westem Hemlock, Western Red Cedar and Douglas Fir are the dominant tree species in this 
closed canopy strip of second growth forest which lies within the VP A land, but is contiguous 
with the same forest type lying within Windridge Park. The understory, when present, is mainly 
Sword Fem. 

Proposals:-

I 
I 
I 

I 

I 
I 
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I. Western Area:- To conserve the Western Area Wetland, coniferous forest and wild life habitat 
in their present form. with enhancement of existing habitat where required and rezone to PRO 
(Parks, Recreation and Open Space) with additional protection as Natural Parkland (see 
proposed Rezoning Bylaw 1079). Department of Fisheries and Oceans should be approached 
for comments on the Salmon enhancement possibilities of this Wetland. 

2. Eastern Area:-

1. 

11. 

"\; 111. 

IV. 

Preserve the low-lying swampy area and wild-life habitat in its present form, 
again with enhancement of existing habitat where required. 

Recommend realignment of the Berkley Road Connector west of and away from 
the Deer and Wetland habitats so that it passes near the eastern boundary of 
Canadian International College. The problems created by disrupting the west to 
east dynamics of the wild-life habitat and wetland with a north-south connector 
road, should be addressed. Alternative Connectors along Dollarton Highway, 
where habitat impact is not such an important factor, should be considered. 

The existing springs, drainage channels and creeks throughout the Eastern Area, 
should be configured in such a way that the water recharge function to the 
Wetlands of the Conservation Area at Maplewood Flats is maximised. 

To rectify the Wildlife Corridor constriction along that part of McCartney Creek 
immediately north ofDollarton Highway, the strip of Coniferous-Sword Fem 
Forest flanking the west boundary ofWindridge Park, should be included in 
Windridge Park. 

v. Rezone all areas to PRO with additional protection to Natural Parkland (see 
proposed Rezoning Bylaw 1079) 

vi. Larger and better placed Deer crossing signs should replace the existing Deer 
signage on Dollarton Highway. A pedestrian cross-walk and light should be 
installed near the main entrance to the Conservation Area at Maplewood Flats. 

vu. All conserved areas should be contiguous in order to maintain the gene flow and 
sustainability of the habitat. 
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Appendix A:- Photos 

I. View of the North Swamp. Note Red Alder, Black Cottonwood and Skunk Cabbage. 

2. One Sitka Spruce, located in the second growth coniferous forest of the Western Area, is the 
only specimen in the study area. 

3. Old growth stumps in the coniferous forest of the Western Area. Spring-board slots remain in 
some. 

4. Huckleberry bushes reach giant size on old growth stumps, Western Area. 

5. Two Does feeding on new growth of Salmonberry, Indian Plum and Bracken Fem, Western 
Area. 

6. The tender new growth of Giant Knotweed in foreground and to the left, is a food source for 
the Does, Western Area. 

7. A grassy meadow in the Western Area, once the site of a residence, is another feeding area for 
the Does. 

8. The Does feeding on Himalayan Blackberry south side ofDollarton Highway near Western 
Area. 

9. Coopers Hawk nest, north-east sector of Eastern Area. 

10. Principal part of the Deer Meadow, Eastern Area. 

11. Secluded grassy area on the margins of the Deer Meadow, Eastern Area. 

12. Principal Game Trail, Eastern Area. 

13. Buck scrape near principal game trail within the Deer Meadow, Eastern Area. 

14. Recent and old antler damage to saplings near entrance to Deer Meadow (north side), Eastern 
Area. 

15. Recent antler damage to saplings near entrance to Deer Meadow (north side), Eastern Area. 

16. Antler scratches on sapling, north of Canadian International College. 

• I 



Photo 1 

View of the North Swamp. Note Red Alder, 
Black Cottonwood and Skunk Cabbage 

Photo 2 

One Sitka Spruce, located in the second 
growth coniferous forest of the Western 
Area, is the only specimen in the study 
area. 
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Photo 3 

Old growth stumps in the coniferous forest of the Western 
Area. Spring-board slots remain in some. 

Photo 4 

Huckleberry bushes reach giant size on 
old irowth stumps, Western Area. 
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Photo 5 

Two Does feeding on new growth of Salmonberry, Indian Plum 
and Bracken Fern, Western Area. 

Photo 6 

The tender new growth of Giant Knotweed in foreground and 
to the left, is a food source for the Does, Western Area. 
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Photo 7 

A grassy meadow in the Western Area, once the site of a 
residence, is another feeding area for the Does. 

Photo 8 

The Does feeding on new growth of Himalayan Blackberry 
south side of Dollarton Highway near Western Area. 
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Photo 9 

Coopers Hawk nest, north-east sector of Eastern Area. 

Photo 10 

Principal part of the Deer Meadow, Eastern Area. 



Photo 11 

Secluded grassy area on the margins of the Deer Meadow, 
Eastern Area. 

Photo 12 

Principal game trail, Eastern Area. 
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Photo 13 

Buck scrape near principal game trail within the Deer 
Meadow, Eastern Area 

Photo 14 

Recent;and old antler damage to saplings 
near entrance to Deer Meadow (north side), 
Eastern Area. 

I-' 
00 



Photo 15 

Recent antler damage to saplings near 
entrance to Deer Meadow (north side), 
Eastern Area. 

Photo 16 

Antler scratches on sapling, north of 
Canadian International College. 
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Appendix B:-Bird List 

The following bird species have been observed in the Eastern Area and Windridge Park over the 
last three years by Vic Adamo, Resident in the area and Provincial Park Ranger (retired):-

Common Name Four-letter Code Common Name Four-letter Code 

Great Blue Heron GBHE Red-breasted Nuthatch RBNU 
Canada Goose CAGO Brown Creeper BRCR 
Mallard MALL Winter Wren WIWR 
Bald Eagle BAEA Golden-crowned Kinglet GCKI 

Cooper's Hawk CORA Ruby-crowned Kinglet RCKI 
Red-tailed Hawk RTIIA Swainson' s Thrush SWTH 
Merlin MERL American Robin AMRO 
Peregrine Falcon PEFA Varied Thrush VATH 
Killdeer KILL Cedar Waxwing CEWA 
Least Sandpiper LESA European Starlimz EUST 
Glaucus-winged Gull GWGU Red-eved Vireo REVI 
Rock Dove RODO Yellow Warbler YEWA 
Band-tailed Pigeon BTPI Yellow-rumped Warbler YRWA 
Great Homed Owl GROW Black-throated Gray BTGW 

Warbler 
Northern Pi2II1v Owl NPOW Wilson's Warbler WIWA 
Vaux's Swift VASW Western Tanager WETA 
Rufous Hummingbird RUHU Black-headed Grosbeak BHGR 
Belted Kingfisher BEKI Rufous-sided Towhee RSTO 
Downy Woodpecker DOWO Savannah Sparrow SAVS 
Hairy Woodpecker HAWO Somz Sparrow SOSP 
Northern Flicker NOFL . 

' Golden-crowned Sparrow GCSP 
Pileated Woodpecker PIWO White-crowned Sparrow WCSP 
Willow Flycatcher WIFL Dark-eved Junco DEJU 
Tree Swallow TRSW Brown-headed Cowbird BHCO 
Violet-green Swallow VGSW House Finch HOFI 
Northern Rough- NRWS Pine Siskin PISI 
winged Swallow 
Barn Swallow BASW American Goldfinch AMGO 
Steller' s Jay STJA Evening Grosbeak EVGR 
Northwestern Crow NOCR House Sparrow HOSP 
Common Raven CORA 
Black-capped BCCH 
Chickadee 
Bushtit BUSH 
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