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Invasive Species Program 2011 Report  
 
 
 
Introduction 
 
Invasive Species have been with us since the first Europeans immigrated to Canada. Efforts 
to deal with these invasive species over time have tended to be reactive, costly and often not 
very effective. In the last 20 years, attention has shifted from this reactive approach to 
developing a more strategic approach to dealing with invasive species e.g. the federal 
strategy, An Invasive Alien Species Strategy for Canada. However, these broad based 
strategies must be translated to a local and usable scale, where local agencies with restricted 
resources must make decisions about where to focus their work. Credit Valley 
Conservation’s (CVC) Invasive Species Strategy does just that. It sets goals, objectives and 
priorities for the organization and provides a framework to begin implementation. Many 
conservation authorities have been developing similar strategies. CVC’s Invasive Species 
Strategy was completed in 2008. 
 
With a mandate to conserve and protect the natural resources of the Credit River Watershed 
CVC has set the following goals for managing invasive species: 
  

1. Maintain healthy ecosystems and native biodiversity; 
2. Reduce the ecological and economic impacts of invasive species; 
3. Advance knowledge and understanding about invasive species; 
4. Provide support and resources for conservation land management; 
5. Provide technical advice and support to other conservation agencies and private 

landowners; and, 
6. Coordinate and/or assist with efforts to manage invasive species with internal and 

external groups and at all levels of government. 
 
CVC has set priorities in two main areas: 
 
By Species: 
 

 Prioritizing invasive species for management. CVC has developed priority lists (see 
CVC invasive species lists) where plants and animals are categorized based on how 
aggressive they are in spreading, their impacts on native species and the 
environment, and their distribution across the watershed. 

 Developing and applying appropriate control measures for priority species. 
 

By Location: 
 

 Prioritizing areas of the watershed high in native biodiversity for monitoring, prevention 
and control. 

 Prioritizing control on species and areas of the watershed where occurrences are 
considered early invasions. This is the most proactive and efficient manner in which to 
deal with invasive species, in essence, attacking the problem before it gets out of 
hand. 
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Prevention and control through the creation of awareness: 
 

 Public outreach and resource development to educate, inform, prompt action and to 
build partnerships. 

 
With objectives set in the fields of land management, science, education, planning and an 
identified need for partnership, the CVC program has been moving forward on all of these 
over the last several years. This report follows on the 2010 Annual Report and covers work 
completed in 2011. Annual reports are prepared each year for the Invasive Species Program. 
 
2011- Working Budget  
 
301-358 Invasive Species Program 
2011 budget $108 175 
*2010 Carry over $4 446 
**Hydro One funding $9 850 
***Total $122 471 

* Carry over from 2010 represented the costs for production of invasive species signage for 
conservation areas. Delays in delivery from the printer carried this into January 2011 
** The program received funding from Hydro One for an invasive species management plan 
and implementation at Limehouse Conservation Area  
*** Corporate administrative overhead charges are not included within the total above 
 
Program Activities and Highlights 
 
The CVC Invasive Species Program has been built around two areas of focus:  
 

 Support for CVC outreach activities 
 Implementation of Control and Prevention at CVC conservation areas (CA’s) through 

the Invasive Species CA Lands Program 
 
Outreach 
 
The Invasive Species Program benefits from an integrated departmental delivery of outreach 
to watershed residents. CVC’s Stewardship and Restoration Department is instrumental in 
delivering a large component of outreach related to the program, but outreach also occurs 
through Conservation Areas staff, Communications, Lands & Natural Heritage and Invasive 
Species Program staff itself. 
 
Control and Prevention 
 
A gap in the current program has always been addressing the issue of control and prevention 
external to CVC lands. While the Invasive Species CA Lands Program focuses on CVC 
lands, it also attempts to address high priority projects across the watershed; however limited 
resources have restricted these efforts. While resources are still in short supply in 2012 the 
first steps will be taken through the Forestry Department and Rural Outreach to support and 
implement a broader effort that will hopefully begin to address some of the issues found on 
private lands. 
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Accomplishments/Activities for 2011  

 
 CVC participates on three committees of the Ontario Invasive Plant Council lending 

our knowledge and expertise, sharing information and partnering where opportunities 
exist. Committees are: 

 
i) Research and Control - this committee works to develop the science around 

managing for invasive plant species. 
ii) Communications - this committee works to develop outreach materials and 

communications strategies targeting invasive plants. 
iii) Horticultural Outreach Collaborative - this committee works with the horticultural 

industry to educate about invasive garden plants in the trade and move the 
industry toward a common understanding of issues and best practices. 

 
 CVC coordinates a discussion group of organizations in the Greater Golden 

Horseshoe (GGH Invasive Species Discussion Group). In 2011 CVC organized this 
group’s second Invasive Species Projects Tour. The tour highlighted CVC projects at 
Limehouse and Terra Cotta and a City of Brampton project at Hickory Woods. The 
event was attended by 21 staff from over 14 different organizations (municipalities, 
conservation authorities, NGO’s and province) in the Greater Golden Horseshoe. 
Feedback was extremely positive and calls for another tour in 2012 were encouraged. 

 CVC produced a new brochure called A Guide to Gardening Wisely: Invasive 
Garden Plants & Alternatives. This brochure targets invasive plants being sold in the 
horticultural industry. 5,000 copies were produced. 

 A new CVC Invasive Species Program  factsheet describing the program was 
completed to educate audiences on just what the CVC program addresses and offers. 
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 The program hosts a number of workshops and events throughout the year specific to 
the topic of invasive species. In 2011 there were a total of 19 events held at five 
properties hosting up to 327 participants. 

 CVC’s Conservation Youth Corps (CYC) supports at least one invasive species 
workday per week over the summer months and is an instrumental part of the 
program’s control efforts. In 2011 CYC committed 21 days with over 259 students to 
projects spanning three CAs. 

 CVC’s Stewardship Department runs many events, some featuring invasive species 
as a topic. The Invasive Species Program supports these efforts where technical 
expertise is required. In 2011 there were 4 events/workshops requiring support from 
the Invasive Species Program.  

 The program also seeks speaking opportunities to spread messaging about invasive 
species and in 2011 delivered at over six venues from Mississauga Master Gardener 
meetings to the AGM of the Ontario Community Foresters. 

 The program also promotes awareness through outreach by providing educational 
materials and a program display for use by all CVC staff. In 2011 display/materials 
were present at 14 events for a total of 56 days. 

 Invasive Species Educational Signage produced for six new CAs. This brings the total 
to 11 for CAs with installed interpretive signage.  

 Hydro One grant received and project successfully implemented. Draft Invasive 
Species Management Plan completed. 

 Support provided to City of Brampton with the Hickory Woods Invasive Species 
Control project. 

 Giant hogweed workshop co-hosted with TRCA for area municipalities. Objective was 
to inform about best management practices, legislative tools and coordinate efforts. 
Over 38 participants from area municipalities, province and NGOs. 

 Completion of the draft Landowners Guide to Managing and Controlling Invasive 
Plants. CVC leads the development of this guide with contributions from staff at 
Ministry of Natural Resources, Ontario Federation of Anglers and Hunters and Ontario 
Invasive Plant Council. Final manual is set for publication in 2012. 

 CVC partnered with OFAH to hire a cost shared summer student position. Student’s 
focus was on invasive species removal/control and support for outreach activities 
(separate report available). 
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 Invasive species projects identified across the Core 10 Properties and prioritized for 
treatments (see Invasive Species Control and Management Projects section). 

 
Outreach and Event Summary 
 
 
 
 
 
 
 
 
 
 
 
 
Invasive Species Control and Management Projects 
 
For each conservation area a summary of the 2011 invasive species control and 
management projects are provided in the next section of this report. Attached at the end of 
this report also are individual project reports for larger projects which provide greater detail.  
 
 

Activity Type # of events Numbers participating or 
days 

Workshops/events 19 327 people 
CYC workdays 21 259 students 
Stewardship events 
supported 

4 - 

Speaking engagements 6 - 
Invasive Species Display 
/Materials at events 

14 56 days 
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2011 Invasive Species 
Control and Management Projects 

 
 
 
 
 

 Introduction 
 

 Project Summaries by Conservation Area 
 
 Project Reports 
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Introduction 
 
In 2011 CVC completed 72 invasive species control and management projects at 11 
conservation areas (CA) covering an area of 23 hectares.  These projects were determined 
based on priorities outlined in the CVC Invasive Species Strategy (2008).  Priorities for the 
Invasive Species CA Lands Program include: 
 

1. Protecting the largest and most diverse native communities with a focus on lands 
designated and known as significant including Areas of National and Scientific Interest 
(ANSI), Environmentally Sensitive Areas (ESA) and Provincially Significant Wetland 
(PSW) areas. The CAs addressed in 2011 that fall within this priority include: 

o Upper watershed: Caledon Lake CA, Island Lake CA  
o Middle watershed along the Niagara Escarpment: Terra Cotta-Silver Creek 

Complex (Terra Cotta CA, Terra Cotta Forest CA, Jacquith Property, Silver 
Creek CA), Belfountain CA 

o Lower watershed: Rattray Marsh CA 
 

Areas not selected in the above that have known locations for a significant number of 
regionally rare species (CVC Species of Conservation Interest) or community types 
are also considered. The conservation areas addressed in 2011 that fall within this 
priority include: 

o Middle watershed along the Niagara Escarpment: Limehouse CA 
 

2. Areas in which there is a high degree of volunteer/public interest where resources for 
long term management are available such that the area can serve as a model site for 
both public education, exploration of control techniques and engagement of 
volunteers. The CAs addressed in 2011 that fall within this priority include: 

o Upper watershed: Belfountain CA 
o Middle watershed along the Niagara Escarpment: Terra Cotta CA 
o Lower watershed: Meadowvale CA, Rattray Marsh CA 

 
3. Lands adjacent to and corridors connecting to areas selected through addressing the 

first priority. The CAs addressed in 2011 that fall within this priority include: 
o Upper watershed: Upper Credit CA, Wilcox CA 

 
Conservation areas were then further prioritized for action based on the following: 

o Potential for impact and relative abundance of the invasive plant species found (e.g. 
rate of spread and displacement of existing biodiversity). Aggressiveness or impact of 
the species determines which category they are placed in that determines their priority 
level. See Table 1 for CVC’s list of priority invasive plants. 

o Early invasions of an invasive species within a high quality area. 
o Health and safety concerns (e.g. hogweed dermatitis). 
o The success of a control method and the resources required to implement a control 

project. 

 
Table 1. CVC’s list of priority invasive plants consisting of six categories, where Category 1 
ranks as the most invasive and Category 6 ranks as the least invasive. 
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Category Name Description 

1 Transformers 

Species that exclude all other species and dominate sites indefinitely. Plants 
in this category are a threat to natural areas wherever they occur because 
they tend to disperse widely (for example, through transport by birds or 
water). They are the top priority for control but control may be difficult. 
Upon detection, immediate removal is recommended and control of spread 
into other areas. 

2 
Highly 
invasive 

Species that are highly invasive but tend to dominate only certain niches or 
do not spread rapidly from major concentrations. Many spread by 
vegetative means or seeds that drop close to the parent plant. Most persist 
in dense populations for long periods. Control where necessary and limit 
their spread into other areas. 

3 
Moderately 
invasive 

Species that are moderately invasive but can become locally dominant 
given certain conditions e.g. soils, recreational impacts. Control where 
necessary and limit their spread into other areas. 

4 
Minimally 
invasive 

Species that do not pose an immediate threat to natural areas but do 
compete with more desirable native species. Once established, many can 
reproduce aggressively and become difficult to eradicate. Some are similar 
to native species and are often substituted by nurseries. Control where 
necessary and limit their spread to other areas. 

5 
Potentially 
invasive 

Species to Monitor. Some of these species have the potential to become 
invasive in Ontario. They can reproduce aggressively on occasion but have 
not yet been shown to be a serious threat to natural areas in Ontario. Some 
are very similar to indigenous species and may therefore be difficult to 
identify. Where early stages of invasion are detected, removal is 
recommended. Monitoring of occurrences strongly suggested. 

6 Watch list 
These are invasive species known to have significant economic, health or 
environmental impacts in adjacent jurisdictions and are not yet known to be 
present in the Credit River Watershed, but are at risk of being introduced. 
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Belfountain Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Belfountain Conservation Area (Belfountain CA) is located in the middle of the Credit River 
Watershed along the Niagara Escarpment. It is home to many rare species of flora and fauna 
and lies adjacent to the Forks of the Credit Provincial Park, another significant natural area. 
Given this, it is a high priority area for invasive species management. 
 
Before it was purchased by CVC it was a privately held estate, and as such many of the 
invasive species present are invasive garden escapees. The species focused on for removal 
projects in 2011 were garlic mustard, Japanese knotweed, Norway maple, lily-of-the-valley, 
and goutweed. 
 
 
Species Information: 
 
Garlic mustard is listed as one of CVC’s top 10 invasive plant species for the Credit River 
Watershed and is considered a Category 1 species (Table 1). At Belfountain CA garlic 
mustard is mainly on the west side of the river in more disturbed locations.  Therefore in 2011 
garlic mustard removal was initiated to stop its spread into higher quality habitats. 
 
Japanese knotweed is one of CVC’s priority invasive species of concern in the Credit River 
Watershed and is considered a Category 1 species (Table 1). It is currently in the early 
stages of invasion in the watershed and therefore CVC is concentrating on removing it from 
the headwaters to try and stop its spread downstream through the watershed. 
 
Lily-of-the-valley is another priority species for the Credit River Watershed and is 
considered a Category 3 species (Table 1). Due to the history of the property there is a 
significant amount and distribution of lily-of-the-valley that has escaped from the original 
gardens at Belfountain CA. 
 
Goutweed is considered one of the top 10 invasive plant species of concern in the Credit 
River Watershed and is considered a Category 1 species (Table 1). Similar to lily-of-the-
valley there is also a substantial amount of goutweed found on the property.   
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Project Locations:  
 

 
 
Project Summaries: 
 

1. A small patch of Japanese knotweed (approximately 30 stems) was growing along 
the road access into Belfountain CA beside the neighbour’s fence, with a few stems 
growing on the neighbour’s property. The landowner was contacted in 2010 and a 
Private Lands Invasive Species Removal Agreement was drafted and approved to 
allow CVC staff to access and remove the Japanese knotweed from the neighbouring 
property. In 2011 there was a small amount of regrowth and these stems were 
sprayed by CVC Natural Heritage staff (a licensed pesticide operator) with Roundup 
Ultra 2 in July. The patch will be revisited next year to control any emergence of new 
shoots with Roundup.  

 
2. A large patch (approximately 20 m x 15 m) of Japanese knotweed was found along 

the entrance road. See attached Project Report for details. 
 

3. Garlic mustard was found scattered in multiple locations around the picnic areas at 
Belfountain CA. Therefore CVC’s Lands, Natural Heritage and Stewardship staff 
partnered with Biological Awareness and Education Network (BEAN) and held a 
volunteer workday in May 2011 where 25 volunteers pulled over 500 pounds or 28 
bags of garlic mustard in four hours. The bags were taken to the municipal landfill for 
composting. To deplete the seed bank, these areas will have to be revisited for the 
next several years. 

 
4. A medium sized patch of Japanese knotweed (approximately 12 m x 9 m) was found 

growing along the creek at the south end of the parking lot. In May 2011, this patch 
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was sprayed by CVC Central Services staff (a licensed pesticide operator) with 
Roundup Ultra 2. The stems found along the creek’s edge were injected with Roundup 
Ultra 2 by Natural Heritage staff (a licensed pesticide operator) to ensure no herbicide 
entered the creek. This patch was revisited in July 2011 by Natural Heritage staff. 
Once again spraying and injection methods were used to ensure herbicides did not 
enter the river. This patch will be revisited next year to control any regrowth and new 
shoots with Roundup. 

 
5. A small patch of Japanese knotweed (approximately 15 stems) was found in the 

organic dump. These stems were sprayed in May 2011 by Central Services staff (a 
licensed pesticide operator) and revisited in July 2011, where they were sprayed again 
by Natural Heritage staff (a licensed pesticide operator). This site will be revisited next 
year to control any new growth that is found. 

 
6. A small patch of goutweed (another early invasion of about 75 plants) was found on 

the edge of a small creek that runs into the pond. Due to the proximity to water, this 
patch was hand pulled over two days, one in July and one in August, in 2011 by 
Natural Heritage staff. This patch will be revisited next year to monitor for any new 
growth. 

 
7. A large patch of garlic mustard was found on the slope south of the trail system that 

loops around the pond. See attached Project Report for details (Belfountain 
Public School Project).  

 
8. A small patch of goutweed (an early invasion of about 50 plants) was found on the 

south edge of the pond. This patch was selected as a priority because of it’s small size 
and proximity to a high quality natural area. Due to the infestation being located in a 
groundwater seepage area no herbicides could be applied and the goutweed had to 
be hand pulled. This was initiated in 2010 by Lands and Natural Heritage staff, 
however due to goutweed’s delicate root system, not all of the root fragments could be 
removed. Therefore in 2011 this patch was hand pulled three times over the field 
season, once in May and twice in June, by Natural Heritage staff. This patch will be 
revisited next year to monitor for any new growth. 

 
9.  The terraced gardens (approximately 10 m x 15 m in size) near the main picnic area 

at Belfountain CA are predominantly covered by goutweed. See attached Project 
Report for details. 

 
10.  A large Norway maple seed tree and a stand of saplings were found along the west 

riverbank. See attached Project Report for details. 
 

11.  A fairly small patch of Japanese knotweed (approximately 150 stems) was growing 
along the west side of the riverbank near Picnic Area 2. In 2010 Central Services cut, 
tarped and laid down wood chips to suppress the growth of the patch. In 2011 
emerging new shoots were injected with Roundup Ultra 2 by Natural Heritage staff (a 
licensed pesticide operator) in May. The patch was revisited in July by Natural 
Heritage staff (a licensed pesticide operator and assistant to a licensed pesticide 
operator) and the remaining shoots were controlled using Roundup Ultra 2. This patch 
will be revisited next year to control any new shoots with Roundup. 
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12.  A fairly large patch of Japanese knotweed (approximately 12 m x 8 m) was located 
on the east side of the riverbank running from the roadside down a steep slope to the 
river. In May 2011, the majority of this patch was sprayed by Central Services staff (a 
licensed pesticide operator) with Roundup Ultra 2. The stems found along the river’s 
edge were injected with Roundup Ultra 2 by Natural Heritage staff (a licensed 
pesticide operator) to ensure no herbicide entered the river system. This patch was 
revisited in July by Natural Heritage staff (a licensed pesticide operator and assistant 
to a licensed pesticide operator). Once again spraying and injection methods were 
used to ensure herbicides did not enter the river. This patch will be revisited next year 
to control any regrowth and new shoots with Roundup. 

 
13.  Although a great deal of lily-of-the-valley is found at Belfountain CA, the six small 

patches spread out along Gorge Loop Trail were the focus for 2011.  These small 
patches (ranging in size from 20 plants to 70 plants) were selected as a priority 
because they were found in areas that were otherwise undisturbed and mostly free of 
invasive species. The patches were dug up by Natural Heritage staff in June to ensure 
as much of the roots were removed as possible. The sites were revisited in July and 
any new growth was removed.  These patches will be revisited next year to control 
any new growth. 
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Island Lake Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Island Lake Conservation Area (Island Lake CA) is located at the top of the Credit River 
Watershed in the Town of Orangeville. It is an 819 acre property and is mainly comprised of 
the town reservoir which is used by the public for recreational activities throughout the year. 
Although it is heavily influenced by human activity, it still has a few high quality areas 
including a beaver pond and a marsh area which is zoned as a wildlife sanctuary. However, 
the high amount of disturbance in the area from past and present development, agriculture, 
and active recreation has resulted in the presence of many invasive species.  
 
Species Information: 
 
Dog-strangling vine is listed as one of CVC’s top 10 invasive plant species for the Credit 
River Watershed and is considered a Category 1 species (Table 1). This species was 
selected for removal because it is currently in the early stages of invasion in the upper 
watershed; therefore CVC is concentrating on removing it from the headwaters to try and 
stop its spread. Currently there is only one reported sighting at Island Lake CA and therefore 
this species was targeted for removal in 2011. 
 
Glossy buckthorn is listed as a Category 2 species (Table 1) and is found throughout Island 
Lake CA. At this point it is too wide spread to be a priority for control; however, it was found 
in the same area as the dog-strangling vine and therefore was also targeted for removal at 
this location. 
 
Project Location:  
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Project Summary: 
 
A large patch of dog-strangling vine (approximately 4,200 m2 in size) was found in the 
coniferous plantation on the west side of the reservoir.  The patch was sprayed by CVC 
Natural Heritage and Forestry staff (2 licensed pesticide operators and a trained assistant to 
a licensed pesticide operator) in July 2011. The majority of the patch was sprayed with 
Dichlorprop-D, while a test plot was set up and sprayed with Roundup Ultra 2 to compare the 
two herbicides. The area was also heavily infested with glossy buckthorn and it was also 
sprayed with both herbicides. The patch will continue to be monitored and any new shoots 
will be treated with Dichlorprop or Roundup depending on what is determined to be the most 
effective herbicide for dog-strangling vine. 
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Ken Whillans Resource Management Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Ken Whillans Resource Management Area (Ken Whillans RMA) is located in the upper Credit 
River Watershed. It is the site of an old quarry, with three ponds formed by flooding old 
gravel pits. The species focused on for invasive species removal projects in 2011 were dog-
strangling vine, common buckthorn, Manitoba maple, non-native honeysuckle, and garlic 
mustard.  
 
Species Information: 
 
Dog-strangling vine is listed as one of CVC’s top 10  invasive plant species for the Credit 
River Watershed and is considered a Category 1 species (Table 1). This species was 
selected for removal because it is currently in the early stages of invasion in the upper 
watershed and therefore CVC is concentrating on removing it from the headwaters to try and 
stop its spread. Currently there is only one reported sighting at Ken Whillans RMA and it was 
targeted for removal. 
 
Japanese knotweed is considered a Category 1 species (Table 1) by CVC and this patch is 
the only know occurrence at Ken Whillans RMA. Japanese knotweed is currently in the early 
stages of invasion in the upper watershed and therefore CVC is concentrating on removing it 
from the headwaters to try and stop its spread. 
 
Common buckthorn, non-native honeysuckle and garlic mustard are three of CVC’s top 
10 invasive plant species, while Manitoba maple is another priority invasive species for the 
Credit River Watershed. All four are Category 1 species (Table 1). These species were 
selected for removal in one project location at Ken Whillans RMA because they were found 
adjacent to a mature silver maple swamp.  
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Project Locations: 
 

 
 
Project Summaries: 
 

1. A small patch of dog-strangling vine (approximately 15 stems) was found on the side 
of the Main Pond Trail on the north side of the large pond. In 2010 CVC Forestry staff 
sprayed the patch with Roundup Ultra 2.  The patch was revisited in 2011 and only a 
few new shoots had resprouted. Therefore, CVC Natural Heritage staff (a licensed 
pesticide operator) sprayed the stems with Roundup Ultra 2. The patch will continue to 
be monitored and any new shoots will be treated with Roundup. 
 

2. Manitoba maple, common buckthorn, non-native honeysuckle, and garlic 
mustard were found along the trail beside a mature silver maple swamp (covering an 
area of approximately 40 m2). In 2010 the garlic mustard was pulled by Natural 
Heritage staff and Garlon 4 was applied in a basal bark treatment to the Manitoba 
maple, non-native honeysuckle, and common buckthorn by Central Services and 
Natural Heritage staff (both licensed pesticide operators). In 2011, Natural Heritage 
staff pulled the garlic mustard and any small seedlings of other invasive species found 
at the site. The brush was taken to the municipal compost site. The Garlon application 
was very successful and will be applied again in 2012 to the remaining woody invasive 
species. This site will be monitored for new growth of invasive species until the seed 
bank has been depleted. 

 
3. A patch of Japanese knotweed (approximately 10 m x 8 m in size) was found on the 

edge of the Credit River on the edge of the property. In July 2011, this patch was 
sprayed by Natural Heritage staff (a licensed pesticide operator and trained assistants 
to the pesticide operator) with Roundup Ultra 2. To ensure none of the herbicide 
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reached the river, the stems closest to the river bank were injected with Roundup. This 
project has been put on hold due to conflicts over property boundaries; however, 
invasive species removal may continue on this project and neighbouring property if the 
landowner is willing. Lands staff are to follow up with the property boundary issue. 
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Limehouse Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Limehouse Conservation Area (Limehouse CA) is located in the middle reaches of the Credit 
River Watershed along the Niagara Escarpment. It is home to many high quality habitats and 
features, including a section of exposed rock face of the Niagara Escarpment and forests of 
mature mixed hemlock and sugar maple hardwood. There are also many locally rare species 
found throughout the property. Given this, it is a high priority area for invasive species 
management. 
 
Although there are many undisturbed sections of the property there is quite a bit of history 
surrounding a portion of the property which was used to quarry limestone from the bedrock 
for use in limestone kilns. Ruins of the kilns are currently being restored by the Limehouse 
Kiln Society. Another section of the property is currently managed by the Town of Halton Hills 
and is the site of two baseball diamonds. There is also a trail system running throughout the 
conservation area that is used by local residents and people walking the Bruce Trail. Due to 
past and current activities there are a few heavily disturbed areas of the property which have 
been overrun with invasive species. The proximity of some of these disturbed areas to high 
quality habitats made them a priority for invasive species removal projects in 2011. Invasive 
species focused on for these projects were common reed, non-native honeysuckle, common 
buckthorn, and garlic mustard.  
 
Species Information: 
 
Common reed is listed as one of CVC’s top 10 invasive plant species for the Credit River 
Watershed and is considered a Category 1 species (Table 1). This species was selected for 
removal because it is currently in the early stages of invasion with only one infestation 
reported at Limehouse CA. Therefore, it was considered to be a low cost/high value project 
on the property. 
 
Non-native honeysuckle and common buckthorn are two of the top 10 ten invasive plant 
species of concern in the Credit River Watershed and are both considered Category 1 
species (Table 1). These species are able to dominate the understory in open and forested 
areas and are found throughout the property. Therefore these species were focused on in 
higher quality areas of the property. 
 
Garlic mustard is also one of the top 10 invasive plant species of concern in the watershed 
and is considered a Category 1 species (Table 1). At Limehouse CA there are many patches 
of garlic mustard and those located within higher quality areas were the focus for 2011. 
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Project Locations:  
 

 
 
Project Summaries: 
 

1. Manitoba maple was found to be the dominant species running along the edge of the 
Black Creek floodplain covering an area of approximately 4,000 m2. See the Project 
Report attached at the end of this document for details. 
 

2. A patch of common reed (approximately 360 m2 in size) was growing in the floodplain 
of Black Creek. The plants were trampled and tarped by CVC’s Conservation Youth 
Corps (CYC) students. Tarps will be left in place for at least two years to ensure the 
common reed has been controlled. The patch will be revisited next year to ensure the 
tarps are still in place and CVC Natural Heritage staff will wick any shoots around the 
outside of the tarp with Roundup Ultra 2. 
 

3. A few common buckthorn and non-native honeysuckles were scattered through an 
old field. CVC Central Services and Natural Heritage staff (both licensed pesticide 
operators) applied a basal bark application of Garlon 4 to the invasive shrubs. The site 
will be revisited next year to hand pull any new seedlings and monitor the sprayed 
shrubs to ensure they do not resprout. 

 
4. Common buckthorn was scattered along the slope down toward Black Creek, 

covering an area of approximately 2,925 m2. In August 2011 CYC crews started 
pulling the smaller stems using weed wrenches. Due to the extent of the buckthorn, 
this project will be continued in the 2012 field season. 
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5. Three patches of garlic mustard along the Black Creek Side Trail (approximately 
1,200, 900 and 1,750 m2in size) and one patch along the CVC Trail (approximately 
1,800 m2in size) were hand pulled by CYC crews in July 2011. The garlic mustard was 
removed from the site and taken to the municipal compost site. Removal will continue 
at these locations annually until the seed bank has been depleted. 

 
6. Common buckthorn, non-native honeysuckle, and garlic mustard were scattered 

throughout the deciduous forest along top of the Escarpment. The area was scoured 
by community volunteers, CVC Lands, Natural Heritage and Stewardship staff over 
four days in the 2011 field season. Garlic mustard was removed from the site and 
taken to the municipal compost site. Control efforts will continue in this area until the 
seed bank has been depleted. 

 
7. A few mature common buckthorn and non-native honeysuckle were scattered in 

an old field regenerating with hawthorn. The invasive shrubs were sprayed by CVC 
Central Services and Natural Heritage staff (both licensed pesticide operators) using a 
basal bark application of Garlon 4. The site will be revisited next year to hand pull any 
new seedlings and monitor the sprayed shrubs to ensure they do not resprout. 

 
8. An old field with only a couple of invasive shrubs was used as a site for pit and mound 

restoration at Limehouse CA in 2011. See the Project Report attached at the end of 
this document for details. 

 
9. Due to funding from Hydro One Network’s Biodiversity Initiative, CVC was able to 

increase the number of invasive species projects at Limehouse CA by contracting in 
external services for this project which included removal of common buckthorn, non-
native honeysuckle and Manitoba maple. See the Project Report attached at the 
end of this document for details. 
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Meadowvale Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Meadowvale Conservation Area (Meadowvale CA) is located in the lower Credit River 
Watershed in Old Meadowvale Village in the City of Mississauga. Credit Valley 
Conservation’s head office is located on the property, which is managed by the City of 
Mississauga as a park. There is a high amount of disturbance from past and present 
development, surrounding private properties, and active recreation which has resulted in the 
presence of many invasive species. Due to the reduced quality of natural habitat at this site 
and the amount of disturbance, Meadowvale CA is not considered a priority for invasive 
species management for CVC. However, local scouts (4th Meadowvale West) were interested 
in invasive species removal at Meadowvale CA and therefore several projects suitable for the 
group were selected, with a focus on the following invasive species: garlic mustard, common 
buckthorn and miscanthus. 
 
Species Information: 
 
Miscanthus is listed as one of CVC’s top 16 invasive garden plant species in the Credit 
River Watershed and is considered a Category 2 species (Table 1). This species was 
selected for removal because it is currently in early stages of invasion in the watershed and 
therefore CVC is concentrating on removing it to try and stop its spread. Currently there are 
only two known patches at Meadowvale CA and therefore this species was targeted for 
removal. 
 
Common buckthorn is listed as one of the top 10 invasive plant species of concern in the 
Credit River Watershed and is considered a Category 1 species (Table 1). This species is 
able to dominate the understory in open and forested areas and is found throughout the 
property. The patch located on the edge of the Credit River floodplain was selected for 
removal to try and reduce further spread of the species down river. 
 
Garlic mustard is also one of the top 10 invasive plant species of concern in the watershed 
and is considered a Category 1 species (Table 1). It is an easy species to remove, especially 
for volunteers and therefore was the focus for educating people about invasive species 
through volunteer workdays by CVC staff and the local scout troop. 
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Project Locations:  
 

   
 
Project Summaries: 
 

1. A patch of miscanthus (approximately 10 m x 10 m in size) was trampled and tarped 
by the 4th Meadowvale West Scout Troop in the fall of 2010, the tarps will remain on 
the patch for at least two years to ensure the miscanthus has been deprived of 
sunlight long enough to kill it. The patch was revisited in 2011 to ensure the tarps were 
still covering the entire patch and hadn’t been removed by spring flooding. In 2012 
CVC Natural Heritage staff will wick any remaining stems from the edge of the patch 
with Roundup Ultra 2. 

 
2. A second patch of miscanthus (approximately 16 m x 10 m in size) was trampled and 

tarped by the 4th Meadowvale West Scout Troop in the fall of 2011. In 2012, the patch 
will be visited to ensure the tarps are still in place and CVC Natural Heritage staff will 
wick any remaining stems from the edge of the patch with Roundup Ultra 2.  

 
3. A small patch of common buckthorn (approximately 10 m x 5 m in size) was hand 

pulled using weed wrenches by the 4th Meadowvale West Scout Troop in April 2011.  
The brush was left onsite because it was pulled early enough in the season that no 
seeds had formed yet.  The site will be monitored to ensure no new seedlings become 
established. 

 
4.  A large patch of garlic mustard (approximately 130 m x 50 m in size) was 

dominating the ground cover of the conifer plantation at Meadowvale CA. In June 
2011 the 4th Meadowvale West Scout Troop spent two evenings pulling and bagging 
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garlic mustard. This area will continue to be pulled over the next several years until the 
seed bank has been depleted. 

 
5. Garlic mustard is scattered around most of the conservation area and to raise 

awareness of invasive species internally within CVC a departmental garlic mustard 
pull competition was started in 2010 with 25 staff members pulling garlic mustard over 
a lunch hour in June from around CVC’s head office. Garlic mustard was removed 
from the site and taken to the municipal landfill for disposal. In 2011 the event was 
held again and 36 CVC staff members participated in the garlic mustard pull. This 
event will continue as an annual event until the garlic mustard seed bank has been 
depleted. 
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Rattray Marsh Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Rattray Marsh Conservation Area (Rattray Marsh CA) is located along the shore of Lake 
Ontario and is the only natural waterfront marsh left between Burlington and Toronto. Given 
this, it is a high priority area for invasive species management. The property was secured by 
CVC in 1972 with help of local residents and to this day, has strong community volunteer 
support. Rattray Marsh CA is surrounded by residential housing and many of the invasive 
species present are invasive garden escapees. 
 
Many areas of Rattray Marsh CA are heavily disturbed; therefore instead of focusing on 
certain species, particular locations of the property were selected and all invasive species 
were removed from these locations. These locations were determined to be priorities in the 
Rattray Marsh Invasive Management Plan (2008). The species removed from Rattray Marsh 
in 2011 included common reed, rough manna grass, non-native honeysuckles, common 
buckthorn, garlic mustard, privet, Oriental bittersweet, multi-flora rose, lily-of-the-valley, 
winged euonymus, Japanese knotweed, and Norway maple.  
 
Project Locations: 
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Project Summaries: 
 

1. This project is located on the shingle bar found along the shore of Lake Ontario and 
deals with non-native honeysuckles, garlic mustard, Euorpean privet, common 
buckthorn, Manitoba maple and Oriental bittersweet. See attached Project 
Report for details. 

 
2. There was a stand of Norway maples located on the hillside off the Pedestrian 

Waterfront Trail boardwalk covering an area of approximately 20 m x 40 m. In 2008 
many of the Norway maple saplings were girdled and in 2009 a basal bark application 
of Garlon 4 was done on a few trees. In 2010 any of the surviving girdled saplings 
were cut and stump treated with Roundup Ultra 2. CVC’s Native Wildflower 
Propagation program (a program working with community volunteers) also planted 88 
herbaceous plants back into the area. In 2011, several trees were girdled by CVC 
Natural Heritage staff. As the Norway maple canopy has started to open up garlic 
mustard has come up in this area; therefore, Natural Heritage staff and CYC crews 
hand pulled the plants and took them to the municipal landfill for composting. Lastly, 
27 more herbaceous plants were planted by the Native Wildflower Propagation 
program. Over the next few years, the remaining Norway maples will be removed and 
more native vegetation will be planted in their place. 

 
3. A fairly small patch of Japanese knotweed (approximately 15 m x 8 m in size) was 

found growing near the boardwalk of the Pedestrian Waterfront Trail. The majority of 
this patch was found within the conservation area; however a section of it was also on 
private land. The landowners were contacted in 2010 and a Private Lands Invasive 
Species Removal contract was signed providing CVC permission to remove Japanese 
knotweed from the private land as well. In July 2011 Natural Heritage staff (a certified 
pesticide operator) injected the stems with Roundup Ultra 2. This area will be 
monitored for the next few years and any new shoots will be injected with Roundup. 

 
4. A small area of common reed (approximately 10 m x 15 m) was found on both sides 

of the boardwalk at the base of the Bexhill Road entrance along the Pedestrian 
Waterfront Trail. The part of the patch on the north side of the boardwalk had been 
trampled and tarped in 2008 and these tarps were removed and the remaining plants 
were wicked using the bloody glove technique (where a car wash mitt is doused in 
herbicide and then brushed onto the plant) in 2010. In July 2011 Natural Heritage staff 
(trained assistant to a licensed pesticide operator) wicked the new shoots using 
Roundup Ultra 2. The patch will be revisited next year to monitor for any new growth.  

 
5. The black alder (approximately eight trees) located in the meadow at the bottom of 

the Bexhill Road entrance were cut and stump treated with Roundup Ultra 2 in 2010. 
This area was monitored for any black alder growth in 2011; however, there was no 
new growth from the cut trees and no seedlings were seen. This area will continue to 
be monitored to ensure that the black alder do not regenerate in the future. 

 
6. The knoll, one of the highest quality habitats within Rattray Marsh CA (approximately 

90 m x 80 m in size) is located off the Secondary Trail near the open water area of the 
marsh and was monitored for all invasive species. Over two days (May and 
September) community volunteers, Stewardship and Natural Heritage staff looked for 
and removed any invasive species found. This area has been one of the focus areas 
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at Rattray Marsh CA for the past four years and only a few young invasive plants are 
now being found and removed. In 2011 a couple of larger common buckthorn shrubs 
were found and will be treated with herbicides next year. 

 
7. The large patch of common reed (approximately 40 m x 40 m in size) in the marsh 

was cut, trampled and tarped in 2008 by Conservation Youth Corps (CYC) crews, 
Natural Heritage and Aquatic and Restoration staff (see attached Project Report). 
Due to the water fluctuations in the marsh the tarp was removed and re-staked 
multiple times in 2008 and 2009. In 2010, it was decided the tarping method had done 
as much as it could to suppress the common reed and CYC crews removed the tarps. 
Regrowth of common reed occurred in various locations in the previously tarped area; 
therefore with approvals from Ministry of Natural Resources, part of the area was 
sprayed with Roundup Ultra 2 by CVC in 2010. In 2011, the results from the sprayed 
area were positive; however, high water levels in the marsh prevented the rest of the 
patch from being sprayed. Therefore, the remaining common reed will be cut back 
again in 2012 and any new shoots will be sprayed using Roundup Ultra 2. 

 
8. Two patches of rough manna grass (covering an area of approximately 100 m2 each) 

located along the north bank of Sheridan Creek were tarped by CYC crews in 2008. 
The tarps were pulled and 40 trees and shrubs were planted in July 2010. The 
remaining grass that grew around the tarp edges was wicked with Roundup Ultra 2 in 
2010 by Natural Heritage staff (a licensed pesticide operator). There was also a small 
patch of privet, non-native honeysuckle and multi-flora rose on the edge of one of the 
patches that was also removed in 2010. Both patches will be monitored in 2012 for 
any regrowth of invasive plants. 

 
9. Another patch of rough manna grass (covering an area of approximately 170 m2) 

located along the north bank of Sheridan Creek was tarped by CYC crews in August 
2011. This patch will be monitored in 2012 for any regrowth of invasive plants. 

 
10. A large patch of rough manna grass (approximately 25 m x 15 m in size) located 

along the south bank of Sheridan Creek was tarped by CYC crews in August and 
September 2011. This area will be monitored for any regrowth of invasive plants. 

 
11. The last common reed patch (approximately 20 m x 20 m in size) is located off 

Stonehaven Road between Sheridan Creek and Meadow Trail. In 2010 it was 
trampled and tarped by community volunteers and CYC crews. In 2011 the patch was 
revisited and the remaining stems were sprayed using Roundup Ultra 2 by Natural 
Heritage staff (licensed pesticide operator). The patch will be revisited next year to 
monitor for any new growth and any shoots around the patch edges will be wicked 
with Roundup. 

 
12. This project is in the area across the road from Green Glade Public School and deals 

with non-native honeysuckles, garlic mustard, common buckthorn, lily-of-the-
valley, Oriental bittersweet, winged euonymus and mulitflora rose. See attached 
Project Report for details. 

 
13. The garlic mustard along the Meadow Wood Road Trail has been hand pulled by 

community volunteers and CYC crews for the past four years. The extent of the 
invasion covers an area approximately 50 m x 300 m. The garlic mustard was bagged 
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and taken off site to the municipal landfill. This area has seen a marked decline in 
abundance of garlic mustard and the amount of time required to remove it each year. 
Future pulling will continue in this area until the garlic mustard seed bank is depleted.  

 
14. A medium sized patch of Japanese knotweed (approximately 10 m x 5 m in size) 

located on private property beside the Meadow Wood Trail entrance was tarped by the 
landowners in 2010. In 2011 a Private Lands Invasive Species Removal contract was 
signed with the land owner providing CVC permission to remove the remaining stems 
from around the edges of the main patch. This was done in July 2011 by Natural 
Heritage staff (a certified pesticide operator) who injected the stems with Roundup 
Ultra 2. Natural Heritage staff also dug out the lily-of-the-valley that was found in the 
landowner’s garden. This site will continue to be monitored to ensure any new shoots 
are controlled. 
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Silver Creek Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Silver Creek Conservation Area (Silver Creek CA) is located in the middle of the Credit River 
Watershed along the Niagara Escarpment. It is home to both locally rare and endangered 
species of flora and fauna. It is a large conservation area covering 1086 acres and is 
adjacent to Terra Cotta Conservation Area, another high quality area. Given this, it is a high 
priority area for invasive species management. 
 
Overall, most of Silver Creek CA has experienced little disturbance and is currently only used 
for passive recreation including hiking and fishing. However, there are three areas of high 
disturbance including two old homesteads and an abandoned quarry. One of homesteads is 
now the site of an education centre which has high visitation, but is confined to a small area. 
However many invasive garden plant escapees have continued to spread at both of the 
homestead locations. Due to the size of Silver Creek CA the invasive species focused on for 
removal projects in 2011 were select locations of common reed, non-native honeysuckle, 
common buckthorn and garlic mustard.  
 
Species Information: 
 
Common reed is listed as one of CVC’s top 10 invasive plant species for the Credit River 
Watershed and is considered a Category 1 species (Table 1). This species was selected for 
removal because it is currently in early stages of invasion with only two patches reported at 
Silver Creek CA. Therefore, it was considered to be a fairly easy species to control on the 
property. 
 
Non-native honeysuckle and common buckthorn are two of the top 10 invasive plant 
species of concern in the Credit River Watershed and are both considered Category 1 
species (Table 1). These species are able to dominate the understory in open and forested 
areas and are found throughout the property. Therefore these species were focused on for 
prevention and control of early invasions in higher quality areas of the CA. 
 
Garlic mustard is also one of the top 10 invasive plant species of concern in the watershed 
and is considered a Category 1 species (Table 1). Since there are patches scattered 
throughout the CA, focus was placed on working inwards from the edge of an infested areas 
to protect higher quality areas that have not been impacted yet. 
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Project Locations:  
   

 
 
Project Summaries: 
 

1. Garlic mustard was found scattered throughout an area of approximately 99,000 m2 

in the deciduous forest on the top of the slope, with a greater concentration to the 
north end of the forest. In June and July of 2011 CVC Natural Heritage staff hand 
pulled the garlic mustard and took it to the municipal compost site for disposal. This 
area will be revisited for the next several years to ensure the seed bank is depleted. 

 
2. The Walking Fern Trail located in the creek valley has non-native honeysuckle and 

common buckthorn scattered along both sides of the trail. In July 2011 CVC Lands 
and Natural Heritage started hand pulling the smaller shrubs. This project will be 
continued in 2012 to remove the remaining shrubs. The area will also be monitored for 
any new growth of invasive species seedlings. 

 
3. Two patches of common reed (approximately 50 and 25 m2 in size) were found on 

either side of the Bruce Trail beside a creek and a vernal pool. In 2011, the area was 
surveyed to see if there were any signs of salamander’s breading. None were 
recorded and therefore the patches were to be sprayed with Roundup Ultra 2 once the 
vernal pool had dried up. However, application dates were rained out and therefore 
control has been rescheduled for 2012. 
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Terra Cotta Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Terra Cotta Conservation Area (Terra Cotta CA) is located in the middle of the Credit River 
Watershed along the Niagara Escarpment. It is home to many rare species of flora and fauna 
and is adjacent to Silver Creek Conservation Area, another high quality area. Given this, it is 
a high priority area for invasive species management. 
 
The property has undergone a lot of changes since the 1950s when it was turned into a 
recreational facility, with the addition of cabins, campsites, a swimming pool, pavilions, ponds 
and trails. However, since then much of the property has been allowed to naturalize or has 
been actively restored to a natural state. Due to the amount of human impact on the property 
some areas have high concentrations of invasive species, while some areas have been left 
fairly undisturbed. The invasive species focused on for removal projects in 2011 were 
common reed, non-native honeysuckles, common buckthorn and garlic mustard.  
 
Species Information: 
 
Common reed is listed as one of CVC’s top 10 invasive plant species for the Credit River 
Watershed and is considered a Category 1 species (Table 1). This species was selected for 
removal because it is currently in the early stages of invasion with only three small 
infestations reported at Terra Cotta CA. Therefore, it was considered to be a fairly easy 
species to control on the property. 
 
Non-native honeysuckle and common buckthorn are two of the top 10 invasive plant 
species of concern in the Credit River Watershed and are both considered Category 1 
species (Table 1). These species are able to dominate the understory in open and forested 
areas and are found throughout the property. Therefore in higher quality areas of the 
property, these species were focused on for prevention and control of early invasions into 
pristine areas. 
 
Garlic mustard is also one of the top 10 invasive plant species of concern in the watershed 
and is considered a Category 1 species (Table 1). It is an easy species to remove, especially 
for volunteers and in some areas removal of this species had started in 2009 and therefore 
was continued in 2010 and 2011. 
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Project Locations:  
 

   
 
Project Summaries: 
 

1. A dense stand of common buckthorn located beside the reconstructed wetlands was 
selected for the creation of common buckthorn restoration plots. See attached 
Project Report for details. 
 

2. A very small patch of common reed (approximately 20 stems) was growing in the 
naturalized field near the road on the north end of the property. The plants were 
wicked using the bloody glove technique (where a car wash mitt is doused in herbicide 
and then brushed onto the plant) in 2010 by CVC Natural Heritage staff (a licensed 
pesticide operator and a trained assistant to a licensed pesticide operator). When the 
patch was visited in 2011 there were no new shoots, however the patch will still be 
revisited next year to monitor for any new growth.  
 

3. A small sized patch of common reed (approximately 100 stems) was growing next to 
the access road into the Conservation Youth Corps (CYC) storage area. In 2010 the 
patch was trampled and tarps were laid down to suppress the patch. A few stems 
outside of the tarped area were wicked with Roundup Ultra 2. In 2011, the new shoots 
were sprayed with Roundup Ultra 2 by Natural Heritage staff (a licensed pesticide 
operator and a trained assistant to a licensed pesticide operator). The patch will be 
revisited next year to wick any new shoots with Roundup. 

 
4. Along the north side of Muskrat Pond on the Spring Pond Trail a strip of common 

buckthorn (approximately 90 m x 2 m) was found. The smaller stems were pulled by 
CYC crews in August 2012 using weed wrenches. The brush was removed from the 
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site and taken to the municipal landfill for disposal. The larger stems that could not be 
pulled will be treated with herbicides in 2012 and the area will be monitored for growth 
of any small seedlings for the next few years.  

 
5. Two patches of garlic mustard along the Spring Pond Trail (approximately 100 and 

180 m2 in size) and one patch along Terra Cotta Lane (approximately 200 m x 15 m) 
were hand pulled by CYC crews in July 2011. The garlic mustard was bagged and 
taken off site to the municipal landfill. 

 
6. A medium sized patch of common reed (approximately 12 m x 12 m) was located in 

the old Spring Pond. In 2008 it was trampled and tarped by CVC Aquatic and 
Restoration Services staff. In 2009 they revisited the site to remove the stems that had 
come up around the edge of the tarps. The project was handed over to the Invasive 
Species Program in 2010. In 2011 the new shoots that had emerged from the tarp 
edges were wicked with Roundup Ultra 2 by Natural Heritage staff (a licensed 
pesticide operator and a trained assistant to a licensed pesticide operator). This patch 
will be revisited next year to remove the tarp and wick any new shoots with Roundup. 
 

7. Common buckthorn and non-native honeysuckle were dominating the understory 
of a forest in an area approximately 40 m x 10 m along the east side of the Service 
Road, where it meets Vaughan Trail. CYC crews manually removed these shrubs over 
the summer using weed wrenches in 2010 and 2011. The brush was removed from 
the site and taken to the municipal landfill. This area will be monitored for growth of 
any small seedlings for the next few years. 

 
8. The understory of a large area (approximately 100 m x 100 m) of forest along the A.F. 

Coventry Trail was dominated by non-native honeysuckle. Over five days, one in 
2010 and four in 2011, CYC crews removed the shrubs using weed wrenches. The 
brush was taken to the municipal landfill. This area will be monitored for growth of any 
small seedlings for the next few years. 

 
The following projects are not displayed on the map as the projects are not confined to 
distinct locations. 
 
9. Small non-native honeysuckle, common buckthorn and garlic mustard scattered 

along the Spring Pond trail were hand pulled by CVC’s Lands and Natural Heritage 
staff in 2010 and 2011. The garlic mustard was bagged and taken off site to the 
municipal landfill. The shrubs were pulled before they had set seed and were therefore 
left onsite. 

 
10. In 2009 an invasive species mapping project was started at Terra Cotta CA. This 

project was expanded in 2010 and is described in detail in a Project Report attached 
at the end of this document. 
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Terra Cotta Forest Conservation Area and Jacquith Property 
2011 Invasive Species Project Summary 
 
Background: 
 
Terra Cotta Forest Conservation Area (Terra Cotta Forest CA) and the Jacquith Property are 
located in the middle of the Credit River Watershed along the Niagara Escarpment. The 
Jacquith Property is owned by Ontario Heritage Trust and is managed by Credit Valley 
Conservation (CVC). These two properties are home to many locally rare and endangered 
species of flora and fauna and are part of the Terra Cotta-Silver Creek Complex, which is 
considered a high quality area. Given this, it is a high priority area for invasive species 
management. Although there is evidence of past aggregate extraction from selected areas of 
the property, overall the properties are fairly undisturbed and only have a few occurrences of 
invasive species. This is likely due to the area having little recent human impact, as only the 
Bruce Trail runs through the two properties. Giant hogweed was the only species focused on 
for removal in 2011 at Terra Cotta Forest CA and Jacquith. 
 
Species Information: 
 
Giant hogweed is listed as one of CVC’s top 10 invasive plant species for the Credit River 
Watershed and is considered a Category 1 species (Table 1). This species was selected for 
removal because it is currently in the early stages of invasion within the watershed. 
Furthermore, it is a human health hazard due to the plant’s sap, which can cause phototoxic 
burns if it comes in contact with bare skin and is exposed to sunlight.  

 
Project Locations: 
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Project Summaries: 

 
1. A large patch of giant hogweed (approximately 3,750 m2 in size) was found on the 

east side of Heritage Road, north of King Street. It is mainly on the Jacquith Property; 
however a small part is on the neighbouring private property to the north. The 
landowner was contacted in 2010 and a Private Lands Invasive Species Removal 
Agreement was drafted and approved to allow CVC staff to access and control the 
giant hogweed from the neighbouring property. The large size of the patch made 
herbicide application the only feasible removal method. Ministry of Natural Resources 
(MNR) staff were consulted in early 2010 to assess herbicide application options. 
Unfortunately, due to its proximity to Jefferson salamander breeding habitat, herbicide 
application techniques were limited. 

 
In 2010 two Natural Heritage and Forestry staff (both licensed pesticide operators) 
used a wicking technique, where the stems and leaves were painted with Roundup 
Ultra 2. This technique was successful in that the painted plants were killed, however 
it was very time consuming and only the perimeter of the patch was done before the 
plants grew too tall for safe application.  
 
Therefore in 2011, after further consultation with MNR, CVC staff were given 
permission to use backpack sprayers to apply herbicide control to the giant hogweed. 
Over two days the perimeter of the patch was sprayed with Roundup Ultra 2 by three 
CVC Natural Heritage staff (a licensed pesticide operator and two trained assistants to 
a licensed pesticide operator). Although weather was a limiting factor in the number of 
application days, the size of the patch was significantly reduced. This patch will be 
revisited for the next few years until the entire patch has been eradicated. 

 
2. In the fall of 2010, another small patch of giant hogweed (approximately 350 m2 in 

size) was identified south of the main patch on another private property. Therefore a 
Private Lands Invasive Species Removal Agreement was drafted and approved to 
allow CVC staff to access and control the giant hogweed from this property in 2011 as 
well. Due to the smaller size of this patch, it was possible to apply Roundup Ultra 2 to 
the entire patch on both application days. This patch will be monitored for the next few 
years and any new plants will be sprayed with Roundup. 

 
3. In the fall of 2011, a third patch of giant hogweed (approximately 98 m2 in size) was 

identified by Natural Heritage staff while visiting a private property at the end of 
Heritage Road. The landowner was contacted and a Private Lands Invasive Species 
Removal Agreement was drafted and approved to allow CVC staff to access and 
control the giant hogweed in 2012. 
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Wilcox Conservation Area 
2011 Invasive Species Project Summary 
 
Background: 
 
Wilcox Conservation Area (Wilcox CA) is located in the upper Credit River Watershed and is 
comprised of two land parcels covering an area of 113 acres. For the past 100 years the 
property has been primarily used as a Scout camp for the 32nd Toronto Scout Troop and has 
low traffic and little disturbance apart from a trail system and campsite area used by the 
scouts. Therefore, likely due to the low disturbance of the property, there were only two 
invasive species found on the property: non-native honeysuckle and common buckthorn. 
 
Species Information: 
 
Non-native honeysuckle and common buckthorn are two of the top 10 invasive plant 
species of concern in the Credit River Watershed and are both considered Category 1 
species (Table 1). These species are able to dominate the understory in open and forested 
areas and have only been found in one location on the property. This area was focused on to 
stop the spread of these early invasions into the rest of the conservation area. 
 
Project Location:  
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Project Summary: 
 
A few non-native honeysuckle and common buckthorn shrubs were found scattered in an 
area of approximately 50 m2 on the edge of the mown campsite area. The smaller shrubs 
were hand pulled using weed wrenches by CVC Lands and Natural Heritage staff in 
September 2011. The larger stems will be cut and stump treated with Roundup Ultra 2 in the 
2012 field season. The area will continue to be monitored for the next few years and any new 
shoots will be removed. 
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Credit Valley Conservation 2011 – Invasive Species Program

Background
Belfountain Conservation Area (Belfountain CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment in the West Credit 
River valley. Belfountain CA is designated as a CVC 
Environmentally Sensitive Area (ESA) and a Provincially 
Significant Life Science Area of Natural and Scientific 
Interest (ANSI).

The property used to be a private estate owned by 
Charles W. Mack, inventor of the cushion rubber stamp. 
The property was purchased by CVC in 1959. CVC has 
maintained some of the historic cultural features of the 
site, including manicured gardens and picnic areas. 

However, much of the property has been left to re-
naturalize and in many areas non-native species from 
old gardens have escaped into the natural areas. 
Unfortunately, some of these garden escapees are 
invasive and have outcompeted native plants for 
resources and space. CVC is in the process of removing 
these invasive species to restore the natural ecosystems. 

One of these escaped garden plants is goutweed 
(Aegopodium podagraria), which is considered one 
of the top 10 invasive plant species in the Credit River 
Watershed (CVC Invasive Species Strategy, 2008). 
Goutweed has two varieties, one variegated and one 
with plain green leaves. It grows in dry to fresh soil in 
most habitats. It has a flat topped umbrella like flower 
head with numerous tiny white flowers.

Variegated form of goutweed

Project Overview
Due to the extensive amount of goutweed found at 
Belfountain CA and a lack of effective known herbicide 
treatments five plots were set up in the terraced 
gardens to test different control methods. The five plots 
consisted of the following:

•	 one plot tarped with weed barrier

•	 one plot sprayed with Weed-B-Gone (an over the 
counter herbicide available to the public)

•	 one plot sprayed with 5% Roundup Ultra 2

•	 one plot sprayed with 5% Garlon Ultra

•	 one plot sprayed with 1% Garlon Ultra

Planning for the project was completed in the spring 
of 2011 with input and review from CVC staff. In 2011, 
three CVC staff completed the first phase of controling 
the goutweed over a three-day period. This included:

•	 In 2011, Lands/Natural Heritage staff, including a 
licensed pesticide operator, set up plots and applied 
the above prescriptions.

•	 Plots were revisited by Lands/Natural Heritage and 
Central Services staff later in May and again in July to 
apply touch ups to the herbicide treatments.

•	 An educational sign was also installed to provide 
information on the project to the public.

By the end of the field season the following results were 
noted:

•	 It appeared that Roundup and Garlon herbicide 
treatments were both effective, however Roundup 
required two applications. Future monitoring is 
required to see if there is any regrowth in the 
following years. 

•	 The Weed-B-Gone treatment did not seem as 
effective as it only killed above ground vegetation 
and not the plant’s root system, allowing the roots to 
quickly resprout. 

•	 So far the tarping technique appears to work, 
however this will also be monitored over the next 
few years to determine how long tarps need to 
be in place to ensure all the goutweed has been 
suppressed. 

Belfountain Conservation Area - Project Report
Goutweed Control Plots, 2011
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This project will continue next year with monitoring the 
plots. The project fact sheet will be updated in 2012 
with final results and restoration activities. This project 
resulted in a better understanding of control options 
available for goutweed. It also provided public education 
about invasive species and the types of treatment that 
work to control goutweed. This work fulfilled general 
requirements from CVC’s Invasive Strategy, 2008. 

Site Map

*The star indicates the project location.

Methods Used
Herbicide backpack spray treatment, tarping/
solarization.

Materials Used
Materials:
75 ml of Roundup Ultra 2, 95 ml of Garlon Ultra, 250 ml 
EcoSense, 4 wooden stakes, 20 tent pegs, and 18 m² 
of weed barrier.

Tools: 
Herbicide backpack sprayer, and hammer.

Other/Safety: 
Chemical resistant gloves, tyvek suit, rubber boots, and 
work boots.

Cost

Total Value of Project

Item Cost Code Cost

Materials 301 358 $75.38

Staff Time $567.36

Total Value $642.74

The estimated value of the project was $642.74. A total 
of 24 hours was spent on the project. Materials for 
the project were provided by CVC’s Invasive Species 
Program.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Central Services staff

1% Garlon application plot before spraying.

1% Garlon application plot after spraying.
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Background
Belfountain Conservation Area (Belfountain CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment in the West Credit 
River valley. Belfountain CA is designated as a CVC 
Environmentally Sensitive Area (ESA) and a Provincially 
Significant Life Science Area of Natural and Scientific 
Interest (ANSI).

The property used to be a private estate owned by 
Charles W. Mack, inventor of the cushion rubber stamp. 
The property was purchased by CVC in 1959. CVC has 
maintained some of the historic cultural features of the 
site, including manicured gardens and picnic areas.

However, much of the property has been left to re-
naturalize and in many areas non-native species from 
old gardens have escaped into the natural areas. 
Unfortunately, some of these garden escapees are 
invasive and have outcompeted native plants for 
resources and space. CVC is in the process of removing 
these invasive species to restore natural habitats. 

One of these escaped garden plants is Japanese 
knotweed (Polygonum cuspidatum), which is 
considered a priority invasive plant species of concern 
in the Credit River Watershed (CVC Invasive Species 
Strategy, 2008). Japanese knotweed is a perennial plant 
native to Japan, China, and parts of Taiwan and Korea. 
It was introduced to North America as an ornamental 
plant. It has a similar stem to bamboo with tear drop 
shaped leaves and small greenish flowers. It grows in 
moist to wet soils and is found in wetlands, roadside 
ditches and along watercourses.

Japanese knotweed.

Project Overview
Along the conservation area access road there was 
a large patch of Japanese knotweed growing up the 
hillside, covering an area of 150 m². At the road edge, 
runoff from a drainage ditch was sending Japanese 
knotweed seeds and root fragments toward the main 
Credit River.

Due to the reproductive nature of the species (e.g. its 
ability to send up new shoots from root fragments) this 
will be a multi-year project to ensure all the Japanese 
knotweed has been removed.  

Planning for the project was completed in the spring of 
2010 with input and review from CVC staff. In August 
2010, five CVC staff completed the first phase of 
removing Japanese knotweed over a three day period. 
This included cutting down the Japanese knotweed, 
tarping the area and laying down mulch (to weigh down 
the tarps and for aesthetic reasons), erecting an erosion 
control fence, and installing an educational sign about 
the project.

In 2011, the patch was visited twice by three CVC staff 
members. The initial visit was in May by Natural Heritage 
and Central Services staff, licensed pesticide operators  
who injected the new shoots with Roundup Ultra 2. A 
second visit in July occurred to spray remaining re-
growth with Roundup Ultra 2. This was completed by 
two Natural Heritage staff, a licensed pesticide operator 
and a trained assistant to a pesticide operator.

Future efforts will focus on monitoring and removing 
any new shoots. The new plants will either be injected 
or sprayed with Roundup Ultra 2 depending on the 
degree of re-growth. The project resulted in control and 
public education about this particular invasive species. 
This work also fulfilled general requirements from CVC’s 
Invasive Strategy, 2008.

Belfountain Conservation Area - Project Report
Japanese Knotweed Removal 2011 Update
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Site Map

*The star indicates the project location.

Methods Used
Cut, tarp and herbicide injection.

Materials Used
Materials:
52 ml of Roundup Ultra 2, four 12 m x 12 m tarps, 10 
cubic yards of woodchips, 18 pegs, one t-bar, 8 2” x 2” 
wood stakes, and 20 m of erosion fencing.

Tools: 
Shovels, wheelbarrows, weed eater, pick-up truck and 
trailer, gator and trailer, sledge hammer, rake, herbicide 
injection gun, and backpack sprayer.

Other/Safety: 
Eye and hearing protection, chainsaw pants, safety vest, 
hardhat, chemical resistant gloves, tyvek suit, rubber 
boots, and work boots.

Cost

Total Value of Project

Item Cost Code 2010 Cost 2011 Cost

Materials 301 358 $1,045.00 $5.00

Staff Time $2,169.10 $55.26

Total Value $3,214.10 $60.26

The estimated value of the project was $3,274.36. A 
total of 100 hours were spent on the project. Materials 
for the project were provided by CVC’s Invasive Species 
Program.

CVC Partners
•	 Lands and Natural Heritage

•	 Central Services

Before

After
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Background
Belfountain Conservation Area (Belfountain CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment in the West Credit 
River valley. Belfountain CA is designated as a CVC 
Environmentally Sensitive Area (ESA) and a Provincially 
Significant Life Science Area of Natural and Scientific 
Interest (ANSI).

The property used to be a private estate owned by 
Charles W. Mack, inventor of the cushion rubber stamp. 
The property was purchased by CVC in 1959. CVC has 
maintained some of the historic cultural features of the 
site, including manicured gardens and picnic areas. 

Much of the property has been left to re-naturalize and 
in many areas non-native species from old gardens have 
escaped into natural areas. Unfortunately, some of these 
garden escapees are invasive and have outcompeted 
native plants for resources and space. CVC is in the 
process of removing these invasive plant species to 
restore the natural habitats.

One of these introduced species is Norway maple (Acer 
platanoides), which is considered one of the top 10 
invasive plant species in the Credit River Watershed 
(CVC Invasive Species Strategy, 2008). Norway maple 
was introduced from Europe and can often be confused 
with native sugar maple. It grows in a variety of soils and 
is found in urban tree plantings, roadsides and disturbed 
forest communities

Project Overview
Along the Credit River there was a large Norway maple 
seed tree and a grove of young Norway maple saplings, 
located close to Picnic Area 2 in the Conservation Area. 
Therefore, the removal of the seed tree was a priority to 
stop the spread of seeds downstream.  

Area before Norway maple removal.

Planning for the project was completed in the spring 
of 2010 with input and review from CVC staff. In 2010, 
CVC removed the Norway maples and replanted the 
area with trees and shrubs over three days. 

In 2011 the site was monitored to see if any regrowth 
occurred. There were no observations of regrowth or 
seedling regeneration. The tree and shrub plantings 
were also doing quite well, with only a couple of 
occurances of vandalism in the form of snapped 
branches and damage from beavers. 

Native tree and shrub planting.

Belfountain Conservation Area - Project Report
Norway Maple Removal 2011 Update
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Future efforts will focus on monitoring the site for 
Norway maple seedlings and adding more trees and 
shrubs. The project resulted in control and public 
education about this particular invasive species. This 
work fulfilled general requirements from CVC’s Invasive 
Strategy, 2008.

Site Map

*The star indicates the project location.

Methods Used
Cut and stump treatment and tree/shrub planting.

Materials Used
Materials:
375 ml of Roundup Ultra 2, trees and shrubs: five 
white birch, 10 sugar maple, five basswood, and 10 
serviceberry.

Tools: 
Chainsaw, wedge, rope, hand saw, loppers, herbicide 
dab applicator, shovels, work gloves, pick-up truck, and 
trailer.

Other/Safety: 
Eye and hearing protection, chainsaw pants, hard hats, 
safety vests, tyvek suits, rubber gloves, rubber boots, 
and work boots.

Cost

Total Value of Project

Item Cost Code 2010 Cost 2011 Cost

Materials 301 310
301 358

$321.50
$5.00

Staff Time $1,808.41 $35.00

Volunteer 
Time (in-kind) $153.75

Total Value $2,288.66 $35.00

The estimated value of the project was $2,323.66. A 
total of 102 hours were spent on the project. Materials 
for the project were provided by CVC’s Stewardship 
Outreach and Invasive Species Programs.

CVC Partners
•	 CVC Lands and Natural Heritage

•	 CVC Central Services

•	 CVC Forestry Services

•	 Belfountain area volunteers

Before

After

Norway maple

Norway maple 
seedlings

Norway maple 
stump
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Background
Belfountain Conservation Area (Belfountain CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment in the West Credit 
River valley. Belfountain CA is designated as a CVC 
Environmentally Sensitive Area (ESA) and a Provincially 
Significant Life Science Area of Natural and Scientific 
Interest (ANSI).

The property used to be a private estate owned by 
Charles W. Mack, inventor of the cushion rubber stamp. 
The property was purchased by CVC in 1959. CVC has 
maintained some of the historic cultural features of the 
site, including manicured gardens and picnic areas. 

However, much of the property has been left to re-
naturalize and in many areas non-native species 
from old gardens have escaped into natural areas. 
Unfortunately, some of these garden escapees are 
invasive and have outcompeted native plants for 
resources and space. CVC is in the process of removing 
these invasive plant species to restore natural habitats. 

The focus of this project is on garlic mustard (Alliaria 
petiolata) removal. Garlic mustard is considered one 
of the top 10 invasive plant species in the Credit River 
Watershed (CVC Invasive Species Strategy, 2008). 
However, there is also greater celadine (Chelidonium 
majus) in the area, which is another non-native weedy 
species that tends to be found in highly disturbed areas. 

Garlic mustard

Project Overview
Along the south side of Pond Loop Trail there was a 
large patch of garlic mustard growing up the hillside, 
covering an area of approximately 430 m². A higher 
quality habitat is found to the east of this area and 
control was needed before the garlic mustard spread 
any further.

Due to the reproductive characteristics of the species 
(its ability to produce hundreds of seeds which remain 
viable in the soil for up to seven years) this will be a 
multiyear project to ensure the garlic mustard seed bank 
has been depleted.  Belfountain Public School decided 
to volunteer as land stewards for this section of the 
conservation area, assisting CVC’s Invasive Species 
Program with controlling garlic mustard on the property.

Planning for the project was completed in the spring of 
2011 with input and review from CVC and Belfountain 
Public School staff. In May and June 2011, two CVC 
staff and 146 Belfountain Public School staff and 
students completed the first phase of the removal 
project over three days. 

•	 CVC Natural Heritage staff trained students and 
staff on invasive species identification and removal 
techniques. 

•	 Over three afternoons Belfountain Public School staff 
and students pulled 528 pounds (21 bags) of garlic 
mustard and greater celadine.  

•	 CVC Natural Heritage staff took the bags of garlic 
mustard and greater celadine to the municipal dump 
for composting.

•	 Students also piled up garbage found in the area 
and CVC Conservation Area staff disposed of the 
garbage at the municipal dump. 

Future efforts will focus on monitoring and removing 
any new growth. Once the seed source has started 
to deplete native ground vegetation will be planted to 
ensure slope stability. The project resulted in control 
and public education about invasive species. This work 
also fulfilled general requirements from CVC’s Invasive 

Belfountain Conservation Area - Project Report
Belfountain Public School Project 2011
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Strategy, 2008.  

Site Map
*The star indicates the project location.

Methods Used
Hand pulling.

Materials Used
Materials:
21 yard waste bags.

Other/Safety: 
Work gloves.

Cost

Total Value of Project

Item Cost Code Cost

Materials 301 358 $100.00

Staff Time $243.54

Volunteer In-kind $3,485.00

Total Value $3,828.54

The estimated value of the project was $3,828.54. A 
total of 352 hours were spent on the project. Materials 
for the project were provided by CVC’s Invasive Species 
Program.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Central Services staff

•	 CVC Conservation Areas staff

•	 Belfountain Public School
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Background
Limehouse Conservation Area (Limehouse CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment. Limehouse CA is 
designated as a CVC Environmentally Sensitive Area 
(ESA).

Although there are many undisturbed sections of the 
property, including a mature mixed hemlock forest on 
the north side of Black Creek, there is quite a bit of 
disturbance due to past and current activities. A portion 
of the property was a quarry where lime was extracted 
from the bedrock using kilns. Ruins of the kilns are 
currently being restored by the Limehouse Kiln Society. 
Another section of the property is currently managed by 
the Town of Halton Hills and is the site of two baseball 
diamonds. There is also a trail system running through 
the conservation area that is used by local residents and 
people walking the Bruce Trail.

The proximity of some of these disturbed areas to the 
high quality habitats found at Limehouse CA made them 
a priority for invasive species removal. In 2010 through 
Hydro One’s Biodiversity Initiative, CVC was granted 
funds for invasive species management at Limehouse 
CA for the 2011 field season. 

One of the species focused on for control was Manitoba 
maple (Acer negundo). Although native to Canada, 
Manitoba maple is not native to Ontario and has 
invaded from the west. It differs in appearance to most 
maples and is more often confused with ash trees due 
to its compound leaf structure. It grows in a variety of 
soils from dry to fresh and is commonly found in urban 
hedgerows and floodplain communities

Manitoba maple.

Project Overview
Manitoba maple is one of the dominant species along 
the east edge of the Black Creek floodplain starting on 
the roadside at Fifth Line. To reduce further spread of 
the seeds to floodplain areas downstream, this area was 
a focus for control in 2011.

Planning for the project was completed in the spring 
of 2011 with input and review from CVC staff. Over the 
2011 field season, 12 CVC Central Services, Lands 
and Natural Heritage staff removed Manitoba maples 
over five days. CVC Conservation Youth Corps (CYC) 
students also started restoration efforts by replanting 
trees and shrubs into a section of the area.

•	 Over three days in July and August, CVC Central 
Services, Lands, and Natural Heritage staff cut and 
chipped the Manitoba maple. Roundup Ultra 2 was 
applied by Central Services and Natural Heritage 
staff, licensed pesticide operators, to the stumps to 
ensure they did not resprout. 

•	 Two CYC crews planted 20 trees and shrubs into 
one section of the project area that was devoid of 
vegetation once the Manitoba maples had been 
removed.

•	 Over two days in August and October Central 
Services, Lands, and Natural Heritage staff removed 
and chipped the remaining brush that had been cut 
down.

Future efforts will focus on completing the removal 
of Manitoba maple in this area, while monitoring for 
seedling growth and replanting with additional trees and 
shrubs. The project once completed will result in the 
control of this particular invasive species at Limehouse 
CA. This work fulfilled general requirements from CVC’s 
Invasive Strategy, 2008.

Limehouse Conservation Area - Project Report
Manitoba Maple Removal Project 2011
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Site Map

*The star indicates the project location.

Methods Used
Cut and stump herbicide treatment, wood chipping, tree 
and shrub planting.

Materials Used
Materials:
2.6 L of Roundup Ultra 2, tree and shrub material: nine 
sugar maple, eight nannyberry, and four chokecherry.

Tools: 
Wood chipper, chainsaw, herbicide dab applicator, hand 
saw, loppers, and work gloves.

Other/Safety: 
Eye and hearing protection, chainsaw pants, safety vest, 
hardhat, chemical resistant gloves, herbicide application 
uniform, rubber boots, and work boots.

Cost

Total Value of Project

Item Cost Code Cost

Materials 301 326
301 358

$138.50
$19.63

Staff Time $4,660.28

Volunteer Time 
(in-kind)

$471.50

Total Value $5,289.91

The estimated value of the project was $5,289.91. A 
total of 220 hours was spent on the project. Materials 
for the project were provided by CVC’s Conservation 
Youth Corps Program and Invasive Species Program.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Central Services staff

•	 CVC Conservation Youth Corps

Before Manitoba maple cut and stump treatment.

After Manitoba maple cut and stump treatment.



Credit Valley Conservation 2011 – Invasive Species Program

Background
Limehouse Conservation Area (Limehouse CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment. Limehouse CA is 
designated as a CVC Environmentally Sensitive Area 
(ESA). 

Although there are many undisturbed sections of the 
property, including a mature mixed hemlock forest on 
the north side of Black Creek, there is quite a bit of 
disturbance due to past and current activities. A portion 
of the property used to be the site of a quarry where 
lime was extracted from bedrock using kilns. Ruins 
of the kilns are being restored by the Limehouse Kiln 
Society. Another section of the property is managed by 
the Town of Halton Hills and is the site of two baseball 
diamonds. There is also a trail system running through 
the conservation area that is used by local residents and 
people walking the Bruce Trail.

The proximity of some of these disturbed areas to the 
high quality habitats found at Limehouse CA made them 
a priority for invasive species removal. In 2010 through 
Hydro One’s Biodiversity Initiative, CVC was granted 
funds for invasive species management at Limehouse 
CA for the 2011 field season.

The old field site.

Project Overview
One of these disturbed areas is an old regenerating 
field heavily infested with common buckthorn (Rhamnus 
cathartica), non-native honeysuckle (Lonicera species) 
and Manitoba maple (Acer negundo), and is situated 
next to a high quality forested community. The trail 
leading from the baseball diamond parking lot runs 
through this old field before heading into the more 
mature forest found along the Escarpment edge. This 
area was a focus for control in 2011 to try and reduce 
further spread of invasive plant seeds from the old field 
into the higher quality habitat.

Planning for the project was completed in the spring of 
2011 with input and review from CVC staff. During the 
2011 field season two external contractors were hired 
to remove the invasive species from the old field. CVC 
Conservation Youth Corps (CYC) students also started 
restoration efforts by replanting trees and shrubs into 
sections of the area.

•	 Two site visits with potential contractors were held 
in April by CVC Natural Heritage staff. Four external 
contractors submitted bids for the project and a 
contract was drawn up with the winning bidders.

•	 Throughout June and July, Acorn Tree Care cut and 
stump treated the invasive shrubs with Roundup 
Ultra 2. The brush was chipped and removed from 
the site.

•	 In August, two CYC crews began restoration efforts 
by planting 80 native trees and shrubs in the area.

•	 Over a week in November, Baker Forestry Services 
expanded the project area, cutting and stump 
treating the invasive shrubs with Garlon RTU. The 
brush was chipped and left on site to be used as 
mulch to help supress any invasive seedlings that 
may try to regrow.

Future efforts will focus on monitoring for any regrowth 
from cut stumps or any seedling growth. There will also 
be further restoration plantings of native species to 
increase the biodiversity of the site. The project resulted 
in control of invasive species and the work fulfilled 
general requirements from CVC’s Invasive Strategy, 
2008.

Limehouse Conservation Area - Project Report
Old Field Invasive Species Removal Project 2011
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Site Map

*The star indicates the project location.

Methods Used
Cut and stump herbicide treatment, wood chipping, tree 
and shrub planting.

Materials Used
Materials:
8 L of Roundup Ultra 2, 13 L of Garlon RTU, tree and 
shrub material: 15 sugar maple, 15 trembling aspen, 27 
nannyberry, 20 chokecherry, and four gray dogwood.

Tools:
Wood chipper, chainsaw, backpack sprayer, loppers, 
and work gloves. 

Other/Safety: 
Eye and hearing protection, chainsaw pants, safety vest, 
hardhat, chemical resistant gloves, herbicide application 
uniform, rubber boots, and work boots.

Cost

Total Value of Project

Item Cost Code Cost

Materials 301 326 $504.40

Staff Time $994.98

Volunteer Time $707.25

Contractors $6,780.00

Total Value $8,986.63

The estimated value of the project was $8,896.63. A 
total of 188 hours was spent on the project. Materials 
for the project were provided by CVC’s Conservation 
Youth Corps Program and the contractor fees were 
covered by donation from Hydro One Networks Inc.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Conservation Youth Corps

•	 Hydro One Networks Inc.

•	 Acorn Tree Care

•	 Baker Forestry Services

Before invasive shrubs removal.

After invasive shrubs removal.
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Background
Limehouse Conservation Area (Limehouse CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment. Limehouse CA is 
designated as a CVC Environmentally Sensitive Area 
(ESA).

Although there are many undisturbed sections of the 
property, including a mature mixed hemlock forest 
on the north side of Black Creek, there is quite a bit 
of disturbance due to past and current activities. A 
portion of the property used to be the site of a quarry 
where lime was extracted from the bedrock using kilns. 
Ruins of the kilns are currently being restored by the 
Limehouse Kiln Society. Another section of the property 
is managed by the Town of Halton Hills and is the site 
of two baseball diamonds. There is also a trail system 
running through the conservation area that is used by 
local residents and people walking the Bruce Trail.

The proximity of some of these disturbed areas to the 
high quality habitats found at Limehouse CA made them 
a priority for invasive species removal. In 2010 through 
Hydro One’s Biodiversity Initiative, CVC was granted 
funds for invasive species management at Limehouse 
CA for the 2011 field season.

Project Overview
There are several old fields in the process of 
regeneration at Limehouse CA. One of the fields 
was only minimally impacted by invasive species 
and therefore was selected as a priority for removal 
and restoration through a pit-and-mound restoration 
technique.

Field selected for pit and mound restoration.

Planning for the project was completed in the spring of 
2011 with input and review from CVC staff. In the 2011 
field season three CVC Central Services and Natural 
Heritage staff created the pit-and-mound formations 
and controlled the invasive species. Then community 
volunteers planted native tree seeds into the pit-an-
mounds.

•	 In September, Central Services and Natural Heritage 
staff dug and shaped 20 pit-and-mound formations 
using a mini excavator. 

•	 In October, Garlon 4 was applied by Central Services 
and Natural Heritage staff, licensed pesticide 
operators, using a basal bark application to the 
stems of the common buckthorn and non-native 
honeysuckle. 

•	 In November, 22 volunteers planted 2,900 seeds into 
the pit edges and in the mounds.

Creating the pit-and-mound formations.

Future efforts will focus on planting more native seeds. 
Red maple seed was not available for the fall planting 
and therefore will be seeded in 2012. Staff will monitor 
the site to determine the success of the native seed 
planting and to ensure no new invasive species become 
established in the area. The project resulted in the 
control of invasive species, public education about 
restoration and overall enhancement to the diversity of 
the natural area. This work fulfilled general requirements 
from CVC’s Invasive Strategy, 2008.

Limehouse Conservation Area - Project Report
Pit-and-Mound Restoration Project 2011
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Site Map

*The star indicates the project location.

Methods Used
Pit-and-mound creation, basal bark herbicide 
application, tree seed planting.

Materials Used
Materials:
10 ml of Garlon 4, tree seed material: 2,000 sugar 
maple, 500 red oak, 250 bitternut hickory, and 150 
black walnut.

Tools:
Mini excavator, shovel, rake, backpack sprayer, hand 
trowels, and work gloves.

Other/Safety: 
Hearing protection, safety vest, hardhat, chemical 
resistant gloves, herbicide application uniform, rubber 
boots, and work boots.

Cost

Total Value of Project

Item Cost Code Cost

Materials 301 358 $551.28

Staff Time $1,039.72

Volunteer Time 
(in kind)

$451.00

Total Value $2,042.00

The estimated value of the project was $2,042.00. A 
total of 76 hours was spent on the project. Materials for 
the project were provided by CVC’s Invasive Species 
Program.

CVC Partners
•	 CVC Natural Heritage staff

•	 CVC Central Services staff

•	 Toronto Korean Hiking Club

Toronto Korean Hiking Club planting the tree seeds.
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Background
Rattray Marsh Conservation Area (Rattray Marsh CA) 
is located along the shore of Lake Ontario and is the 
only natural waterfront marsh left between Burlington 
and Toronto. Rattray Marsh is designated as a CVC 
Environmentally Sensitive Area (ESA), a Provincially 
Significant Life Science Area of Natural and Scientific 
Interest (ANSI), and is a Provincially Significant Wetland.

The property is surrounded by residential housing 
and many of the invasive species present are invasive 
garden escapees. Since much of Rattray Marsh CA is 
heavily disturbed, specific areas of the property were 
selected and all invasive species were removed from 
these locations instead of focusing on certain species. 
These locations were determined to be priorities in the 
Rattray Marsh Invasive Management Plan (2008).

Project Overview
The area across the road from Green Glade Public 
School is heavily impacted by invasive plants, 
particularily non-native honeysuckles (Lonicera spp) 
which dominated the understory. The other invasive 
species present included garlic mustard (Alliaria 
petiolata), common buckthorn (Rhamnus cathartica), 
lily-of-the-valley (Convallaria majalis), Oriental bittersweet 
(Celastrus orbiculata), winged euonymus (Euonymus 
alata) and mulitflora rose (Rosa multiflora). 

This area was chosen for invasive species removal 
because it is located beside a mature mixed pine-
hemlock forest. The area is relatively free of invasive 
plants and was identified as a medium priority in the 
Rattray Marsh Invasive Management Plan. By removing 
invasive plants from this area, the boundary of invasive 
species spread is pushed back from this higher quality 
area, protecting it from further invasion.

In 2010 CVC staff, Rattray Marsh community volunteers 
and Conservation Youth Corps (CYC) students removed 
invasive plants over seven days. This included pulling 
non-native honeysuckle, common buckthorn and garlic 
mustard from the site, planting 78 trees and shrubs and 
covering the area with mulch to supress new growth 
from the existing invasive plant seed bank.

Removal of non-native honeysuckles using weed 
wrenches.

Over six days in 2011 CVC staff and Rattray Marsh 
community volunteers monitored and removed the 
invasive species that had resprouted and sent up new 
shoots.

•	 In June, July and August, Natural Heritage staff hand 
pulled any new seedling growth.

•	 In June, CVC staff and community volunteers pulled 
invasive species using weed wrenches.

•	 In July, Natural Heritage and Central Services staff, 
which included a licensed pesicide applicator, cut 
and stump treated the Oriental bittersweet with 
Roundup Ultra 2.

•	 The area was revisited at the end of August by 
Natural Heritage staff, which included a licensed 
pesicide applicator and a trained assistant to a 
licensed pesticide applicator, to spray any new 
shoots of Oriental bittersweet using Roundup Ultra 2.

This project will continue over the next few years with 
monitoring for any invasive plants that return and 
planting more native vegetation. The project resulted 
in control and public education about invasive species. 
This work fulfilled general requirements from CVC’s 
Invasive Strategy, 2008.

Rattray Marsh Conservation Area - Project Report
Invasive Plant Removal from the Green Glade 2011 Update
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Site Map

*The star indicates the project location.

Methods Used
Manual pulling, cut and stump treatment herbicide 
application, backpack spraying herbicide application, 
tree and shrub planting.

Materials Used
Materials:
1.6 L of Roundup Ultra 2, 21 cubic yards of mulch, tree 
and shrub material:10 sugar maple, 10 red oak, two 
black cherry, 28 chokecherry, 14 American hazelnut, 
eight alternate leaf dogwood, three gray dogwood, and 
three serviceberry.

Tools: 
Weed wrenches, chainsaw, work gloves, backpack 
sprayer, and dab herbicide applicator.

Other/Safety: 
Eye and hearing protection, chainsaw pants, hardhat, 
work boots, chemical resistant gloves, tyvex suit, and 
rubber boots.

Cost

Total Value of Project

Item Cost Code 2010 Cost 2011 Cost

Materials 301 358
301 310

$1,073.50
$720.50

$12.05

Staff Time $3,247.64 $710.42

Volunteer 
Time (in-kind) $717.50

Total Value $5,759.14 $722.47

The estimated value of the project was $6,481.61. A 
total of 267 hours was spent on the project. Materials 
for the project were provided by CVC’s Invasive Species 
program.

CVC Partners
•	 CVC Natural Heritage staff

•	 CVC Central Services staff

•	 CVC Stewardship staff

•	 Rattray Marsh community volunteers

Before

After: The forest is now more open, which will 
encourage forest regeneration, assisted by planting 
trees and shrubs.
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Background
Rattray Marsh Conservation Area (Rattray Marsh CA) 
is located along the shore of Lake Ontario and is the 
only natural waterfront marsh left between Burlington 
and Toronto. Rattray Marsh CA is designated as a CVC 
Environmentally Sensitive Area (ESA), a Provincially 
Significant Life Science Area of Natural and Scientific 
Interest (ANSI), and is a Provincially Significant Wetland.

The property is surrounded by residential housing and 
many of the invasive species present are invasive garden 
escapees. Since much of Rattray Marsh CA is heavily 
disturbed, specific areas of the property were selected 
and all invasive species were removed from these 
locations instead of focusing on certain species. These 
locations were determined to be priorities in the Rattray 
Marsh Invasive Management Plan (2008).

The Shingle Bar is a natural cobble barrier beach bar that 
protects the marsh from Lake Ontario wave action. Not 
only is this type of cobble barrier beach bar unique along 
the Lake Ontario waterfront, it also has Jack’s poplars 
(Populus x jackii), a hybrid of Eastern cottonwood and 
Balsam poplar, which is a rare species for the watershed 
and Ontario.

The shingle bar.

Project Overview
Many invasive species have established themselves 
along the Shingle Bar, particularily non-native 
honeysuckles (Lonicera spp.) which dominate the 
understory. Other invasive species present include 
European privet (Ligustrum vulgare), common buckthorn 
(Rhamnus cathartica), Manitoba maple (Acer negundo), 

garlic mustard (Alliaria petiolata) and Oriental bittersweet 
(Celastrus orbiculata). Due to the constant potential 
for shoreline erosion, the Shingle Bar was divided into 
sections for invasive species removal to minimize any 
potential erosion over the lifespan of this project. 

Over four days in 2010, CVC staff and Conservation Youth 
Corps (CYC) students removed invasive plants from the 
section closest to the trail entrance. Smaller shrubs were 
removed using weed wrenches and larger ones were cut 
and stump treated with Roundup Ultra 2 by CVC Natural 
Heritage and Central Services staff, including a licensed 
pesticide applicator. Cuttings from the Jack’s poplars 
were also collected and given to CVC Forestry staff for 
propagation. In a few years these trees will be planted 
back on the Shingle Bar as part of the restoration plan.

CYC students and a non-native honeysuckle.

In 2011, over four days, 24 CVC staff and CYC students 
removed invasive plants from the next section of the 
Shingle Bar.

•	 In July, Natural Heritage staff and CYC crews pulled 
smaller shrubs using weed wrenchs and hand pulled 
garlic mustard.

•	 Lands, Natural Heritage, and Central Services staff, 
including a licensed pesticide applicator, cut and 
stump treated the larger shrubs using Roundup Ultra 
2. The brush was chipped and spread back on the 
site to help suppress garlic mustard growth.

This project will continue next year with further invasive 
species removal and native replanting by CYC students 
and community volunteers. The project resulted in 
control and public education of invasive species. This 
work fulfilled general requirements from CVC’s Invasive 
Strategy, 2008.

Rattray Marsh Conservation Area - Project Report
Invasive Plant Removal from the Shingle Bar 2011 Update
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Site Map

*The star indicates the project location.

Methods Used
Cut and stump herbicide treatment, manual pulling.

Materials Used
Materials:
750 ml of Roundup Ultra 2.

Tools: 
Weed wrenches, chainsaw, herbicide dab applicator, 
hand saw, loppers, and work gloves.

Other/Safety: 
Eye and hearing protection, chainsaw pants, safety vest, 
hardhat, chemical resistant gloves, tyvek suit rubber 
boots, and work boots.

Cost

Total Value of Project

Item Cost Code 2010 Cost 2011 Cost

Materials 301 358 $5.25 $5.66

Staff Time $2,237.43 $778.68

Volunteer 
Time (in-kind) $492.00 $553.50

Total Value $2,734.68 $1,337.84

The estimated value of the project is $4,072.52. A total 
of 248 hours was spent on the project. Materials for 
the project were provided by CVC’s Invasive Species 
Program.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Central Services staff

•	 Conservation Youth Corps

Before

After
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Background
Terra Cotta Conservation Area (Terra Cotta CA) is 
located in the middle of the Credit River Watershed 
along the Niagara Escarpment. Terra Cotta CA is 
designated as a CVC Environmentally Sensitive Area 
(ESA), a Regionally Significant Life Science Area 
of Natural and Scientific Interest (ANSI) and has a 
Provincially Significant Wetland (PSW). 

The property has undergone many changes since the 
1950’s when it was turned into a recreational facility, with 
cabins, campsites, a swimming pool, pavilions, ponds 
and trails. Since then much of the property has been 
allowed to naturalize or has been actively restored to a 
natural state. Due to high human impact on the property, 
some areas have high concentrations of invasive 
species while others have been left fairly undisturbed.

One of the most abundant species found at Terra Cotta 
CA is common buckthorn (Rhamnus cathartica), which 
is considered a priority invasive species of concern 
in the Credit River Watershed (CVC Invasive Species 
Strategy, 2008). Common buckthorn is native to Europe 
and was introduced as an ornamental shrub in hedge 
rows. It has shiny dark leaves with rounded teeth on 
the margins and round black berries. It grows in most 
soil conditions from wet to dry soils and is found along 
roadsides, in forests, and in fields.

Common buckthorn

Project Overview
To provide information on restoration methods of natural 
areas impacted by common buckthorn, five plots were 
set up to monitor different restoration techniques post 
common buckthorn removal. 

The 5 m x 5 m plots were set up in an area where 
common buckthorn made up the entire understory. 
The plots consisted of one control plot and four plots 
with different combinations of restoration techniques 
combining native herbaceous material, mulch and 
nutrient additions (see Table 1 for combinations of 
techniques).

Table 1: Restoration additions for each plot

Plot
Herbaceous 

material
Mulch Nutrients

1 (control)

2 x x x

3 x x

4 x x

5 x

In 2010, CVC staff set up the plots, removed the 
common buckthorn, inventoried the native species, 
collected soil samples for nutrient and microrhizal 
analysis, and did the first herbaceous planting. In the 
2011 field season, six CVC Lands and Natural Heritage 
staff worked on the project over five days. 

•	 In May, 117 herbcaceous plugs were planted into 
four of the plots, mycorrhizal nutrient additions were 
done in two of the plots, and mulch was laid down in 
two of the plots.

•	 The plot vegetation was inventoried in May and 
August and any new invasive species seedlings were 
removed. 

Future efforts will focus on detailed monitoring of the 
vegetation that comes back in the plots. Any invasive 
plants will be inventoried and removed. A path to 
the site will be put in to allow visitor access and an 
educational sign will be installed to provide details of the 
project. 

Terra Cotta Conservation Area - Project Report
Common Buckthorn Restoration Plots 2011 Update
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The project resulted not only in control of a highly 
invasive species, but will provide on-going research on 
restoration methods for habitats invaded by common 
buckthorn. This work fulfilled general requirements from 
CVC’s Invasive Strategy, 2008.

Site Map

*The star indicates the project location.

Methods Used
Cut and stump herbicide treatment, herbaceous 
planting, and forest regeneration and forest ground 
cover monitoring*.

*Protocols adapted from Environment Canada’s EMAN (Environment 

Monitoring Assessment Network).

Materials Used
Materials:
1875 ml of Roundup Ultra 2, 20 cedar tops, 20 t-bars, 
five stakes, 20 plastic ziplock bags, chicken wire, one 
bag of zip-ties, herbaceous material: 72 mayapple, 72 
bloodroot, 20 Virgina waterleaf, 20 blue cohosh, 20 wild 
ginger, 12 zig-zag goldenrod, 12 white trillium, eight 
white baneberry, eight false solomon’s seal, and eight 
hairy calico aster.

Tools: 
Measuring tape, pigtails, chainsaw, herbicide dab 
applicator, hand saw, loppers, work gloves, trowel, bulb 
planter, cooler, and bucket.

Other/Safety: 
Eye and hearing protection, chainsaw pants, hardhat, 
tyvek suits, chemical resistant gloves, rubber boots, and 
work boots.

Cost

Total Value of Project

Item Cost Code
2010 
Cost

2011 
Cost

Materials 301 358 $1,859.02 $749.93

Staff Time $2,193.30 $839.74

Total Value $4,052.32 $1,589.67

The estimated value of the project was $5,641.99. A 
total of 147 hours was spent on the project. Materials 
for the project were provided by CVC’s Invasive Species 
program.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Central Services staff

July 2010

Aug 2011
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Background
Terra Cotta Conservation Area (Terra Cotta CA) is located in 
the middle of the Credit River Watershed along the Niagara 
Escarpment. Terra Cotta CA is designated as a CVC 
Environmentally Sensitive Area (ESA), a Regionally Significant 
Life Science Area of Natural and Scientific Interest (ANSI) 
and has a Provincially Significant Wetland (PSW). 

The property has undergone many changes since the 
1950’s when it was turned into a recreational facility, with 
cabins, campsites, a swimming pool, pavilions, ponds and 
trails. Since then much of the property has been allowed to 
naturalize or has been actively restored to a natural state. 
Due to high human impact on the property, some areas have 
high concentrations of invasive species while others have 
been left fairly undisturbed.

Project Overview
To gather baseline data for Terra Cotta CA’s invasive species 
management plan, community volunteers and Conservation 
Youth Corps (CYC) students were trained to assist with an 
inventory of the property by collecting invasive species data 
using a grid system.

Data Collection Methodology

•	 CVC GIS Department staff used ArcMap to divide the 
property into 50 m x 50 m grid cells with each cell 
having a unique ID and a central location given by a UTM 
coordinate.

•	 UTM coordinates were downloaded onto GPS units 
which volunteers and CYC students then used to locate 
the grid cells.

•	 The cell dimensions were paced out by volunteers and 
any invasive species found were recorded on data sheets 
for each grid cell.

Training workshop

In 2009, CYC crews were trained on the data collection 
methodolgy, plant identification and use of GPS units. 

Subsequently, 31 cells were inventoried over the summer 
months. In 2010, the project was expanded to include not 
only CYC students, but to also involve community volunteers. 

•	 Over the summer CYC students were trained and 
inventoried 10 cells. 

•	 From the community, 16 volunteers attended a training 
workshop and inventoried 75 cells over the summer. 

•	 A volunteer apprieciation barbecue was held in the fall to 
thank them for their time and effort. 

•	 A random selection of completed grid cells were field 
checked to assure quality. Over the fall, data collected 
was entered into a database and checked for quality 
assurance.

•	 Once a cell was surveyed it was marked off on a display 
poster describing the project. This poster is displayed at 
the Visitors Welcome Centre at Terra Cotta CA.

In 2011, the project continued with nine new and returning 
volunteers attending the training workshop and mapping 
63 grid cells over the field season. CYC students also 
participated over the summer collecting information for 32 
grid cells.

Field Training

This project will continue next year with further data collected 
by CYC students and community volunteers. The project 
resulted in detailed data collection for a large portion of 
the property and provided public education about invasive 
plants and how to identify them. This work fulfilled general 
requirements from CVC’s Invasive Strategy, 2008.

Terra Cotta Conservation Area – Project Report
Invasive Species Mapping Project 2011 Update
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Site Map

*The map shows the grid cells and centroids for CVC’s 
Terra Cotta CA.

Methods Used
Volunteer based invasive species mapping*.

*Methodology adapted from Forest Mensuration Methods.

Materials Handed Out
Materials:
Invasive plant identification booklet, data collection 
methodology, health and safety information, site map, map 
of grid cells to complete, data sheets and pencils.

Tools: 
Projector and screen, pylons, measuring tape, pig tails, 
Garmin GPS units, first aid kits, clip boards, and compasses.

Cost

Total Value of Project

Item Cost Code 2009 Cost 2010 Cost 2011 Cost

Materials 301 326
301 358

$2,890.00
$22.60

$190.75 $229.57

Staff Time  Not 
Available

$2,142.11 $1,474.88

Volunteer 
Time  
(in-kind)

$584.25 $2,060.25 $2,234.50

Total Value $3,496.85 $4,393.11 $3,938.90

The estimated value of the project was $11,828.86. A total 
of 664.5 hours was spent on the project. Materials for the 
project were provided by CVC’s Conservation Youth Corps 
Program and Invasive Species Program.

CVC Partners
•	 CVC Lands and Natural Heritage staff

•	 CVC Central Services staff

•	 CVC GIS staff

•	 CVC Communications staff

•	 CVC Conservation Youth Corps

•	 Terra Cotta community volunteers

•	 Ministry of Natural Resources

Poster displayed at the Watershed Learning Centre at 
Terra Cotta CA.

Grid cells that have been mapped by CYC and volunteers.


