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1.0 Executive Summary  
Hemlock woolly adelgid (HWA) is an invasive sap-sucking insect which feeds on, 

and eventually kills, eastern hemlock trees. Once introduced to an area, HWA spreads 

and multiplies rapidly, resulting in a population of insects that typically kill their host tree 

within 4-15 years. HWA was first detected in the HCA watershed near Cootes Paradise 

in 2023 and has now been detected as a widespread, low to medium level infestation 

throughout the Dundas Valley. The presence of this insect is a major threat to the health 

of Hamilton Conservation Authority (HCA) owned forests since eastern hemlock is 

common throughout certain properties, particularly in Dundas Valley Conservation Area. 

Eastern hemlock trees have no natural resistance to HWA, and there are currently no 

native or introduced predators of the insect in Ontario, meaning that widespread 

mortality of this tree species is likely to occur without intervention by local landowners. 

This report provides a summary of the current state of HWA in Hamilton and reviews the 

management strategies and actions which can be used to mitigate the impact of this 

emerging forest pest.  

2.0 Background Information 
The following background information on eastern hemlock trees and hemlock 

woolly adelgid has been included in this report to emphasize the importance of hemlock 

ecosystems to the health of the watershed and to provide context for the management 

strategies and actions recommended in this plan. 

2.1 Eastern Hemlock 

2.1.1 Significance 

The eastern hemlock is a large, slow-growing conifer, and is the only species of 

its genus to be found in Ontario. These trees reach maturity around 250-300 years old, 

though some trees can live to a maximum of 1000 years and have been termed the 

“Redwoods of the East” due to their long life and size (Barr et al., 2025; U.S. Forest 

Service, 2025). 

Eastern hemlocks are widely considered to be a foundation species with high 

ecological value (Havill et al., 2014). Foundation species have profound effects on the 

areas they inhabit, to the degree of defining many of the ecosystem’s characteristics 

(Ellison et al., 2005). Eastern hemlocks prefer cool, moist sites, which are commonly 

found in north-facing ravine slopes in the Dundas Valley, and can also be found in some 

wetland ecosystems (Farrar, 1995). Eastern hemlock trees create shaded, cool 

environments which are beneficial or necessary for many species of plants and animals 

and provide unique native understory growth due to the shady environment they create 
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(Hemlock Restoration Initiative, n.d.). These cool environments also help maintain cool 

water temperature in local water courses for sensitive species (Ross et al., 2003).  

Hemlock-dominant ecosystems provide habitat for many bird species such as the 

blackburnian warbler, black throated green warbler, Acadian flycatcher, hermit thrush, 

and blue-headed vireo. These bird species are specialists which require the use of 

hemlocks for nesting and roosting (Tingley et al., 2003). The Acadian flycatcher and 

Louisiana waterthrush, which have been recorded in the Dundas Valley and utilize 

eastern hemlocks, are listed as species at risk (Ministry of Environment, Conservation 

and Parks, 2024). 

Stands of eastern hemlock also provide other ecosystem services such as 

carbon storage, erosion control, flood mitigation, and streambed stabilization (Barr et al., 

2025; Nova Scotia Hemlock Initiative, 2021; Ford & Vose, 2007). Ravine and stream 

bank stabilization reduces sedimentation loads which in turn mitigates negative water 

quality impacts that are caused by the runoff of nutrients into streams (Hemlock 

Restoration Initiative, n.d.; Poling & Dolloff, 2016). Through stabilizing streambeds, 

eastern hemlocks prevent trail washouts caused by stream erosion and simultaneously 

prevent flooding by up-taking a large volume of water per tree per day during spring 

flows (Ford & Vose, 2007).  

Hemlock trees also play significant recreational and cultural roles as well. The 

large stands of hemlocks in Dundas Valley Conservation Area provide aesthetic value 

for recreational trail users, and Indigenous communities use hemlocks in traditional 

crafts and medicinal practices (Barr et al., 2025; Nova Scotia Hemlock Initiative, 2021). 

2.1.2 Distribution on HCA Properties 

From HCA ecological land classification (ELC) data, the Dundas Valley 

Conservation Area and Lower Spencer Conservation Area are estimated to have 181.6 

hectares of hemlock dominated ecosystem (Figure 1). Using hemlock density data 

collected from surveys completed in 2025, it is estimated that there are approximately 

27,900 eastern hemlock trees in the Dundas Valley and Lower Spencer Conservation 

Areas alone.  
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Figure 1. Eastern hemlock dominant forests within the Dundas Valley area. 

Outside the Dundas Valley, HCA manages an additional 18.6 hectares of land 

that has been identified as hemlock dominant, spread across Tiffany Falls, Iroquoia 

Heights, Spencer Gorge, and Crooks Hollow, though this does not capture mixed forests 

in places like Fletcher Creek and Felker’s Falls. This represents an estimated 2,850 

additional eastern hemlock trees. 

2.2 Hemlock Woolly Adelgid 

2.2.1 Identification  

In eastern North America, hemlock woolly adelgid reproduces asexually (without 

mating). This reproduction style allows HWA to rapidly expand its population once 

established in a new area, quickly surpassing the threshold where damage to eastern 

hemlock starts to occur. It is during the reproductive cycle that the namesake white 

cottony (‘woolly’) egg sacs appear on the underside of needles on eastern hemlock 

trees, often found at the tips of branches, and are most prominent in early spring 
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(Figures 2 & 3). However, in high-level infestations, remnants of woolly masses can be 

seen more readily at other times of year, including throughout summer and fall.  

 

 

 

 

 

 

 

 

 

 

 

 

Figures 2 & 3. Hemlock woolly adelgid egg masses found on HCA lands. 

The presence of HWA on a tree causes its health to decline, which is another 

possible indicator of an infestation. Specific signs include premature dieback of branches 

and twigs, grey coloration of needles, needle loss, and a lack of new growth (Havill et al., 

2014). These signs can be used to identify groups of eastern hemlock trees which may 

be infested with HWA before inspecting in detail. 

2.2.2 Regional Distribution and Spread 

HWA was first introduced from Japan to eastern North America some time before 

1951 in the state of Virginia and has spread to over half of the eastern hemlock’s range 

since then (Havill et al., 2014). In the northeastern United States, most ecosystems 

containing eastern hemlock are now infested with HWA, and within the last 15 years, 

detections have begun to occur in Canada. The insect was first detected in Ontario in 

2012 and 2013 in Etobicoke and Niagara Falls respectively. HWA was also detected in 

Nova Scotia in 2017, which is currently the site of the largest infestation in eastern 

Canada (Canadian Food Inspection Agency, n.d.). 
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As of October 2025, HWA has been found in several locations throughout 

southern Ontario, including the Regional Municipality of Niagara, Haldimand County, the 

Township of Alnwick/Haldimand, the City of Toronto, and the City of Hamilton. These 

municipalities, except for the City of Toronto, have been declared as regulated areas for 

HWA by the Canadian Food Inspection Agency (CFIA) (Canadian Food Inspection 

Agency, n.d.) The regulated area designation prohibits the movement of eastern 

hemlock materials out of the municipality to slow the spread of HWA (Figure 4).  

Figure 4. Map of CFIA regulated areas as of Aug 31, 2025. 

HWA can spread over both short and long distances. Over short distances within 

a continuous forest, HWA spreads between trees by crawling, being carried by wind, 

through human activities, and by clinging to birds and other animals as they move (Havill 

et al., 2014). Over long distances, HWA spreads on migrating birds and through human 

movement of hemlock plant material, including nursery stock (Parker et al., 2023).  
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2.2.3 Local HWA Distribution and Stakeholders 

HWA was first detected in Hamilton in March 2023 at the Royal Botanical 

Gardens (RBG) Cootes Paradise Nature Sanctuary, and subsequently on neighboring 

City of Hamilton and McMaster University owned lands (Barr et al., 2025). As of October 

2025, HWA has been found on HCA land throughout most of the Dundas Valley and 

Lower Spencer Conservation Areas. There have also been recent detections at the 

McMaster Nature Forest Reserve and the RBG Arboretum (Figure 5).  

Figure 5. All hemlock woolly adelgid detection sites in Hamilton to date. 

The primary regulatory organization involved in the management of hemlock 

woolly adelgid is the CFIA. The CFIA confirmed the positive detection of HWA in the 

Dundas Valley Conservation Area in 2025 and has declared the City of Hamilton a 

regulated area. Other organizations currently involved in the study and management of 

HWA in Ontario and Canada more broadly include the Canadian Forest Service (CFS) 

and Natural Resources Canada (NRC), the Ministry of Natural Resources (MNR), 

Invasive Species Centre (ISC), Ontario Nature, and the Ontario Woodlots Association 

(OWA). On the local level, HCA staff have been actively coordinating HWA work with the 

RBG, City of Hamilton, Hamilton Naturalists Club (HNC), McMaster University, 

Conservation Halton, and the Niagara Peninsula Conservation Authority (NPCA). 



 

9 
 

2.2.4 Impacts of HWA 

Every eastern hemlock tree is susceptible to infestation and mortality by HWA 

regardless of size or age of the tree (Emilson et al., 2018). Historically, HWA induced 

mortality has been limited by cooler northern temperatures, though HWA’s range is 

expanding with rising average temperatures due to climate change (Paradis et al., 

2008). According to observations made at infestation sites in the United States, HWA is 

typically fatal to all eastern hemlocks within a time span of 4-15 years, depending on 

habitat quality (Havill et al., 2014). In some severely infested areas, eastern hemlock 

mortality has been as high as 95% (Havill et al., 2014). 

With the decline of eastern hemlock, forest communities that were once hemlock 

dominated will shift to new ecosystem types. Newly created gaps in the forest canopy 

may result in colonization by invasive species including common and glossy buckthorn, 

multiflora rose, and garlic mustard (Eschtruth and Battles, 2009; Frappier et al., 2003; 

Invasive Species Centre, n.d.). Areas not colonized by fast-growing invasive species 

may become hardwood-dominated or mixed forest stands containing trees such as 

maple, yellow birch, American beech, and oak (Jenkins et al., 2000; Havill et al., 2014). 

Succession of any remaining eastern hemlock trees may be impacted by deer browsing 

on young tree seedlings, which is applicable to the Dundas Valley Conservation Area as 

white-tailed deer are abundant in this area. Additionally, reproduction of new hemlock 

trees is slow since eastern hemlocks are considered a slow growing tree and don’t reach 

sexual maturity until they are 15 years old. Eastern hemlocks require specific conditions 

to facilitate sapling growth and show a strong preference or dependence on nurse logs.  

 HWA-induced mortality will remove habitat for certain terrestrial species, some 

of which are species at risk. These include the hemlock dependent bird species listed in 

section 2.1.1 and other common bird species such as the northern cardinal, eastern 

wood pewee, tufted titmouse and several species of woodpeckers (Tingley et al., 2003). 

Some mammals that rely on shade created from hemlock-dominant stands and therefore 

will be impacted include white-tailed deer, flying squirrels, and American minks (Nova 

Scotia Hemlock Initiative, 2021).  

Additionally, eastern hemlock decline will result in the lessening of stream-

cooling properties, negatively impacting local cold and cool water fisheries (Ross et al., 

2003). Watercourses may be further impacted by the loss of stream stabilization 

benefits, leading to erosion, trail washouts, and worsened stream flooding (Ford & Vose, 

2007). Soil erosion will result in the loading of sediment and nutrients into waterways, 

which further degrades the habitat of fish and other aquatic organisms (Wood & 

Armitage, 1997; Poling & Dolloff, 2016). 

Trees such as eastern hemlocks also sequester carbon from the atmosphere 

which remains stored in dead tree trunks for long periods. A significant percentage of 
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this carbon storage capacity will be lost with the rapid die-off of eastern hemlocks 

(Ignace et al., 2018; Barr et al., 2025).  

The aesthetic value of hemlocks in Dundas Valley Conservation Area is high. 

Spring Creek Trail, the Hamilton-Brantford Rail Trail, Monarch Trail, Sulphur Creek Trail, 

and sections of the Main Loop Trail heavily feature ravines populated with eastern 

hemlocks. This is also true for areas within Spencer Gorge and Tiffany Falls 

Conservation Areas. As HWA-driven tree mortality increases, visitor experiences in 

those areas may be negatively affected. 

In addition, it is likely that significant costs related to hazard tree management 

will be incurred in the future, caused by the impacts of HWA. Mass tree die-off will result 

in dead standing trees immediately adjacent to trails, posing health and safety risks for 

staff and patrons. HCA and privately-owned infrastructure may also be threatened by 

this increase in hazard trees. The HCA Hazard Tree Policy also provides guidance on 

management, monitoring, and evaluation of hazard trees (HCA, 2022). As hemlocks are 

observed to decline in the valley, this document can be used to support risk assessment 

of specific trees or stands to help prioritize management and project costs.  

Understanding the wide-ranging and profound harm that is projected to occur 

from hemlock woolly adelgid in Hamilton, acting to mitigate these impacts is strongly 

recommended (Derry et al., 2024). 

3.0 Actions Taken to Date 

3.1 Prior to 2025 

Since 2023, HCA has participated in the Hemlock Woolly Adelgid Hamilton 

Chapter Working Group, consisting of members from the City of Hamilton, HNC, 

McMaster, RBG, and HCA. Each of the member organizations owns land with significant 

amounts of eastern hemlock and are either actively managing HWA or seeking to 

undertake management activities. This working group has been a valuable outlet for 

sharing information and coordinating management on a local scale. 

In 2024, HCA’s Invasive Species Technicians completed a brief survey for HWA, 

primarily along the Sulphur Creek corridor. The survey was very limited due to time 

constraints, and no positive detections were found. Staff also deployed passive 

interception traps in spring 2024 at Lower Spencer Conservation Area, and similarly, no 

positive detections were made. eDNA traps at Felkers Falls have also yet to detect HWA 

further east in the HCA watershed.  
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3.2 2025 Survey and Inventory 
With the close proximity of the HWA detection on RBG and McMaster lands, it 

was determined that a more thorough survey was necessary for HCA lands. 

To assess the potential level of infestation of HWA on HCA property, staff applied 

for funding from the Invasive Species Centre’s Invasive Species Action Fund to hire two 

contract technicians to complete a thorough survey of the Lower Spencer Conservation 

Area and portions of the Dundas Valley Conservation Area. The survey had two 

objectives: to detect and accurately map the presence of the HWA infestation and to 

complete an inventory of hemlock trees in targeted areas to gather information for 

management activities.  

Areas of dense hemlock forest within these areas were chosen for the survey 

and were divided into the following sections: Lower Spencer, Spring Creek East, Spring 

Creek Central, Sulphur Creek East, and Sulphur Creek Central (Figure 7). These areas 

were chosen based on their proximity to existing detections of HWA at the RBG and 

McMaster, and due to the high likelihood of HWA spreading on migrating birds through 

the ecological corridors of Dundas Valley. Specific survey locations within the 

conservation areas were identified through Ecological Land Classification (ELC) data 

which outlines concentrated eastern hemlock populations. Considering the severe 

infestation of HWA on RBG property, the nearby forest at Lower Spencer was surveyed 

first, before moving west into other parts of the Dundas Valley.  
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Figure 6. Survey areas identified and prioritized for 2025. 

While initially marked for survey by HCA staff, the Ancaster Creek area was 

incidentally surveyed in 2025 by students from McMaster University and was 

subsequently removed from the target areas list.  

The remaining areas, Spring Creek West, Sulphur Creek South, Sulphur Creek 

West, and Tiffany Falls were not surveyed due to both time limitations and visual 

surveys becoming less effective for emerging infestations by mid-summer. Presence 

surveys could be expanded in the future to finish the remaining areas of Dundas Valley, 

but with the results of the 2025 survey as summarized below, it is assumed that HWA 

has spread throughout the entirety of the Dundas Valley, supported by further sightings 

at Merrick Orchard and a private property on Sulphur Springs Road later in 2025.  

3.2.1 Presence Survey Results 

 Presence surveys began on May 16th, 2025, and continued until July 18th, 2025. 

During this survey, every one in ten eastern hemlock trees encountered was inspected 

for HWA. Over a total area of 53.1 hectares, 816 individual trees were inspected, 

representing a coverage area of approximately 8,160 trees. Staff were able to cover the 

entire target area set out at the beginning of the field season. During the presence 

surveys, staff identified 77 trees which displayed woolly masses or other clear signs of 
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HWA, representing 9.3% of the surveyed trees. The passive interception traps deployed 

at Lower Spencer Conservation Area also yielded several insects matching the 

description of HWA, although these were all found in areas later confirmed to have HWA 

based on the visual survey method, and so were not investigated further. The locations 

of positive detections are broken down below, and in Figure 8: 

• 5 trees at Lower Spencer 

• 14 trees at Spring Creek Central 

• 9 trees at Spring Creek East 

• 40 trees at Sulphur Creek Central 

• 8 trees at Sulphur Creek East (Monarch Trail) 

• 1 tree at Merrick Orchard (incidental observation) 

 

When a tree with HWA was discovered, a suspected detection notice was 

submitted to the CFIA. The CFIA then completed follow-up investigations and collected 

samples, confirming the presence of HWA. Resulting from these detections, a CFIA-

issued prohibition of movement of all hemlock tree material was established for the 

Lower Spencer and the Dundas Valley Conservation Areas. In August 2025, the entire 

Regional Municipality of Hamilton was declared a regulated area for HWA. 

Figure 7. Locations of HWA detections on individual trees during 2025 survey. 
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3.2.2 Tree Inventory Results 
 Following the completion of presence surveys, an inventory of hemlock trees in 

high priority areas was completed in August 2025. Across these high-priority areas, 

location and characteristic data was captured for 1798 trees (Figure 9). 1596 trees were 

recorded along Spring Creek in the vicinity of Bumble Bee and Sanctuary Park, with an 

additional 202 trees inventoried along Monarch trail. These areas were chosen for key 

characteristics including high traffic trails, hazard risks, stream cooling, steep slope and 

riverbank erosion concerns, large and healthy trees, and species at risk habitat. 

The purpose of the tree inventory was to collect information that HCA will use to 

evaluate response strategies and to plan management and is especially necessary to 

forecast the cost of chemical control methods. Since inventory is required prior to 

management, the dataset of trees inventoried in 2025 will provide the scope of 

management activities for 2026. Management in areas beyond the current scope will 

require further prioritization and inventory. 

Figure 8. Hemlock trees inventoried in priority areas, overlaid with positive 

detections. 
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4.0 Management Strategies 
 Due to the cost of HWA management, the short time frame before onset of tree 

mortality, and the large volume of eastern hemlock trees on HCA land, it will not be 

feasible to protect every tree from hemlock woolly adelgid. Therefore, it is necessary to 

define a management strategy that will provide the greatest benefit with available 

resources. The management strategy will define which specific trees are eligible to be 

treated, and the subset of those which will be focused on. Eligible trees are defined by 

having a diameter at breast height of at least 15 centimeters to allow for herbicide 

injection and must show indicators of tree health. Using these criteria, the number of 

eligible eastern trees in the sample size decreases from 1798 to 929. 

Each of the following strategy options evaluates a different approach to 

managing HWA stemming from a specific objective. Five management strategy options 

have been identified and evaluated by HCA staff. These strategies have been drawn 

from available resources including the New York State Hemlock Initiative landowner 

toolkit (Cornell University, 2025), the Kejimkujik National Park hemlock stand 

prioritization framework (Kejimkujik National Park and National Historic Site, 2021), the 

Royal Botanical Gardens hemlock management options assessment (Barr et al., 2025) 

and discussions with other land managers in Ontario who have experience managing 

HWA infestations. 

Each strategy estimates the percentage of forecasted hazard trees that would be 

mitigated by that approach, using the sample area described in Section 2.2.4. This 

calculation is based on the best information available but should only be used as an 

estimate when extrapolating to areas outside of the sample.  

Accompanying each strategy is an explanation of why it is or is not 

recommended for adoption. “Strategy 5: Protect Trees in Riparian Areas” is the only 

strategy recommended by HCA at this time, which would protect 273 trees in year 1. 

Table 1. Sample tree counts during surveying and inventorying 

Sample Population Number of Trees Included 

Estimated eastern hemlocks in DVCA 20,000+ 

Hemlocks inventoried in 2025 1798 

Trees that meet treatment requirements 928 

Trees selected for strategy 5 for year 1 273 

 

4.1 Strategy 1: Do Not Manage and Monitor Impacts 

 The objective of this strategy is to commit no resources to HWA management or 

the protection of eastern hemlock ecosystems in the HCA watershed. 
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Under this strategy, it is expected that eastern hemlock trees throughout Dundas 

Valley and Lower Spencer Creek would begin to experience noticeable decline within 

four years, and death within 15 years, based on case studies for HWA infestations 

elsewhere in North America. HCA would observe and note changes to natural areas but 

take no direct action to mitigate the spread of HWA. This response could include 

monitoring to observe HWA impacts and could also include restoration activities such as 

planting conifers in former hemlock ecosystems. 

The death of eastern hemlocks throughout the Dundas Valley would result in 

widespread impacts, especially in riparian areas, including degraded water quality, loss 

of habitat for many species, erosion, colonization by invasive plant species, and loss of 

cultural value. Significant annual hazard tree management costs would be incurred as 

many dead standing trees would become hazards to both trail users and to any nearby 

infrastructure within striking distance. No (0%) forecasted hazard trees in the sample 

area would be mitigated by this strategy. 

Conclusion: HCA staff do not recommend this management strategy. The impact to the 

rare and sensitive ecosystem of Dundas Valley would be profound, and taking no 

preventative action does not align with HCA’s Natural Heritage Conservation Strategic 

Priority through the 2025-2029 Strategic Plan. Additionally, cost savings from choosing 

to not manage HWA would be counteracted by the resources required to manage 

hazard trees. 

4.2 Strategy 2: Protect Entire Areas of High General Value 

The objective of this strategy is to preserve cohesive pockets of eastern hemlock 

forest that rank highly across multiple attributes. 

Trees chosen for management under this strategy are all eastern hemlocks 

eligible for treatment that fall within defined areas determined to be of high value on a 

ranked list. This ranking is determined using stand prioritization frameworks which have 

been employed to manage HWA in both New York State and Nova Scotia. The 

frameworks consider an array of attributes which include existing tree health, proximity 

to water, erosion prevention, public use, likeliness of hazard tree creation, climate 

resilience, and species at risk habitat. Within areas covered by the 2025 eastern 

hemlock inventory, the seven highest scoring areas were selected. These seven stands 

contain 513 trees, which could be further prioritized or treated in order of stand 

importance.  

To accomplish this objective within currently surveyed areas, HCA would apply 

pesticide to all healthy and eligible trees within designated areas and monitor for 

effectiveness moving forward. This response could include restoration activities such as 

re-planting in areas where untreated eastern hemlocks would still be killed by HWA. 
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Pesticides would be chosen based on site conditions, including proximity to water and 

presence of sensitive species.  

Enacting this response beyond currently surveyed areas would first require a 

desktop assessment followed by a more comprehensive survey of future potential 

treatment areas to gather data required for the stand prioritization framework. In areas 

identified as high value, an inventory of all eastern hemlocks within the vicinity would be 

required to appropriately plan for treatment. HCA staff would then conduct (or arrange) 

pesticide application, efficacy monitoring, and planning for future re-treatments. The 

resources required for survey and inventory to implement this strategy are high. 

The primary benefits of this strategy are the preservation of larger intact areas of 

hemlock ecosystem and that protected trees would provide a benefit across multiple 

axes – water resources management, ecological conservation, visitor experience, and 

hazard mitigation. However, there are drawbacks to this approach. Choosing this 

method would require treating a greater number of trees to achieve the benefits of 

protecting whole stands, significantly increasing costs. Since priority stands often consist 

of several hundred trees, a four-year program would likely only treat a small selection of 

stands and have much smaller geographic coverage. By treating exclusively riparian 

trees, a strategy outlined later, a similar four-year program would protect trees across a 

much larger area. Additionally, this strategy poorly addresses the preservation of stream 

cooling and stabilization since only some of the hemlocks chosen for treatment would be 

next to watercourses. These are critical ecosystem functions of eastern hemlocks which, 

if lost, would impact ecosystem functions that support water quality, flood prevention 

efforts, and fisheries. Lastly, treating a concentrated area of trees is not conducive to 

mitigating future hazard trees alongside HCA’s trail system. Thirty-three (33%) of 

forecasted hazard trees in the sample area would be mitigated by this strategy, but this 

number is expected to be lower in other areas of Dundas Valley. 

Conclusion: HCA staff do not recommend this strategy. While this approach does align 

well with HCA’s strategic priorities related to natural heritage conservation and 

addresses multiple risks of HWA, the degree of mitigation provided for each of the 

impacts is limited, specifically with respect to water resource management (HCA, 2024). 

Additionally, the time required for survey of future treatment locations is significantly 

greater than strategy 5. 

4.3 Strategy 3: Protect the Largest and Healthiest Trees 

The objective of this strategy is to protect individual large, healthy hemlocks 

which have high ecosystem value and are most likely to remain healthy if treated. 

Trees chosen for protection under this strategy are those which are over 40 cm 

DBH and are not suppressed by other trees in the canopy. These trees also received the 
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highest score for canopy health, which is a positive indicator that treatment is more likely 

to be effective. Of the trees currently inventoried, 168 eastern hemlocks were identified 

as large and healthy canopy trees. This approach is derived from literature which 

supports that isolated, healthy hemlocks are valuable on the landscape due to the 

number of species that rely on them (Nova Scotia Hemlock Initiative, 2021). Protecting 

scattered individuals would help maintain ecosystem services and habitat across many 

different areas of HCA land. 

To implement this strategy, target trees would be identified in the current sample 

and treated chemically. Staff would monitor the treated trees for health moving forward. 

Similar to the other strategies, this response could include restoration activities such as 

re-planting in areas where untreated eastern hemlocks would still be killed by HWA. 

Beyond currently inventoried areas, a more thorough survey and inventory of 

hemlock ecosystems in Dundas Valley and satellite properties would be required to 

identify more trees that meet the criteria for treatment. HCA staff would then conduct or 

arrange pesticide application, efficacy monitoring, and planning for future re-treatments. 

The resources required for survey and inventory to implement this strategy are high. 

Advantages of this strategy include the protection of high value old-growth trees 

and an increased likelihood that more treated trees would survive in the long term. The 

primary drawback of this strategy is that inventory work to identify trees for future 

treatment would be very time-consuming and is beyond the capacity of current staff. 

Further, although some of the trees treated with this approach would also be considered 

potential hazards and located in general high value areas or in riparian areas, others 

would be in areas that do not match any of the desired criteria. Lastly, the dispersed 

nature of the targeted trees would result in greater labour costs for treatment by arborist 

contractors or increased staff time if pesticide application occurs in-house. Fifteen (15%) 

of forecasted hazard trees in the sample area would be mitigated by this strategy. 

Conclusion: This strategy is not recommended by HCA staff. Due to the intensive 

survey requirements of this approach, implementation is not feasible with current 

resources. Additionally, several key risks of HWA are not addressed by this option, and 

costs are high in relation to the forecasted benefit.  

4.4 Strategy 4: Protect Trees with High Cultural, Hazard, and Public 

Access Value 

This strategy reflects a more patron and cost-focused approach to protecting 

hemlocks in the Dundas Valley and selects trees for protection based on hazard risk and 

trailside aesthetic value.  
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All trailside and potential hazard trees within the 2025 inventory area were 

selected for this strategy. Potential hazard trees are all trees which could conceivably 

strike the trail if they were to fall in that direction once dead. During the 2025 inventory, 

458 trees that are eligible to be treated were also identified as potential hazard trees. 

These trees are centered around the major trails passing through the inventoried area, 

including the Monarch Trail, the Hamilton-Brantford Rail Trail, and the Spring Creek 

Trail. Hazard trees also include those along private property boundaries and those that 

were identified near unofficial trails. To reduce the number of trees which would need to 

be treated, trees by unauthorized trails could be removed from the sample.  

To most effectively implement this strategy, more extensive internal consultation 

would be required. Hazard trees are among the largest sample sizes of the possible 

management strategies and would need to be refined further to create a manageable list 

of trees. This may include identifying which trails receive the most public traffic, or which 

areas are valued by patrons for their hemlock populations.  

The primary advantage to this strategy is reducing the number of potential 

hazard trees and associated removal costs, which is projected to require significant 

budget investment from HCA over the next few decades as eastern hemlocks 

experience dieback due to HWA. Additionally, hemlocks are a key aspect of the valley’s 

identity, and protecting trees easily in public view would help maintain the shade and 

stability of public trails, as well as continue to support some ecological integrity. Under 

this strategy, the scope of treatment would be well defined, which would result in a faster 

inventory before engaging in treatment beyond currently surveyed locations. 

Disadvantages include a possible initial delay in responding to HWA. It is also possible 

that focusing solely on hazard tree mitigation would result in sensitive ecological areas 

remaining untreated. 

The amount of forecasted hazard trees in the sample area that would be 

mitigated by this strategy is not known, but it is assumed this strategy would result in the 

highest percentage of the available options. 

Conclusion: This strategy is not recommended at this stage since the 

prioritization of trailside trees over those that may provide greater ecological function and 

water resources management benefits could result in significant long-term impacts on 

watershed health. The ecosystem services provided by eastern hemlocks are nearly 

unique to this tree species. Additionally, more information is needed under this approach 

before further mapping, prioritization, and management can occur. Lastly, hazard tree 

prevention is still considered under the recommended strategy, though to a lesser 

degree. Any hazard tree mitigation on HCA property will need to be implemented in 

conjunction with the HCAs Hazard Tree Policy. 
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4.5 Strategy 5: Protect Trees in Riparian Areas 

The objective of this strategy is to preserve continuous corridors of eastern 

hemlock trees that immediately border creek systems. 

Trees chosen for management under this strategy are all eastern hemlocks 

eligible for treatment that are adjacent to creek systems and are actively providing 

stream cooling and streambank stabilization. This includes all trees which provide shade 

to nearby streams. Within areas covered by the 2025 eastern hemlock inventory, 273 

trees are of the appropriate size and health level for treatment and meet the location 

criteria (Figure 10). 

 

Figure 9. Riparian trees identified as priority for management. 

To enact this strategy within currently-surveyed areas, HCA would apply 

pesticide to the selected trees using the services of a licensed contractor and possibly 

internally by HCA staff in the future. The trees would then be monitored for effectiveness 

of treatment. This response could also include restoration activities such as re-planting 

in riparian areas where trees were either too unhealthy or too small to chemically treat, 

and in non-riparian areas where untreated eastern hemlocks would still be killed by 

HWA. 
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In locations beyond currently surveyed areas, a tree inventory in the upper 

reaches of Spring and Sulphur Creeks would be required to collect the data necessary 

for treatment beyond 2026. This could expand to other not-yet-surveyed HCA properties 

listed in section 2.1.2 depending on the speed of the inventory. Staff would then conduct 

or facilitate pesticide applications, efficacy monitoring, and planning for future re-

treatments. Silviculture could also be explored as a management technique during either 

the current or future stage of treatments if and where appropriate. 

The main benefit of this strategy is the preservation of trees in highly valuable 

riparian zones, which provide stream shading, erosion control, flood mitigation, and 

critical animal habitat. Further, this approach also mitigates some of the risks to visitor 

experience and natural hazard creation. For example, 135 of the 273 trees are also 

identified as hazard risks, 54 meet the requirements of an ideally large and healthy tree, 

and 38 meet all the desirable criteria. In the Dundas Valley Conservation Area, HCA 

trails are often located in riparian corridors, so many trees in those areas meet multiple 

criteria which make them desirable for treatment. A secondary benefit of this strategy is 

the clearly defined treatment area and set objectives. The clear scope of the creek-side 

buffer will result in an efficient tree inventory process which could be completed more 

quickly than the comprehensive survey required by the other strategies. Additionally, 

trees that are next to water are more resistant to the adverse effects of HWA, meaning 

that pesticide applications have an increased chance of success compared to drier sites. 

The slopes found in riparian areas are also generally less severe than other areas, 

which will simplify treatment efforts. Lastly, many of the key ecosystem services 

provided by hemlocks – stream shading, water uptake, and habitat for example – are 

qualities difficult to replicate with other tree species. With riparian trees protected, 

restoration plantings could focus on mimicking the ecosystem services that are able to 

be replicated more easily by other species, namely slope stabilization and carbon 

storage. 

One major drawback of this strategy is that riparian areas naturally lie on and at 

the base of slopes. If exclusively treating trees that are in riparian areas, there is a risk 

that untreated trees growing up-slope of the treated trees will fall into the protected trees 

when they die. This may break or uproot the riparian trees, counteracting the benefits of 

preserving them. Additionally, this strategy does not prioritize eastern hemlock trees 

which are valuable for cultural and aesthetic value. Other HCA forests containing 

eastern hemlock forests would still experience widespread decline and require 

restoration efforts. Twenty-nine (29%) of forecasted hazard trees in the sample area 

would be mitigated by this strategy. 

Conclusion: Staff recommend that this strategy be adopted by HCA. Treating 

riparian trees not only protects ecological integrity and mitigates flooding and erosion, 

but also preserves canopy hemlocks, mitigates hazard tree risks and costs, and 
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preserves visitor experience in some locations. The risk of up-slope dead trees falling on 

preserved riparian trees can be mitigated by slightly expanding the treatment area to 

provide a protective buffer. 

5.0 Management Actions 
The following section provides a summary of the actions HCA can take to control 

HWA under the chosen management strategy. Immediate actions recommended under 

“Strategy 5: Protect Trees in Riparian Areas” are tree monitoring, inventory, and 

chemical control. Other available management actions include biological control, 

silviculture, and restoration, which together form an integrated approach as 

recommended by industry best practices (Emilson & Stastny, 2019; Jackson, n.d.). 

5.1 Chemical Control 

Chemical control involves the inoculation of eastern hemlock trees through 

systemic pesticide application to mitigate the impact of HWA on HCA property. Systemic 

pesticides are applied to the host trees and kill insects which feed on them. This 

pesticide application will be completed by licensed contractors accompanied by HCA 

staff, and possibly by HCA Invasive Species Technicians if/when appropriate. Trees in 

riparian areas will be prioritized for treatment according to the recommended 

management strategy. The application frequency, application method, and pesticide 

have all been chosen to best fit the recommended management strategy and target 

areas. 

Using chemical control to manage HWA is a stop-gap solution until long-term 

control options become available. As will be discussed in more detail in the biological 

controls section, it is likely that a viable long-term management option for HWA will not 

be available for several years at minimum. A rapid response using a targeted application 

of pesticide will protect selected eastern hemlock trees from HWA mortality for as long 

as HCA can continue treating them. Due to the amount of eastern hemlock trees on 

HCA property, it will not be feasible to treat all trees, even those exclusively in riparian 

areas, so it will be necessary to prioritize which trees to protect with chemical 

applications. Successful pesticide treatment requires a multi-year approach and eventual 

re-treatment of areas once the chemical protection window expires. 

Four chemical options are currently available for use in Ontario, with some on 

emergency-use basis due to the threat of HWA (Table 2). Emergency-use registration 

permits chemicals that are not usually available to manage an emerging threat and are 

generally approved on a 3-year cycle by the Pest Management Regulatory Agency 

(PMRA). Using a chemical under emergency use does mean it may not be available in 

future years depending on need and approval from the PMRA.  
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Table 2. Approved Chemical Control Options available in Ontario as of 2025.  

 Tree Azin IMA-jet 10% Starkle 20SG Xytect 2F 

Active 
Ingredient 

Azadirachtin 5% (non-
Neonicotinoid) 

Imidacloprid 
(Neonicotinoid) 

Dinotefuran 
(Neonicotinoid) 

Imidacloprid 
(Neonicotinoid) 

Application 
Mode 

Tree injection  Tree injection Spray (basal bark) Spray (basal bark) 

Status  Registered Emergency use Emergency use Emergency use 

Years of 
Protection 

1-2 years 4-5 years 1-2 years 5-7 years 

Time before 
effective  

48 hours or 1-3 months 6-9 months 3-4 weeks 6-9 months 

Usage near 
water 

Yes Up to water’s edge 5-7 m buffer from water 3m buffer from water 

Cost (40 cm 
DBH) 

$ 72 $ 13.68 $ 3.88 $ 3.48 

Application 
timing 

April-June or September-
first frost 

April-May or August-
September 

March-November April-May or September-
October 
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 Tree Azin IMA-jet 10% Starkle 20SG Xytect 2F 

Benefits - Not a neonicotinoid. 
- Fast acting. 
- Can be injected near 
water. 
- Degrades naturally. 
- Readily available for 
purchase. 
- Available through 
contractor. 
- No risk of spray 
drift/wash off due to 
injection. 

- Cost effective due to 
lower chemical cost and 
longer effective period. 
- Lower labour 
requirement, enabling 
wider coverage. 
- Readily available for 
purchase. 
- Available through 
contractor. 
- Can be injected near 
water. 
- No risk of spray drift 

- Very cost effective due to 
low chemical cost and 
long effective period. 
- Moderate labour 
requirement. 
- Spray does not wound 
tree. 
- Can be simultaneously 
applied with Xytect 2F for 
immediate and persistent 
coverage. 

- Very cost effective due to 
low chemical cost and long 
effective period. 
- Moderate labour 
requirement. 
- Spray does not wound 
tree. 
- Can be simultaneously 
applied with Starkle 20SG 
for immediate and 
persistent coverage. 

Drawbacks - Very expensive due to 
chemical cost and 
requirement to inject 
every 1-2 years. 
- Labour intensive, 
limiting possible 
coverage area. 
- Repeat injection more 
severely wounds the 
tree. 
- Requires purchase of 
injection equipment. 

- Neonicotinoid, will result 
in non-target impacts to 
other canopy-feeding 
insects. 
- Highly toxic to aquatic 
organisms. 
- Infrequent injection 
mildly wounds the tree. 
- Requires purchase of 
injection equipment. 

- Neonicotinoid, will result 
in non-target impacts to 
other canopy-feeding 
insects. 
- Highly toxic to aquatic 
organisms. 
- Risk of spray drift. 
- Cannot be applied near 
water. 
- Less readily available for 
purchase. 
- Not available through 
contractor. 

- Neonicotinoid, will result 
in non-target 
impacts to other canopy-
feeding insects. 
- Highly toxic to aquatic 
organisms. 
- Risk of spray drift. 
- Cannot be applied near 
water. 
- Less readily available for 
purchase. 
- Not available through 
contractor. 
- Application limit per 
hectare. 
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The chemical control method presents challenges and drawbacks. Since the 

longest-acting chemical controls protect eastern hemlock trees for a maximum of 5-7 

years, it is likely that repeat treatments will be necessary due to HWA’s persistence on 

the landscape. The chemical control method will have significant costs for staff time, 

pesticide equipment and supplies, and/or contractor fees. Another potential challenge is 

the limited availability of some pesticides and the possibility that any products under 

emergency registration may be de-registered. Local stakeholders have indicated this as 

an issue for Starkle 20SG and Xytect 2F specifically. Lastly, all chemical treatments 

pose risks to insect populations who use hemlocks as a host. Despite these challenges, 

chemical treatment is still being evaluated as an option as it currently is the only 

available control method for HWA. 

5.1.1 Assessment of Neonicotinoid Pesticides 

 Apart from TreeAzin, each of the approved pesticide control options for hemlock 

woolly adelgid contain a neonicotinoid class chemical. When assessing the use of a 

neonicotinoid pesticide for control of HWA, the potential negative impacts of the 

pesticide should be weighed against both the other available chemical options and the 

impacts of electing to not control HWA. 

 The Canadian Forest Service (CFS) publication entitled “Review of non-target 

impacts of imidacloprid” reviews a group of studies that examine the toxicity of 

imidacloprid, the chemical present in most neonicotinoid chemical options for HWA 

(Sweeney, 2021). This review concludes that imidacloprid is “practically non-toxic” to 

most fish and frogs, except for rainbow trout fry to which it is moderately toxic. The 

chemical was also found to be moderately toxic to mammals and some birds but is 

highly toxic to other bird species. Additionally, it is not carcinogenic based on studies in 

rats and mice. Unfortunately, Imidacloprid is highly toxic to a wide range of insects and 

does not specifically target hemlock wooly adelgid.  

Beyond measures of pure toxicity, it is valuable to examine the level of risk to 

organisms once the chemical is injected into trees in the environment. To analyze this 

issue, concentrations of imidacloprid measured in the environment were compared to 

the lethal concentration threshold for species that are found in habitats around eastern 

hemlock. It should be noted that most of the studies referenced were completed in areas 

where direct soil injection or soil drenching (pouring pesticide into the soil around tree 

roots) were the main application method. The chemical application methods in Ontario 

involve stem injection or basal bark spray, both of which are more targeted methods.  

In stream systems, the CFS review concludes that even the most sensitive fish 

and amphibians (rainbow trout fry) are unlikely to be directly affected by imidacloprid 

near treated eastern hemlock stands. Benthic macroinvertebrates were also found to not 

be affected by imidacloprid in those same areas. In the tree canopy, it was found that 
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some needle-feeding species of insect did experience population declines within the first 

year following treatment, but that overall arthropod abundance and diversity were not 

impacted. Additionally, populations of hemlock-dependent bird species that were 

sampled similarly experienced no decline in population. Some concerns were raised 

about the long-term impacts of imidacloprid on arthropod populations, and by extension 

on the birds which feed on them. HCA staff have found no research addressing the long-

term impacts of imidacloprid on these populations. Further, very little study has been 

completed to date on impacts to pollinators in eastern hemlock forests. Neonicotinoids 

are known to cause unintended negative and sometimes lethal effects in many 

pollinating organisms. However, imidacloprid use in hemlock forests is expected to have 

little impact on pollinators because eastern hemlock is wind pollinated and hemlock 

pollen is not likely to be collected much by pollinating insects. In the soil, some 

arthropods were found to be harmed by imidacloprid, though this was not consistent 

across studies. Should HCA elect to apply chemical via stem injection in particular, risk 

to organisms in the soil could be limited compared to the studies which used soil 

injection or soil drenching. Lastly, concerning risk to people, imidacloprid within eastern 

hemlock trees was found to exist in concentrations that would have an extremely low 

likelihood of harming a human. 

 To summarize the findings of this review, it is likely that the use of a 

neonicotinoid pesticide would harm some insect species that feed on eastern hemlock 

needles and potentially some organisms in the soil near treatment areas. In the short 

term, birds, fish, amphibians, benthic invertebrates, and pollinators are not likely to be 

adversely affected. However, there is limited research on the long-term effects of 

neonicotinoids on organisms in hemlock-dominant ecosystems, which is a significant 

knowledge gap in the decision of whether to use this class of chemical.  

5.1.2 Assessment of Non-Neonicotinoid Pesticide 

 To provide a point of comparison to imidacloprid, staff have completed research 

into the other chemical control option, azadirachtin, which is the active chemical 

ingredient in TreeAzin. The Canadian Pesticide Management Regulatory Agency 

(PMRA) has produced a consultation document which outlines possible risks of this 

chemical (Pesticide Management Regulatory Agency, 2018). While azadirachtin is 

potentially harmful to bee broods, when examined in the context of use in eastern 

hemlock stands, it is not expected to harm pollinators for the same reason stated above 

for imidacloprid. Potential risks to birds and mammals were below the level of concern, 

and impacts to organisms in the soil are also expected to be low. The potential for 

azadirachtin to enter streams near treated trees has not been studied, however the 

chemical is toxic to aquatic organisms and has been labelled accordingly. Impacts to 

non-target needle-feeding organisms has also not been outlined. 
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The PMRA has determined that azadirachtin is not expected to pose significant 

risk to non-target organisms due to its general low toxicity levels and targeted application 

method. However, the use of this chemical in eastern hemlocks has not been widely 

studied and there are significant knowledge gaps of impacts to organisms feeding on 

hemlock needles and those in neighboring aquatic environments. 

5.1.3 Assessment of No Pesticide Use 

While chemical controls are likely to have some undesirable impacts on 

organisms other than HWA, the loss of most, or all, eastern hemlock trees in the Dundas 

Valley would ultimately result in an absence of the habitat required to support those 

same organisms. Therefore, they would eventually disappear from the area even if 

chemical treatment is not chosen. This conclusion is supported by the CFS review 

examined in section 5.1.1 (Sweeney, 2021). In addition to the loss of habitat, degraded 

water quality, erosion, colonization by invasive plant species, and loss of cultural value 

would occur as a result of electing for no chemical treatment. Living trees preserved by 

chemical treatment will continue to provide valuable benefits to the ecosystem, keep 

hazard tree costs down, control erosion, and provide shade, aesthetic value, and cultural 

value for trail users. 

5.1.4 Chemical Recommendation 

Bearing in mind the long-term and impacts of opting for no chemical control, staff 

recommend that HCA should choose to implement pesticide applications for the 

management of hemlock woolly adelgid. Based on the best practice 

recommendations, pricing, benefits, and drawbacks of the chemicals available, it 

is recommended that IMA-jet be selected to control HWA in riparian areas. The 

concerns related to neonicotinoids and impacts on other species are noteworthy and 

undesirable. However, the sole non-neonicotinoid option, TreeAzin, is prohibitively 

expensive and largely impractical in the long term. Based on current chemical and 

contractor costs, treating the trees selected for 2026 with TreeAzin would cost between 

$20,000-$25,000 more than an IMA-jet treatment of the same sample, and would need 

to be repeated at more frequent intervals in future years. IMA-Jet is applied to eastern 

hemlock trees through injection. Injections limit the risk of chemical runoff or drift into 

watercourses, which could occur with a basal bark spray. As a result, it is considered 

one of the safer application options. 

Table 3 outlines the cost of various chemical control scenarios using TreeAzin 

and IMA-Jet 10, completed by a licensed contractor, HCA staff in-house, or a 

combination of both. The table assumes that 150 high-priority trees will be treated per 

year, though this number may change in reality depending on cost and funding. There 

are also increased staff time expenses for further surveys and inventory to facilitate the 

treatment of new trees which must be cataloged until Year 3. A four-year budget cycle 

was chosen as IMA-jet loses viability after four years inside the tree, requiring 
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retreatment. TreeAzin has a two-year cycle, meaning retreatment of trees under a 

TreeAzin management plan would start in year 3. 
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Table 3. Estimated cost of chemical options for four years of treatment with available methods. 

  TreeAzin 

(Contractor) 

TreeAzin (In 

house) 

TreeAzin 

(Combo) 

IMA-jet 10 

(Contractor 

IMA-jet 10 (In 

house) 

IMA-jet 10 

(combo) 

Year 1 Contractor $30,000.00  $ - $15,000.00  $10,000.00  $ - $6,000.00 

Staff Time $6,160.00 $8,120.00 $8,120.00  $6,160.00  $8,120.00  $8,120.00 

Equipment $ - $5,050.00  $5,050.00  $ - $5,050.00  $5,050.00 

Product $ - $26,900.00  $13,450.00  $ - $3,200.00  $1,700.00 

Subtotal $36,160.00 $40,070.00 $41,620.00 $16,160.00 $16,370.00  $20,870.00 

Year 2 Contractor $30,000.00  $ - $15,000.00  $10,000.00  $ - $6,000.00 

Staff Time $6,160.00 $8,120.00 $8,120.00  $6,160.00  $8,120.00  $8,120.00 

Equipment $ - $ - $ - $ - $ - $ - 

Product $ - $26,900.00  $13,450.00  $ - $3,200.00  $1,700.00 

Subtotal $36,160.00 $35,020.00 $36,570.00 $16,160.00 $11,320.00  $15,820.00 
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Year 3 Contractor $30,000.00  $ - $15,000.00  $10,000.00  $ - $6,000.00 

Staff Time $6,160.00 $8,120.00 $8,120.00  $6,160.00  $8,120.00  $8,120.00 

Equipment $ - $ -   $ -  $ - $ -  $ - 

Product $ - $26,900.00  $13,450.00  $ - $3,200.00  $1,700.00 

Subtotal $ 36,160.00 $ 35,020.00 $36,570.00 $16,160.00 $ 11,320.00 $15,820.00 

Year 4 Contractor $30,000.00  $ - $15,000.00  $10,000.00  $ - $6,000.00 

Staff Time $6,160.00 $8,120.00 $8,120.00  $6,160.00  $8,120.00  $8,120.00 

Equipment $ - $ -   $ - $ - $ -  $ - 

Product $ - $26,900.00  $ 13,450.00  $ - $3,200.00  $1,700.00 

Subtotal $36,160.00 $35,020.00 $36,570.00 $16,160.00 $11,320.00 $15,820.00 

Total Product(s) $ -  $107,600.00  $53,800.00  $ - $12,800.00  $6,800.00  

 Contractor $120,000.00  $ - $60,000.00  $40,000.00  $ - $24,000.00  

 Staff Time $24,640.00  $32,480.00  $32,480.00  $24,640.00  $30,380.00  $32,480.00  

 Equipment $ - $5,050.00  $5,050.00  $ - $5,050.00  $5,050.00  

 Grand Total $144,640.00  $145,130.00  $151,330.00  $64,640.00  $48,230.00  $68,330.00 
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5.2 Monitoring and Inventory 

Monitoring and inventory are methods of collecting data in the field which track 

the status of trees in management areas and provide necessary information to plan 

HWA control.  

Under the chosen management strategy, it is recommended that staff complete 

monitoring for tree health during and after treatment in areas where chemical control will 

occur. This ensures that HCA can monitor the efficacy of treatment and adapt to 

changing conditions as they arise.  

“Strategy 5: Protect Trees in Riparian Areas” will require the completion of future 

tree inventories to determine the number and location of eastern hemlock trees that are 

eligible for preservation through chemical control. This inventory will also collect data 

such as tree size which is required to budget and plan for chemical control. Due to the 

defined scope of this inventory, the current objective is for HCA’s Invasive Species 

Technicians to complete this work. As of the writing of this management plan, 

Conservation Areas that may be targeted for future inventory and chemical control 

include Dundas Valley CA along Sulphur Creek west of Bumblebee Park and Spring 

Creek west of Old Dundas Road, and Tiffany Falls and Spencer Gorge. One week of 

inventory work by the existing two invasive species staff is accounted for in the first three 

years of costs in the proposed management plan. 

Since the proposed treatment area under “Strategy 5” is defined by creek 

corridors, widespread surveys such as those completed in 2025 are not needed at this 

time. Field work will focus on inventorying trees for treatment instead of further detection 

of HWA. However, future presence surveys HWA may be conducted in auxiliary 

properties such as Tiffany Falls where HWA has not yet been detected, should staff time 

allow. 

5.3 Biological Control 

Biological control involves the release of a species-specific predator into the 

environment that reduces the population of HWA by eating or parasitizing it. When 

successful, it is a sustainable long-term control method that allows for passive 

management of pests such as HWA by reducing insect populations to levels below 

where damage occurs. Biological control is the end goal for the long-term protection of 

hemlocks on HCA land, since it is not practical to continue chemical treatments 

indefinitely. It has been shown that biological controls are successful in maintaining the 

health of eastern hemlocks following preventative chemical management (Mayfield et al., 

2015). However, the introduction of a biological control would require either the release 

of the predators on a nearby property or for HCA to work with biocontrol researchers to 

release on HCA land. 
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Research to certify a biological control is underway, with releases of candidate 

insects in locations as close as New York State and Nova Scotia. However, no releases 

have yet taken place in Ontario, and the insects spread very slowly so are not expected 

to reach Hamilton through natural movement for several decades. The release of these 

insects is delayed in Ontario due to movement restrictions and operational roadblocks, 

but work is being completed by the CFS and academic institutions to bring the solution 

to Ontario. 

Biological controls would likely require little staff input or time and may be 

overseen by a government agency or academic institution. Monitoring for efficacy could 

be worthwhile, and staff time to coordinate with relevant authorities may also be 

required, but this management option would largely be passive.  

Since the possibility of biocontrol for HWA in southern Ontario is still a long way 

away, management by other means is strongly recommended to support hemlock 

stands until a predatory species can be introduced. 

5.4 Silviculture 

Silviculture is a forest health management technique which uses stand thinning, 

tree planting, and other tools to affect the composition of forest stands to promote health. 

Relating to HWA, this technique is recommended for use in un-infested stands as a 

proactive measure to promote forest quality. In forests with widespread infestations, 

silviculture can provide some mitigation of harm from HWA but is primarily used to gain 

an economic return from trees that will likely succumb to the insect. 

When felling, pruning, or cutting hemlocks, material should remain on site 

wherever possible. With the CFIA ruling the City of Hamilton a regulated area, no 

hemlocks parts or products can be taken out of the municipality, however, they are 

technically allowed to be moved around within it. Regardless, the movement of material 

may still expedite or create an infestation in a new area with the Dundas Valley or other 

HCA properties. Leaving cut material on site will mitigate local spread and allow for 

potential regrowth of hemlocks by utilizing fallen trunks or stumps as nurse logs. 

Although small trees may fail in a heavy HWA infestation, promoting positive conditions 

for regeneration may be beneficial over the long term. If plant material must be removed 

from site, it should be taken the shortest distance required.  

Some areas surveyed for HWA and inventoried for treatment are located within 

lands defined under the HCA’s Managed Forest Plan (Puttock, 2017). This includes the 

corridor around Spring Creek that has been targeted for the first phase of treatment. 

Under the Managed Forest Plan, there is consideration given to invasive insects, 

including HWA, and it is recommended these areas be monitored for presence, which 
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has been completed. The management of HWA and the Managed Forest Plan will 

continue to be updated to reflect the shared priorities and areas of focus when required.  

Implementation of the silviculture technique would require further research and 

consultation with a forestry services provider. This option may be explored in the future, 

but it is unclear whether this technique would be feasible and provide a significant 

enough benefit to invest in. 

5.5 Restoration 

Restoration involves planting new tree species in areas currently or formerly 

dominated by hemlocks. Details of a replanting program are beyond the scope of this 

report and will need to be addressed in a separate document such as a master plan or 

other strategy.  

The primary benefit of tree planting in impacted areas is that these trees would 

mimic ecosystem functions such as stream cooling, erosion control, and habitat for some 

species, as well as maintain a similar aesthetic for trail users. However, replanted trees 

will also take many years to grow to the point where their benefits can compare to those 

provided by the thousands of mature hemlocks found in the Dundas Valley. As stated 

previously, many of the ecosystem functions and habitat provided by eastern hemlocks 

are unique, and a replanting program, though beneficial, will not on its own restore the 

environment in which hemlocks used to dominate in the overstory. Therefore, it is 

recommended to begin plantings in tandem with chemical treatment, and restoration 

should include replacement trees in areas expected to lose their hemlocks, as well as 

plug plantings and shrubs in the understory and in riparian areas to prevent the 

encroachment of other invasive species. Replanting with younger eastern hemlocks is 

unlikely to be effective unless a biocontrol is introduced. 

6.0 Conclusion 
 Hemlock woolly adelgid is an invasive insect recently detected in the Dundas 

Valley Conservation Area, and it has been found throughout the property as of 2025. 

The presence of HWA is predicted to have a profound and long-lasting negative impact 

on the health of forests in HCA’s Conservation Areas which contain eastern hemlock 

trees.  

 Eastern hemlock trees are a long-lived, foundational species on the landscape, 

defining the ecosystems which they inhabit. These trees provide specialized habitat for 

rare plant and animal species, control erosion, prevent flooding, and provide aesthetic 

benefits to trail users. In areas where HWA is not controlled, it is forecasted that these 

trees will begin to die in as few as four years. 
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 There exists a number of options for mitigating the damage caused by HWA, 

most of which involve the application of pesticides to preserve the health of selected 

trees. The objective of pesticide application is to act as a stop-gap by preserving tree 

health until a biological control predator for HWA can be introduced as a long-term 

solution. However, the biological control option has several operational and regulatory 

obstacles to overcome before being implemented in Ontario. This will likely not occur for 

several years, resulting in the need for other immediate management action. 

Due to the large number of eastern hemlocks on HCA property, it will not be 

possible to chemically treat all eastern hemlock. Staff have reviewed five strategies for 

prioritizing which trees to preserve through pesticide application. The chosen strategy 

focuses on maintaining the health of trees immediately bordering creek systems, in an 

area called the riparian zone. This strategy was chosen in part because eastern hemlock 

trees in the riparian zone provide many unique benefits to the environment that other 

tree species cannot replicate. 

 For the application of pesticide to preserve tree health, staff recommend the use 

of IMA-jet 10%, applied by a licensed contractor to targeted areas. Based on the budget 

estimation in this report, staff aim to treat 150 trees annually for four years, resulting in 

the protection of 600 trees total. The efficacy of the chosen herbicide will lapse after four 

years, meaning that it will be necessary to return to the previously treated trees to re-

apply after that period. The objective is to continue this approach until a viable biological 

control is released in or reaches Hamilton.  

 The management strategy outlined in this report is based on the most recently 

available knowledge and recommendations from resources such as Natural Resources 

Canada, the Invasive Species Centre, and scientific publications. The chosen 

management approach may need to be adapted in the future to reflect updated 

information or due to available resources. 
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