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1.0 Introduction 
Dillon Consul�ng Limited (Dillon) was retained by Monteith Brown Planning Consultants (MBPC) on 
behalf of the Municipality of Strathroy-Caradoc (the Municipality) to undertake environmental studies 
for the North Strathroy Meadows Secondary Planning Area; located in the north-east quadrant of the 
urban area of Strathroy in the County of Middlesex, Ontario (herein referred to as the “Study Area” as 
shown on Figure 1). It is the intent of the Municipality that these lands be developed primarily for 
residen�al purposes over the next ten years. The policies of the Municipality’s Official Plan (OP) require 
that a comprehensive secondary plan be undertaken prior to development of the North Meadows 
Secondary Planning Area. 
 
An Environmental Features Report (EFR) is required in order to identify and evaluate the environmental 
features which may be impacted as a result of development in the North Meadows Secondary Planning 
Area. As significant natural heritage features including Significant Woodlands and Provincially Significant 
Wetlands (PSW) are located within and adjacent to the North Meadows Secondary Planning area and 
should be retained and integrated with the overall development area. In addition, based on the 
valleylands present a Natural Hazards assessment has been completed for the Study Area and 
incorporated into the EFR as one consolidated report. For consistency, the Environmental Features and 
Natural Hazards Report will be referred to as the EFR from herein.  
 
The purpose of the EFR is to assess the existing conditions of the natural environment and the potential 
for additional natural heritage features (including significant wildlife habitat for Species at Risk (SAR)); 
based on a review of background resources; in order to determine potential environmental constraints 
to future development within the North Meadows Secondary Planning area. Environmental constraints, 
such as buffers from significant features, will also be identified as they pertain to future development. In 
addition, the EFR identifies potential impacts on the natural environment within the Study Area; 
potential mitigation measures to appropriately minimize or eliminate impacts to natural features; and 
provides a summary of recommended next steps.  
 
This EFR has been completed in accordance with the Terms of Reference submited to the County of 
Middlesex, the Municipality, and the St. Clair Region Conserva�on Authority (SCRCA) on June 3, 2019; 
and SCRCA’s response leter dated July 3, 2019 (Appendix A). 
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Figure 1: Study Area 
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2.0 Policy Framework 
The following sec�ons have been prepared to iden�fy the applicable land use planning policies related 
to the natural environment. Various regulatory agencies and legisla�ve authori�es have established a 
number of governing policies relevant to the Study Area in an effort to protect ecological features and 
func�ons. Table 1 lists the relevant policies, acts and legisla�on that apply to the protec�on of natural 
heritage features and suppor�ng guidance documents and resources respec�ve to each policy. This 
table also includes addi�onal background informa�on sources used to help iden�fy and define natural 
heritage features within the province of Ontario, and Ecoregion 7E specifically. This sec�on is not 
intended to cons�tute a complete land use planning assessment as it focuses on the relevant 
environmental policies and regula�ons only. The documents referenced below can be read in their 
en�rety for a more detailed understanding of the land use policy framework applicable to the Study 
Area.  
 
Table 1: Policies, Legislation and Background Resources Searched 
Policy/Regulations Guidelines and Supporting Documents 

Federal Government  

Species at Risk Act (2002) Federal Species at Risk Public Registry, accessed (accessed September 2019) 

Fisheries Act (1985) Fisheries and Oceans Canada (DFO) Aquatic Species at Risk (SAR) mapping 

Province of Ontario 

Provincial Policy Statement 
(2014) 

Ecological Land Classifica�on for Southern Ontario, Second Approxima�on, 2008 

Natural Heritage Reference Manual, Second Edition, March 2010 

Ministry of Natural Resources and Forestry (MNRF) Significant Wildlife Habitat 
Technical Guide (2000) 
Significant Wildlife Habitat Eco-region 7E Criterion Schedules, 2015 

Ontario Reptile and Amphibian Atlas (Data obtained in 2019) 

Ontario Butterfly Atlas (Data obtained in 2019) 

Mammals of the Western Hemisphere v3.0 (Released in 2007 and compiled in 
2010) 

Endangered Species Act 
(2007) 

MNRF Species at Risk in Ontario (SARO) List (O.Reg. 230/08) 

MNRF NHIC 
Species at Risk occurrence records 

Ontario Breeding Birds Atlas (OBBA) (Data obtained in 2017) 

Ontario Reptile and Amphibian Atlas (Data obtained in 2017) 

County of Middlesex 

County of Middlesex Official 
Plan (2006) 

• OP Schedule A, B 
• Middlesex Natural Heritage Study (2003) 
• Middlesex Natural Heritage Systems Study (2014) 
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MUNICIPALITY OF STRATHROY-CARADOC 

Strathroy-Caradoc Official 
Plan - Updated May 2019 

Schedules B-D, K 

CONSERVATION AUTHORITY 

Conservation Authorities Act, 
Ontario Regulation 153/06 

St. Clair Conservation Authority Regulation Limit mapping 

2.1 Provincial Policy Statement, 2014 
The Provincial Policy Statement, 2014 (PPS) provides overall policy direc�on on maters of provincial 
interest related to land use planning and development in Ontario. The PPS sets forth a vision for 
Ontario’s land use planning system by managing and direc�ng land use to achieve efficient development 
and land use paterns, wise use and management of resources, and protec�ng public health and safety. 
This report deals specifically with Policy 2.1, Natural Heritage, and Policy 2.2, Water, which provides for 
the protec�on and management of natural heritage and water resources, which include the following: 

• Significant wetlands; 
• Significant coastal wetlands; 
• Significant woodlands; 
• Significant valleylands; 
• Significant wildlife habitat; 
• Significant areas of natural and scien�fic interest (ANSIs);  
• Fish habitat; 
• Sensi�ve surface water features; and, 
• Sensi�ve ground water features. 

 
The PPS defines “significant” to mean: 

• In regard to wetlands, coastal wetlands and areas of natural and scien�fic interest, an area 
iden�fied as provincially significant by the MNRF using evalua�on procedures established by the 
Province, as amended from �me to �me;  

• In regard to woodlands, an area which is ecologically important in terms of features such as 
species composi�on, age of trees and stand history; func�onally important due to its 
contribu�on to the broader landscape because of its loca�on, size or due to the amount of 
forest cover in the planning area; or economically important due to site quality, species 
composi�on, or past management history. These are to be iden�fied using criteria established 
by the Ontario Ministry of Natural Resources; and, 

• In regard to other features and areas in policy in 2.1, ecologically important in terms of features, 
func�ons, representa�on or amount, and contribu�ng to the quality and diversity of an 
iden�fiable geographic area or natural heritage system”. 
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The PPS defines “sensi�ve” to mean: 
• In regard to surface water features and ground water features, means areas that are par�cularly 

suscep�ble to impacts from ac�vi�es or events, including, but not limited to, water withdrawals, 
and addi�ons of pollutants. 

 
Poten�al significance of natural heritage features may be evaluated based on size, age, presence of rare 
or sensi�ve species, species diversity, and linkage func�ons, taking into considera�on factors such as 
adjacent land use and degree of disturbance. Criteria for determining significance follow guidance 
outlined in the Natural Heritage Reference Manual (MNRF, 2010) and the Significant Wildlife Habitat 
Technical Guide Ecoregion 7E Criterion Schedules (MNRF, 2015), where applicable.  

2.2 Endangered Species Act, 2007 
In June 2008, the Endangered Species Act (ESA), 2007 came into effect in Ontario. The purpose of the 
ESA is to iden�fy Species at Risk (SAR) based on the best available scien�fic informa�on; to protect SAR 
and their habitats, to promote the recovery of SAR; and to promote stewardship ac�vi�es to assist in 
the protec�on and recovery of SAR in Ontario. There are two applicable regula�ons under the ESA; 
Ontario Regula�on 230/08 (the SARO List); and, Ontario Regula�on 242/08 (General). These regula�ons 
serve to iden�fy which species and habitat receive protec�on and provide direc�on on the current 
implementa�on of the ESA by the Ministry of Environment, Conserva�on and Parks (MECP).  
 
For the purposes of this report, “SAR” refers to species designated as endangered and/or threatened 
under the ESA, as last amended. The poten�al for SAR and SAR habitat to be found within the Study 
Area is discussed further in Sec�on 4.2.8 of this report. 

2.3 County of Middlesex Official Plan, 2006 
The County of Middlesex Official Plan (COP) provides policy direc�on on maters of County-wide 
significance. It is intended to be a high level document with a vision and direc�on that supports and is 
supported by all lower-�er municipali�es. The goal of the COP is to ensure a balanced approach to 
growth management and the protec�on and conserva�on of The County of Middlesex’s (the County’s) 
natural and cultural heritage, while encouraging development opportuni�es in a way that respects the 
County's unique character and sense of place. The local municipali�es will con�nue to manage and 
administer detailed land use planning through municipal OPs. 
 
Based on the most recent version of the COP, land use in the Study Area as shown in Schedule A is 
dominated by Agricultural Areas, with Wetlands associated with the DeGroot Watercourse 
(Appendix B). In accordance with Sec�on 2.2.1.3 of the COP, development is not permited within 
Wetlands. Mapping in Schedule C iden�fies the same por�ons of the Study Area iden�fied as wetland in 
Schedule A as Significant Woodland (Appendix B), based on the Middlesex Natural Heritage Study 
(MNHS) 2003 (since updated to the Middlesex Natural Heritage Systems Study, 2014 (MNHSS)).  
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The County’s Natural System is organized into Natural Environment Areas, Natural Heritage Features, 
Groundwater Features and Natural Hazards. Sec�on 2.2.1.2 of the COP lays out a general policy to 
iden�fy, protect, maintain and encourage rehabilita�on of the Natural System and it is intended to 
protect the quality of the natural environmental and conserve those natural resources necessary for 
future economic growth, on a sustainable basis.  
 
Sec�on 2.3.10 describes Natural Heritage Features (NHFs) as lands that have natural environment 
func�ons and significance which should be considered when development proposals are reviewed. NHFs 
may include woodlands, wetlands, valleylands and significant wildlife habitat among others. Table 1 lists 
restric�ons for development adjacent to and within Natural System Elements.  
 
Development applica�ons within or adjacent to Natural Heritage Features shown on Schedule C require 
the submission of a Development Assessment Report (DAR) which must address protec�on of the 
Natural System and show how exis�ng and poten�al hazards shall be accommodated in a manner 
consistent with accepted engineering techniques and resource management prac�ces and applicable 
provincial policies.  
 
The Sydenham River Natural Heritage System is within the area of the North Meadows Secondary 
Planning Area and is na�onally and globally significant for its freshwater mussels, some of which are 
endangered. Sec�ons 2.4.7 and 3.2 of the OP iden�fy the need to sustain and enhance the na�ve 
aqua�c communi�es of the Sydenham River through an ecosystem approach that focuses on Species at 
Risk (SAR) and to develop an interconnected system of parks and open space using the Sydenham River 
as the system’s defining component and amenity. Where the opportunity presents itself, the goal is to 
improve water quality and quan�ty and to improve aqua�c life in the Sydenham River. 
 
The EFR will be incorporated into the North Meadows Secondary Plan to guide future land development 
proposals and used as a basis for prepara�on of site-specific DARs. 

2.4 Strathroy-Caradoc Official Plan, 2018 
The purpose of the OP for the Municipality of Strathroy-Caradoc is to be a guiding document that sets 
out goals, objec�ves and policies to manage growth and development and provide direc�on for the use 
of lands in the Municipality. Furthermore, the OP helps decide where roads, water mains, sewers, 
landfill sites, parks and other services will be built; provides a framework for establishing the size of lots 
and height of buildings; and provides a way to evaluate and setle conflic�ng land uses while mee�ng 
local, regional and provincial interests. 
 
Based on the most recent consolida�on of the OP, the en�re Study Area lies within the Setlement Area 
on Schedule H, and lands within the Study Area have been designated as a Special Study Area called 
North Meadows on Schedule C. The land use is planned as a combina�on of residen�al and open space 
within Schedule B, which also notes a Special Policy Area #5 within the North Meadows Secondary 
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Planning Area in Schedule C which may be exempt from some requirements of the final Secondary Plan. 
Natural heritage features are indicated on Schedule D and the Study Area includes woodlands, wetlands 
and natural watercourses which may all impose constraints on development. Hazard Lands within the 
Study Area also occur in associa�on with the watercourses in Schedule K. 
 
North of the Sydenham River and south of Second Street is a 7 ha area of cleared land mostly 
surrounded by Significant Woodlands referred to in the OP as “The Island” (as shown on Schedule C). 
The OP states that the feasibility of regenera�ng all, or part, of The Island as a natural area needs to be 
considered prior to any approval being given to development of the lands for residen�al purposes. 

2.5 St. Clair Region Conservation Authority (Ontario Regulation 171/06) 
In accordance with Sec�on 28 of the Conserva�on Authori�es Act, 1990, the St. Clair Region 
Conserva�on Authority (SCRCA) is authorized to implement and enforce the Development, Interference 
with Wetlands and Altera�ons to Shorelines and Watercourses (Ontario Regula�on 171/06). Sec�on 2(1) 
of this Regula�on lists areas within the SCRCA’s jurisdic�on where development is prohibited without 
proper permissions from the SCRCA. Such areas include, but are not limited to, river or stream valleys, 
hazardous lands, and wetlands. 
 
In par�cipa�ng in the review of applica�ons under the Planning Act, the SCRCA ensures that applicants 
and approval authori�es are aware of any Sec�on 28 Regula�on requirements under the Conserva�on 
Authori�es Act, where applicable. Further, the SCRCA is responsible for the review of planning 
applica�ons (e.g., subdivisions, severances, zoning by-law amendments, minor variances) affected by 
natural environmental hazards and/or natural heritage features, and provides advice to municipali�es or 
applicants on environmental impacts (regarding valleys, floodplains, wetlands, stormwater management 
(SWM), erosion, etc.). 
 
Large por�ons of the Study Area are located within SCRCA’s Regulated Area (Figure 2). 
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3.0 Fieldwork Methodology 
The scope of this study included a review of background resources to confirm the presence of natural 
heritage features within the Study Area from a desktop perspec�ve. In addi�on to the background 
review, a single site reconnaissance visit was conducted on July 26, 2019, to confirm the presence of 
natural heritage features iden�fied through the background review and aerial photography. During the 
site visit, the Study Area was walked (where land access was permited) to confirm the presence of the 
watercourses, woodlands, and wetlands iden�fied in background mapping and aerial photography. 
Figure 3 details the par�cipa�ng parcels where land access permission was granted by landowners, as 
well as non-par�cipa�ng parcels that were not accessed as part of this study. It should be noted that no 
specific or detailed field surveys were conducted as this was outside of the study’s scope.  
 
The results of these preliminary observa�ons assist in confirming the natural heritage features that will 
inform a development envelope within the North Meadows Secondary Planning area, as well as iden�fy 
addi�onal surveys or other poten�al requirements or recommenda�ons for future development plans.  
 
Results of field inves�ga�ons are discussed in Sec�on 4.0.  
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4.0 Natural Environment Existing Conditions 
The majority of the Study Area consists of agricultural lands and is bordered by County Rd 33 to the 
north, the Sydenham River Valley to the southeast, and a newly developed subdivision to the west. A 
review of background materials indicated that several mapped natural heritage features are present 
within the Study Area, including watercourses, Significant Woodlands, and PSW. Directly to the south, 
the Sydenham River Valley contains the Sydenham River which has na�onal and global significance and 
is home to endangered mussel species.  
 
Surrounding land uses include low density residen�al areas, the Rotary Trail connec�ng Strathroys 
downtown core to the north end residen�al neighborhoods, areas designated for industrial use, a high-
school, and the municipal arena complex. Por�ons of the Study Area are regulated by the SCRCA based 
on the presence of watercourses and wetlands. There has been residen�al development ac�vi�es 
occurring to the northwest since the early 2000s. 
 
The following sec�ons provide further details of the exis�ng aqua�c and terrestrial environmental 
condi�ons within the Study Area. Please note that as this study was primarily based on background 
review, the boundaries of natural features are preliminary and are subject to refinement through site-
specific studies (DARs) for future development proposals.  

4.1 Aquatic Environment 

The Study Area lies within the Lake St. Clair Region watershed which is 4,130 km2 (Lake St. Clair 
Watershed Report Card, SCRCA 2018). The largest drainage area, the Sydenham River, is subdivided into 
nine subwatersheds; including the Sydenham Headwaters subwatershed in which the Study Area is 
located.  
 
The Study Area drains to the south through headwaters features and the DeGroot Watercourse into the 
Sydenham River, which flows west and emp�es into Lake St. Clair. The drainage area contribu�ng 
intermitent surface water runoff to the DeGroot Watercourse originates from a 295 ha drainage area 
that generally falls within the Study Area and extends north across Second Street. In its current state, 
the drainage area primarily consists of agricultural land use with low density residen�al land use within 
the upper por�on of the watershed. Based on the size of the contribu�ng drainage area, the size of the 
DeGroot Watercourse valley cross-sec�on does not appear to be directly linked to the hydraulic 
characteris�cs of the watercourse, par�cularly in the lower reaches of the drain. The current cross-
sec�onal configura�on of the drain may have been formed in conjunc�on with significantly higher water 
levels in the Sydenham River. Lower water levels, in combina�on with down-cu�ng of the main river 
channel, appears to have significantly influenced the valley configura�on of the DeGroot Watercourse. 
In exis�ng condi�ons the valley itself is well vegetated with cul�vated agricultural ac�vi�es flanking both 
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sides of the valley side slopes. In a number of loca�ons there is a narrow buffer of trees and vegeta�on 
along the exis�ng stable top of slope.  
 
During the site visit, shallow standing water was observed at the north end of the DeGroot Watercourse 
surrounded by an approximately 50 m wide stream valley. Refer to photos in Appendix C. The northern 
portion of the DeGroot Watercourse had less obvious surface flow channels and the main channel was 
ill-defined and difficult to locate in some areas. The channel becomes more well-defined to the south; 
however only standing water was observed. The last rain event recorded by Environment and Climate 
Change Canada’s London weather station was approximately one week prior to the site visit, so these 
observations may represent summer baseflow conditions.  
 
The indicators of subwatershed health include surface water quality, forest condition and wetland cover 
(SCRCA, 2018). Each of these indicators are graded on specific parameters; grades ranging from A 
(excellent) to F (very poor). Due to the past agricultural nature of the area as well as industrial and 
residential developments along the Sydenham River, the Sydenham Headwaters Subwatershed Report 
Card (SCRCA, 2018) indicates pollution including phosphorus and fecal contamination levels in the river 
that fail to meet provincial guidelines.  

4.1.1 Surface Water 

Three select indicators are used to assess surface water quality on a watershed scale: total phosphorus; 
Escherichia coli (E. coli); and benthic macroinvertebrates. These indicators can help measure the 
influence of factors such as urban and rural land uses, soil types, and weather on the surface water 
quality in the St. Clair Region. 
 
The surface water quality for the Sydenham Headwaters subwatershed was rated as D: Poor, within the 
2018 report. At a provincial scale, there tend to be lower grades in extreme southwestern Ontario 
regions with intensive land use, such as the St. Clair Region. 

4.1.2 Groundwater 

The Provincial Groundwater Monitoring Network (PGMN) is a partnership between MECP and 
Conserva�on Authori�es. The water analysis for the PGMN program includes basic chemistry, metals, 
nitrate and fluoride concentra�ons. As of May 2007 (the first sampling event), the SCRCA has collected 
samples at eight monitoring wells once a year through the program. Water level data are also collected 
four �mes a year from each of the PGMN wells (SCRCA, 2018)*. It should be noted that there are no 
longer any ac�ve municipal drinking water supply systems in the St. Clair Region that are using a 
groundwater source (SCRCA, 2018). 

 

 

*This is the first time that groundwater quality is being assessed in the SCRCA Report Cards as there was previously an 
insufficient amount of data. 
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The two indicators used to assess groundwater condi�on for the St. Clair Region are: nitrite + nitrate 
(mg/L); and chloride (mg/L). Nitrites and nitrates are forms of nitrogen that can occur naturally in rocks 
and groundwater, however, levels can be significantly increased by human impacts such as leaky sep�c 
systems and excessive use of fer�lizers and manure. High concentra�ons make water unsafe for 
drinking. The Ontario and Canadian Drinking Water Quality Standard for nitrate is 10 mg/L. Nitrate 
concentra�ons at all eight monitoring wells in the St. Clair Region are lower than the drinking water 
guideline, and all score A grades (SCRCA, 2018). 
 
Chloride is a naturally occurring element that can be found in high concentra�ons in groundwater due to 
natural causes, like the type of aquifer that the groundwater originates from, or it can be an indica�on 
of human impacts such as road salt, landfills and sep�c systems. The Canadian Drinking Water Quality 
Guideline for chloride is an Aesthe�c Objec�ve of 250 mg/L. The 75th percen�le was calculated for 
chloride as recommended in the 2017 Conserva�on Ontario guidelines. Concentra�ons of chloride at 
the monitoring wells range from being lower than, to exceeding the drinking water guideline – three 
wells score an A grade (SCRCA, 2018). 

4.1.3 Fish Habitat 

The Sydenham Headwaters Subwatershed Report Card (2018) indicates sixty-nine fish species have been 
recorded, including game fish such as Largemouth Bass (Micropterus salmoides), Smallmouth Bass 
(Micropterus dolomieu), Rock Bass (Ambloplites rupestris), and Rainbow Trout (Oncorhynchus mykiss), as 
well as two freshwater mussels species, the White Heelsplitter (Lasmigona complanata complanata) and 
Giant Floater (Pyganodon grandis); none of which are listed as SAR. 
 
During the 2019 site visit, the poten�al for fish habitat was confirmed to occur, although no flowing 
water was present. The small finger ravine associated with Unnamed Tributary (Figure 2) was densely 
vegetated at the �me of the site visit and no channel was observed; however this could func�on as a 
headwater (ephemeral) feature, providing habitat for fish during spring freshet.  
 
DFO Aqua�c SAR mapping indicates that the Sydenham River contains cri�cal habitat for the Ontario 
popula�on of Eastern Sand Darter (Ammocrypta pellucida) just downstream of the Study Area past the 
Strathroy downtown core. Eastern Sand Darter is listed as Threatened on Schedule 1 of the federal 
Species at Risk Act (SARA, 2002); and therefore, poten�al for downstream impacts on this cri�cal habitat 
would require considera�on.  
 
Development is not permited within fish habitat in accordance with the County OP. 



The Municipality of Strathroy-Caradoc 
Environmental Features and Natural Hazards Report - North Meadows 
Secondary Planning Area 
January 2020 – 19-9801 

14 
 

4.2 Terrestrial Environment 

4.2.1 Landforms, Soils and Geology 

The Study Area lies over the Hamilton Group bedrock, consis�ng of mudstones and shales with thin 
carbonate horizons (Ontario Geologic Survey, 1991). The Quaternary geology of the Study Area has 
overlying aeolian deposits of fine to medium sand in the tablelands and alluvial deposits of gravel, sand 
and silt in floodplains (Ontario Geological Survey, 1978). 
 
The tablelands within the Study Area have Bran�ord soil associa�ons and the valleylands comprise a 
valley complex. The dominant soil phase within the tablelands consists of silty clay loam and silty clay 
glaciolacustrine material. Soils of this composi�on are moderately well to imperfectly drained. The 
landscape ranges from very gentle sloping to nearly level except for the valley complex of the DeGroot 
Watercourse leading into the Sydenham Valley. Soils of the Study Area are moderately rocky (Ministry of 
Agriculture and Food, 1992). 
 
The DeGroot Watercourse valley sec�on is rela�vely well-defined throughout its length, par�cularly 
within the lower reaches of the watercourse. The valley landform, has been carved out of the surficial 
soils of the table lands and measure approximately 25 to 50 m in width. Throughout the majority of the 
valley form the eleva�on difference between the botom of the valley and the flanking table lands is 
approximately 5 m. Generally the side slopes of the valley walls are approximately 2:1 (Horizontal: 
ver�cal) with slopes ranging from less than 2:1 to approximately 4:1. From a point just north of Second 
Street to the confluence with the Sydenham River, DeGroot Watercourse has approximately 11 m of fall, 
equa�ng to a channel gradient of 0.57%. The flatest por�on of the drain channel is that which falls 
within the Sydenham floodplain approximately 400 m north of the Sydenham River.  

4.2.2 Vegeta�on Communi�es  

During the 2019 site visit, areas of mapped woodland, wetland and watercourses were confirmed to be 
present within the Study Area. The Study Area was confirmed to be dominated by row crop agricultural 
lands (corn fields); with deciduous hedgerows and woodlands; and meadow marsh wetlands associated 
with the DeGroot Watercourse valley floor (Figure 3). The southern por�ons of the DeGroot 
Watercourse valley floor contained trees and shrubs within the meadow communi�es, increasing in 
density and canopy cover to the south where the mapped Significant Woodland begins.  
 

The MNHSS has defined woodland and wetland “Vegeta�on Groups” based on the Ecological Land 
Classifica�on (ELC) vegeta�on communi�es presented in Table 2.  
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Table 2: MNHSS Vegetation Groups 
ELC Code  MNHSS Vegeta�on Group* Defini�on 

SWC, SWD, SWM, CUP Woodland (Wetland) 
>20% standing water;  

>25% tree or shrub 

FOC, FOD, FOM, CUP Woodland (Terrestrial) 
>60% tree cover; 

<20% standing water 

MAM, MAS, SAS, SAM, SAF Meadow (Wetland) 
<10% tree cover; 

 <25% shrub cover 

4.2.3 Wetlands 

Compared to pre-setlement coverage, wetland losses exceed 70% in many parts of southern Ontario 
(Ducks Unlimited, 2010). Environment and Climate Change Canada recommends that at least 10% of 
each major watershed and 6% of each subwatershed should be wetlands, to sustain water balance and 
biodiversity func�ons (ECCC, 2013).  
 
In the St. Clair Region, wetlands cover 1.1% of the landscape (not including wetlands which may be 
present within First Na�ons lands as they were excluded from this study). The Sydenham Headwaters, 
has one of the highest wetland coverages in the St. Clair Region, at 4.5%. Due to the low wetland 
coverage in the St. Clair Region, wetland restora�on and enhancement are strongly encouraged by 
agencies in all subwatersheds. 
 
Within the Study Area, the Sydenham River Wetland Complex PSW is located along the DeGroot 
Watercourse valley linking the Sydenham River Lowlands wetland complex (non-provincially significant) 
within the northwest corner of the Study Area to the Sydenham Valley Wetland Complex to the south.  
 
Presence of wetlands within the Study Area was confirmed through the 2019 site visit. As discussed in 
Section 4.2.2, above, detailed ELC was not conducted, but based on the MNHSS Vegetation Groups, the 
wetland was confirmed to primarily consist of SWD and MAM communities.  
 
The MNHSS defines significant as mee�ng at least one of the listed criteria in Chapter 3. Wetland 
communi�es along the DeGroot Watercourse, regardless of provincial significance designa�on meet 
several of the criteria outlined by the MNHSSS, including, but not limited to, the following: 

• Criterion 1: Significant Valley System 
o Any Vegeta�on Group within or touching a Significant Valley System 

• Criterion 3: Open Watercourse 
o Any Vegeta�on Group located within 30 m of an Open Watercourse 

• Criterion 4: Wetlands 
o All evaluated and all unevaluated Wetland Vegeta�on Groups >0.5 ha 

 

*For the purposes of this report, only woodland and wetland vegetation groups identified in the Study Area have 
been included in Table 2. Refer to the MNHSS, 2014 for further information. 
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As a result, all of the wetland units along the DeGroot Watercourse are considered significant in 
accordance with the MNHSS. Significant wetlands are shown on Figure 3. As men�oned, the wetland 
boundaries as shown on Figure 3 are preliminary at this �me and are subject to refinement through site-
specific studies.  
 
Development is not permited within wetlands in accordance with the County OP; however may be 
considered within 120 m of wetlands, subject to a site specific DAR.  

4.2.4 Woodlands 

According to the SCRCA, 2018, records indicate that in the early 1800s almost 70% of the Sydenham 
River watershed was forested. Extensive clearing for agriculture and setlements removed the majority 
of the woodlands. Current watershed residents are concerned that the remaining woodlands are being 
further reduced by mortality from invasive species, such as Emerald Ash Borer, and from warmer, drier 
climate condi�ons.  
 
Environment Canada (2013) recommends that a minimum of 30% of a watershed should be in forest and 
other natural cover to sustain na�ve plants and animals. In the St. Clair Region, forest cover is limited 
and is primarily constrained to land unsuitable for agriculture or development. Much of the watershed, 
including the Sydenham Headwaters subwatershed received a grade of D: Poor in this category (SCRCA, 
2018).  
 
Forest cover for the en�re St. Clair Region is 11.3% (D grade). Three of the subwatersheds including the 
Sydenham Headwaters with the highest forest cover, comprise the upper subwatersheds of the East 
Sydenham River. Forest interior for the en�re St. Clair Region is 1.97% (F grade), due to the high number 
of small and narrow woodlots (SCRCA, 2018). Four subwatersheds have a D grade and ten have an F 
grade. More than 10% interior is recommended for a healthy watershed. When compared with abu�ng 
watersheds, this region has more interior forest than the Upper Thames watershed but less than the 
Ausable Bayfield watershed. Developmental pressures typically create fragmented forest habitats. In the 
SCRCA, a measure of habitat fragmenta�on can be seen in the large number (>50 %) of woodlands 
smaller than 5 ha. Fragmenta�on of woodlands result in lower species diversity due to increased edge 
effects when compared to the same area of larger sized woodlands (SCRCA, 2018). 
 
The forested riparian buffer is the 30 m area that is forested on both sides of an open watercourse. The 
target is 50% of the riparian zone in forest cover (Conserva�on Ontario, 2011). The forested riparian 
buffer coverage for the en�re St. Clair Region is 21.7%, a D grade. Five subwatersheds have a C grade 
including Sydenham Headwaters with the highest percentage of forested riparian buffer. Many of the 
watercourses in these subwatersheds are ac�vely maintained as municipal drains and the land within 30 
m of the open water is cleared and cropped. 
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 Significant Woodlands 
A Significant Woodland was iden�fied within the southern por�on of the DeGroot Watercourse 
(MNHSS, 2014). We have refined the boundaries of the Significant Woodland based on the standard 
provincial guidance, in which the edge of the woodland is defined as were a protrusion from the core 
woodland (i.e., hedgerow, woodland finger) exceeds a length to width ra�o of 3:1. As a result, the 
boundaries of the Significant Woodland essen�ally match those of the Natural Heritage System (NHS) in 
Figure 2.  
 
According to the MNHSS, woodland communi�es within the Study Area within the areas designated as 
NHS in Figure 2, also meet several of the criteria outlined by the MNHSSS, including, but not limited to, 
the following: 

• Criterion 1: Significant Valley System 
o Any Vegeta�on Group within or touching a Significant Valley System 

• Criterion 3: Open Watercourse 
o Any Vegeta�on Group located within 30 m of an Open Watercourse 

• Criterion 5: Woodlands 
o Any Woodland Vegeta�on Group ≥4 ha  

 
These woodlands also meet several of the provincial criteria outlined in the Natural Heritage Reference 
Manual (2010) including size and proximity to a watercourse. In accordance with Municipality’s OP 
Sec�on 5.3.2.2, woodlands mee�ng one or more landscape criteria established by the MNHSS study are 
considered significant. It is intended that these woodlands be protected and enhanced wherever 
possible. 
 
Significant Woodlands are shown on Figure 3. The woodland boundaries as shown on Figure 3 are 
preliminary at this �me and are subject to refinement through site-specific studies. In addi�on, 
development may be permited within Significant Woodlands, subject to comple�on of a site-specific 
DAR, in accordance with the County OP policies.  

4.2.5 Valleylands 

The DeGroot Watercourse valley floor is relatively flat with steep slopes down from the adjacent 
agricultural tablelands. Although this area has not been specifically identified as a significant valleyland, 
the DeGroot Watercourse connects to the Sydenham River Valley which was identified as a Significant 
Valleyland by the MNHSS (2014). In addition, the entire valley meets the criteria for Signfiicant Valley 
System as descibed above.  
 
In accordance with the NHRM (MNRF 2010), valleylands are described as a natural area that occurs in a 
valley or other landform depression that has water flowing through or standing for some period of the 
year. As a result, based on observa�ons from the site visit, the DeGroot Watercourse corridor is 
considered a valleyland. Furthermore, the valleyland meets several of the significance criteria outlines in 
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the NHRM, including surface water func�ons (areas of ac�ve or historic erosion); groundwater func�ons 
(wetlands); landform prominence (floodplains, meander belts); degree of naturalness; habitat value; and 
linkage func�ons. As a result, this would be considered a Significant Valley System (Figure 3).  

Development may be permited within Significant Valleylands, subject to comple�on of a site-specific 
DAR, in accordance with County OP policies.  
 
A preliminary assessment of the top of stable slope has also been completed using a DEM created from 
Ontario Base Mapping contours. The es�mated top of stable slope is presented as a dashed line on 
Figure 3. The slope assessment was completed by determining the approximate loca�on of the natural 
valley toe of slope and projec�ng a 3:1 (horizontal: ver�cal) slope line upwards to the adjacent table 
lands. A 3:1 slope was used based on the exis�ng surficial soil type consis�ng of silty clay loam. The 
stable slope boundary shown in Figure 3 should be considered preliminary in nature and is subject to 
refinement based on input from a detailed geotechnical engineering studies and slope stability 
assessments.  

 Flood Hazard Area 

Schedule K of the Strathroy Official Plan has identified the Degroot Watercourse as a Flood Hazard. 
(Appendix B). SCRCA also has identified that the Study Area is within the one zone floodplain of the 
Degroot Watercourse, in which development is not permitted in accordance with SCRCA policies.  
 
Engineering floodline mapping was completed by the Town of Strathroy in 1994 which included the 
Study Area. We have indicated the Flood Hazard Area in Figure 3, which covers the same footprint as 
the Significant Valley System (MNHSS, 2014). Please refer to Section 6.0 for further information 
pertaining to environmental constraints within the Study Area.  

4.2.6 Areas of Natural and Scien�fic Interest 

No ANSIs have been identified within or adjacent to the Study Area.  

4.2.7 Significant Wildlife Habitat 

The Significant Wildlife Habitat Technical Guide (MNRF, 2000) definition of Species of Conservation 
Concern (SCC) includes nationally, provincially, regionally, or locally rare (S-Rank of S1 to S3) species; 
species identified as special concern under the ESA, 2007, as well as federally listed endangered and 
threatened species; however, SCC do not include SAR (listed as endangered or threatened under the 
ESA, 2007).  
 
Through background review, several SCC listed in Table 3 have been identified with the potential to 
occur within the vicinity of the Study Area and will help to determine the potential for Significant 
Wildlife Habitat.  
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Table 3: Species of Conservation Concern Identified Within the Vicinity of the Study Area 

Scientific Name Common Name SARA1 ESA2 S-Rank3 Info 
Source4 

Birds 

Haliaeetus leucocephalus Bald Eagle --- SC S2N,S4B CBC 

Chlidonias niger Black Tern --- SC S3B OBBA 

Contopus virens Eastern Wood-pewee SC SC S4B OBBA, NHIC 

Melanerpes 
erythrocephalus 

Red-headed Woodpecker THR SC S4B OBBA 

Asio flammeus Short-eared Owl SC SC S2N,S4B CBC 

Hylocichla mustelina Wood Thrush THR SC S4B OBBA 

Herpetiles  

Sternotherus odoratus Eastern Musk Turtle SC SC S3 OHA 

Thamnophis sauritus Eastern Ribbonsnake (Great Lakes 
population) 

SC  SC S3 OHA, MECP Reg. 
Habitat  

Graptemys geographica Northern Map Turtle SC SC S3 OHA 

Chelydra serpentina Snapping Turtle SC SC S3 OHA 

Lepidoptera 

Danaus plexippus Monarch SC SC S2N, S4B OBA 

Plants 

Arisaema dracontium Green Dragon --- SC S3 NHIC 

Carex trichocarpa Hairy-fruited Sedge --- --- S3 NHIC 

Fraxinus profunda Pumpkin Ash --- --- S2 NHIC 

 
Based on the habitat available, the following species from Table 3 have poten�al to be found within the 
Study Area: 

• Eastern Wood-pewee (woodland habitat); 
• Red-headed Woodpecker (woodland associated with golf course habitat); 
• Wood Thrush (expansive woodland habitat); 
• Snapping Turtle (wetland; valley slopes poten�al for nes�ng); 
• Green Dragon (wet deciduous forests along streams); 
• Hairy-fruited Sedge (floodplains); and 

1Federal Species at Risk Act (THR= threatened); 2Ontario Endangered Species Act (SC= special concern); 3Ontario 
SRank; S4= apparently secure; S3 = vulnerable; S2 = imperilled; B= breeding population; N= non=breeding 
population; ?= Inexact or Uncertain; 4Information sources include: CBC= Christmas Bird Count; OBBA = Ontario 
Breeding Bird Atlas, NHIC = Natural Heritage Information Centre; OHA= Ontario Herptile Atlas; OBA= Ontario 
Butterfly Atlas; --- denotes no info. 
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• Pumpkin Ash (river valleys). 
 
Rela�ng to the species list above, several candidate SWH types, as defined in the Eco-region 7E Criterion 
Schedules (MNRF, 2015), may be present within the Study Area, including the following: 

• Bat Maternity Colonies;  
• Turtle Nes�ng Area; 
• Old Growth Forest;  
• Seeps and Springs; 
• Amphibian Breeding Habitat (woodland); 
• Terrestrial Crayfish; and 
• Habitat for Special Concern and Rare Wildlife Species.  

 
Further studies will have to be conducted to confirm the specific vegeta�on communi�es and wildlife 
species to confirm whether SWH is present within the Study Area.  
 
Development may be permited within SWH, subject to comple�on of a site-specific DAR, in accordance 
with County OP policies.  

4.2.8 Species at Risk  

A desktop review of available informa�on sources iden�fied a number of SAR listed as endangered and 
threatened under the ESA, 2007 with poten�al to occur based on occurrence records within the vicinity 
of the Study Area (see Table 4). 
 
Table 4: Species at Risk with Potential to Occur within the Vicinity of the Study Area 

Scientific Name Common Name SARA1 ESA2 S-Rank3 Info Source4 

Birds 

Chaetura pelagica Chimney Swift THR THR S4B,S4N OBBA 

Hirundo rustica Barn Swallow THR THR S4B OBBA 

Riparia riparia Bank Swallow THR THR S4B OBBA 

Dolichonyx oryzivorus Bobolink THR THR S4B OBBA 

Sturnella magna Eastern Meadowlark THR THR S4B OBBA, NHIC 

Fish 

Ammocrypta pellucida Eastern Sand Darter (Ontario 
populations) 

THR  END S2 MECP Reg. 
Habitat  

Herpetiles 

Emydoidea blandingii Blanding's Turtle THR THR S3 OHA 

Pantherophis spiloides Gray Ratsnake (Carolinian 
population) 

END END S1 OHA, MECP Reg. 
Habitat  

Regina septemvittata Queensnake END END S2 OHA 
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Scientific Name Common Name SARA1 ESA2 S-Rank3 Info Source4 

Plestiodon fasciatus Common Five-lined Skink (Carolinian 
population) 

END END S2 OHA 

Mammals 

Myotis leibii Eastern Small-footed Myotis --- END S2S3 MWH 

Myotis lucifugus Little Brown Myotis END END S4 MWH 

Myotis septentrionalis Northern Myotis END END S3 MWH 

Pipistrellus subflavus  Tri-colored Bat END END S3? MWH 

Molluscs 

Lampsilis fasciola Wavy-rayed Lampmussel SC THR S1 MECP Reg. 
Habitat  

Odonata 

Gomphus quadricolor Rapids Clubtail END END S1 OOA  

Vascular Plants 

Trillium flexipes Drooping Trillium END END S1 MECP Reg. 
Habitat  

Cornus florida Eastern Flowering Dogwood END END S2? NHIC 

Juglans cinerea Butternut END END S3? MECP mapping 

 
In addi�on, one restricted species record was discovered during the background search of NHIC records; 
and, as noted in Sec�on 4.1.3, Eastern Sand Darter iden�fied within reaches of the Sydenham River. 
 
Based on the presence of woodlands and wetlands within the Study Area, several of the species listed in 
Table 4 and their associated habitats could be present within the Study Area, including, but not limited 
to: 

• Bank Swallow (valley slopes); 
• Blanding’s Turtle (wetlands); 
• Gray Ratsnake (woodlands); 
• SAR Bats (woodlands); 
• Rapids Clubtail (wetlands, floodplains); 
• Drooping Trillium (forests associated with streams); 
• Eastern Flowering Dogwood (deciduous forests in floodplains); and 
• Buternut (deciduous forests).  

 
These species would require further considera�on to confirm presence and poten�al impacts as well as 
poten�al permi�ng requirements under the ESA or SARA.  

1Federal Species at Risk Act (END= endangered, THR= threatened, SC= special concern); 2Ontario Endangered 
Species Act (END= endangered, THR= threatened); 3Ontario SRank; S4= apparently secure; S3 = vulnerable; S2 = 
imperilled; S1- critically imperilled; B= breeding population; N= non-breeding population; 4Information sources 
include: OBBA = Ontario Breeding Bird Atlas, NHIC= Natural Heritage Information Centre; OHA= Ontario Herptile 
Atlas; MWH = Digital Distribution Maps of the Mammals of the Western Hemisphere, version 3.0; OOA= Ontario 
Odonata Atlas; --- denotes no information available.  
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5.0 Ecological Function  
Natural features within and adjacent to the Study Area were analyzed to determine their ecological 
func�on. At the larger landscape scale, the Study Area exists as part of the Sydenham River PSW 
Complex, and Sydenham River Lowlands Wetland Complex. The valley system within the Study Area 
provides ecological and hydrological func�on, connec�ng various wetland complexes across the 
landscape and providing habitat to a number of na�ve plant and wildlife species. General ecological 
func�ons of natural features within the Study Area include preven�on of erosion and runoff, facilita�ng 
hydrological and nutrient cycling, and improving localized soil, water and air quality. Within the Study 
Area, wetland and woodland areas provide cover, foraging, refuge, and nes�ng habitat for aqua�c and 
terrestrial wildlife, including poten�al SAR.  
 
As stated in the St. Clair Region Watershed Report Card, wetlands offer many vital hydrological and 
ecological func�ons. They improve water quality by trapping and holding nutrients, sediments and 
pollutants; and reduce flooding by retaining excess water and by reducing velocity of floodwaters, which 
allows the water to enter rivers and streams with less erosive force. Wetlands also support a diverse 
range of plant and animal species. The combina�on of shallow water, high nutrient levels and primary 
produc�vity in wetlands are ideal for the development of organisms that form the base of the food web 
and feed many species including fish, amphibians, insects and other invertebrates. In addi�on, many 
species of birds and mammals rely on wetlands for food, water, and shelter especially during migra�on 
and breeding seasons (SCRCA, 2018). 
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6.0 Environmental Constraints Analysis 
Dillon has completed a review of poten�al natural environmental constraints to development based on 
a desktop review, and supported by the 2019 site reconnaissance visit. In addi�on, we have relied on 
our experience and knowledge of the County of Middlesex and Municipality of Strathroy-Caradoc in 
preparing these recommenda�ons. In our review, we have considered presence of significant natural 
features as well as poten�al buffers to features based on relevant municipal, regional, and provincial 
policies. From this analysis, we have outlined three different levels of constraint with respect to 
development, as detailed below. 
 
Low Constraint Areas are those which are considered to contain limited or no environmental 
importance, value, and/or ecological func�ons (such as agricultural fields) (Figure 4). These areas have a 
high tolerance to altera�on from an environmental perspec�ve. For the purposes of this EFR, we have 
designated agricultural and residen�al por�ons of the Study Area as low environmental constraint; 
however, it should be noted that based on further review (e.g., SAR surveys) other development 
constraints may apply in these areas. For example, the habitat descrip�on for Blanding’s Turtle includes 
lands within 250 m of wetlands (referred to as Category 3 habitat) which may require considera�on if 
habitat for that species is present within the Study Area.  
 
Medium Constraint Areas includes areas of non-significant natural features, or significant features in 
which development is permited with mi�ga�on, compensa�on, permi�ng, etc. These areas may also 
include buffers from High Constraint Areas. Areas of medium constraint have moderate tolerance to site 
altera�on. Typically, a DAR or similar study would be required in order to develop within an area of 
medium constraint. In addi�on, restora�on, enhancement or compensa�on plans may be required to 
offset works undertaken within medium constraint areas. For the purposes of this EFR we have 
recommended the following environmental buffers to be considered as medium constraint, based on 
currently accepted provincial standards in southeastern Ontario: 

• 30 m Significant Wetlands buffer; 
• Significant Woodland; 
• 10 m Significant Woodland buffer; 
• Significant Valley System; 
• 10 m Significant Valley System buffer; and 
• 15-30 m stable top of slope buffer.  

 
As outlined in SCRCA’s Ontario Regula�on 171/06, development is generally prohibited within 15 m of 
the stable top of bank of a river or stream valley. The stable top of slope line has been included in 
Figure 3. Please note that this has only been determined for the DeGroot Watercourse corridor, and 
therefore, the buffers have only been applied to these areas.  
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Medium constraint areas would also include candidate SWH and SAR habitat; however, since these 
habitats have not been confirmed (as detailed field studies are required to confirm presence/absence), 
they have not been specifically mapped. For this reason, hedgerows have been shown as a Medium 
constraint as a conserva�ve approach un�l confirmatory field studies are completed.  
 
Within Medium constraint areas, avoidance should be the first op�on considered. However, 
development or site altera�on may be permited within these areas if it is demonstrated through a DAR, 
or similar study that the development or site altera�on will not result in a nega�ve impact on the 
feature or its func�ons to the sa�sfac�on of the municipali�es. Addi�onal surveys and/or permits may 
be required with respect to SWH, SAR and SAR habitat.  
 
High Constraint Areas contain natural features which local agencies consider having high ecological 
func�on and development is generally not permited in these areas. Areas of High Constraint o�en 
require buffers to protect and maintain their func�on. High constraint areas within the Study Area have 
been iden�fied to include the following: 

• Watercourses (including fish habitat); 
• Significant Wetlands;  
• Flood Hazard Areas; and, 
• Stable top of slope 15 m buffer. 
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7.0 Potential Impact Assessment  

7.1 Direct Impacts 
Direct impacts are those that are immediately evident as a result of development. Typically, the adverse 
effects of direct impacts are most evident during the site prepara�on and construc�on phase of a 
development. Although the details of development are unknown at this preliminary stage, configura�on 
of the internal core streets within the North Meadows Secondary Planning Area has been proposed in 
Dillon’s 2019 Preliminary Transporta�on Impact Study (TIS). As detailed in the TIS, it is an�cipated that 
there will be three new streets connec�ng to the North Meadows Secondary Plan area; two of which are 
proposed to cross the DeGroot Watercourse and associated valley system. In addi�on, future 
development of residen�al buildings, an elementary school, and commercial and retail space, are 
an�cipated with a connected recrea�onal trail network. These details will be confirmed and presented 
in site-specific DAR’s for future phases of development. For more informa�on on the proposed trail 
network, please refer to the Recrea�on, Trail and Open Space Analysis report prepared by MBPC dated 
November 2019.  
 
At a high level, poten�al direct impacts to features within the Study Area may include, but are not 
limited to, the following: 

• Diversion of surface water flows and impacts to fish habitat; 
• Erosion and sedimenta�on of adjacent areas; 
• Tree and vegeta�on removal; 
• Impacts to SAR and SAR habitat; and 
• Loss of/disturbance to wildlife and wildlife habitat. 

 
Each of these poten�al impacts is discussed in subsequent sec�ons.  

7.1.1 Diversion of Surface Water Flows 

The poten�al impacts of changes to land use and land cover on the health of a watershed have been 
well documented and can include changes to groundwater infiltra�on, run off, stream flow regime, 
water quality, stream channel erosion, and wildlife habitat (TRCA, 2008). More specifically, changes may 
include: 

• Direct “footprint” effects such as the loss of natural land cover or destruc�on of built heritage 
features; 

• Indirect “flow related” effects such as increased frequency of high stream flows, accelerated 
stream channel erosion and deteriora�on of water quality; and 

• Cumula�ve effects such as changes in aqua�c community composi�on that may arise from a 
combina�on of changes affec�ng upstream areas (North-South Environmental, 2009). 
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The most notable difference is the addi�on of impervious surfaces (i.e., roads, parking lots, driveways, 
roo�ops, etc.). Impervious surfaces prevent infiltra�on of water into the soils and the removal of the 
vegeta�on removed the evapotranspira�on component of the natural water balance. These changes 
affect the watersheds capacity to infiltrate precipita�on and detain run off and, therefore, to atenuate 
stream flow (TRCA, 2008). 
 
As there will be buffers to the watercourses, poten�al nega�ve impacts to surface water are expected to 
be mi�gated through standard best management prac�ces and mi�ga�on measures and through 
stormwater management (SWM) design; however, altera�on to water quality regimes as a result of 
development ac�vi�es have poten�al to impact the wetland community, the watershed, the 
downstream reaches of DeGroot Watercourse, and the Sydenham Valley Complex to the south if le� 
unmi�gated.  
 
Refer to Sec�on 8.1 for mi�ga�on rela�ng to surface flows. 

7.1.2 Erosion and Sedimenta�on  

Construc�on ac�vity, especially opera�ons involving the handling of earthen material, drama�cally 
increases the availability of sediment for erosion and transport by surface drainage. In order to mi�gate 
the adverse environmental impacts caused by the release of sediment-laden runoff into receiving 
watercourses, measures for erosion and sediment control are required for construc�on sites. This is an 
extremely important component of projects that plays a large role in the protec�on of downstream 
watercourses and aqua�c habitat.  
 
In addi�on, the poten�al impacts of changes to land use and land cover can include changes to surface 
water infiltra�on, run off, stream flow regime, water quality, downstream channel erosion, and wildlife 
habitat. As a result, there is the poten�al for impacts to occur if construc�on best management 
prac�ces are not implemented.  
 
Poten�al impacts to these features may include, but are not limited to:  

• Reduced water quality and degrada�on of nearby watercourses or drainage ditches with 
poten�al to contain fish habitat; and 

• Disturbance to or loss of addi�onal vegeta�on due to the deposi�on of dust and/or overland 
mobiliza�on of soil. 

 
Refer to Sec�on 8.2 for mi�ga�on measures related to erosion and sedimenta�on. 

7.1.3 Tree and Vegeta�on Removal 

To facilitate grading and construc�on of a development, vegeta�on removal is typically required.  
Tree removal can result in a reduc�on of tree cover, wildlife habitat loss, and altera�on of soil 
condi�ons. On a site level, the impacts of tree and vegeta�on removal may include: 
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• Direct loss of trees (including poten�al SAR or SAR habitat); 
• Decreased floral species richness and abundance; 
• Nega�ve edge effects, include altered soil condi�ons and water availability; 
• Altera�on of microclimate; 
• Loss of na�ve seed banks; and 
• Physical injury, root damage, and compac�on of trees not intended for removal that may result 

from construc�on opera�ons. 
 
Refer to Sec�on 8.3 for mi�ga�on and enhancement opportuni�es. 

7.1.4 Loss of and/or Disturbance to Wildlife and Wildlife Habitat including Species at Risk 

Vegeta�on communi�es within the Study Area provide habitat for wildlife, including several types of 
Candidate SWH and poten�al SAR habitat. Although most of these habitats are in areas that will require 
protec�on; vegeta�on removal, construc�on ac�vi�es, and land use associated with development do 
have the poten�al to cause nega�ve impacts which may include the following: 

• Loss of wildlife habitat; 
• Displacement, injury, or death resul�ng from contact with heavy equipment during clearing and 

grading ac�vi�es; 
• Disturbance to wildlife as a result of noise associated with construc�on ac�vi�es, par�cularly 

during breeding periods; and, 
• Conflict between wildlife and humans or domes�c pets following development, including 

preda�on, mortality from vehicles, and poisoning. 
 
Accordingly, general wildlife impact mi�ga�on measures have been recommended and are included in 
Sec�on 8.4. 

7.2 Indirect Impacts 
Indirect impacts are those that do not always manifest in the core development area, but in the lands 
adjacent to the development. Indirect impacts can begin in the construc�on phase; however, they can 
con�nue post-construc�on. Poten�al indirect impacts of a development include anthropogenic 
disturbance and coloniza�on of non-na�ve and/or invasive species.  

7.2.1 Anthropogenic disturbance 

Disturbance to local wildlife communi�es due to indirect impacts on lands adjacent to a proposed 
development could result if le� unmi�gated. Noise, light, vibra�on and human presence are indirect 
impacts that can adversely influence the popula�on size and breeding success of local wildlife. These 
effects are more pronounced when new development is introduced in non-urban areas. The Study Area 
currently experiences some anthropogenic disturbance given it is located adjacent to residen�al 
communi�es, recent and ongoing developments, and along an arterial and county road.  
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Mi�ga�on measures that further address anthropogenic disturbance have been included in Sec�on 8.3. 

7.2.2 Coloniza�on of Non-na�ve and/or Invasive Species 

Physical site disturbance may increase the likelihood that non-na�ve and/or invasive flora species will be 
introduced to the surrounding vegeta�on communi�es. Invasive flora can establish in disturbed sites 
more efficiently than na�ve flora and can then encroach into adjacent undisturbed areas. Although 
invasive species are already present within the Study Area, given the significant natural features within 
and adjacent, mi�ga�on measures to address impacts associated with coloniza�on of invasive species 
are recommended. 
 
Mi�ga�on measures related to control of invasive species are addressed in Sec�on 8.3.1. 
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8.0 Potential Mitigation Measures 
Mi�ga�on involves the avoidance or minimiza�on of developmental impacts through good design, 
construc�on prac�ces and/or restora�on and enhancement ac�vi�es. At a high level, the impact 
assessment highlighted five poten�al direct impacts, which include diversion of surface water flows, 
erosion and sedimenta�on of adjacent features, tree and vegeta�on removal, impacts to SAR and SAR 
habitat; and loss of/ disturbance to wildlife and wildlife habitat. 
 
A variety of mi�ga�on techniques can be used to minimize or eliminate the impacts men�oned above. 
These measures may include, but are not limited to, implementa�on of a Landscaping and Plan�ng Plan, 
Func�onal Servicing Plan, Erosion and Sediment Control Plan, and an Environmental Monitoring Plan. 
High level mi�ga�on measures recommended for development ac�vi�es are introduced below. Detailed 
mi�ga�on measures would be finalized in consulta�on with the County and Municipality through DAR 
and the Detailed Design of a development. 

8.1 Stormwater Management Report 
A Municipal Servicing Report has been prepared by Dillon (2019) which includes details on water, 
sanitary, and stormwater management. Under exis�ng condi�ons, there is no underground storm 
infrastructure within the Study Area. The majority of the Study Area on the west side drains overland to 
the DeGroot Watercourse which bisects the lands, while the remainder of the lands on the east side 
outlets to the upstream end the Unnamed Tributary. Both features ul�mately converge and outlet to 
the Sydenham River to the south.  
 
All new construc�on for the storm collec�on system and stormwater management must adhere to the 
current Municipality’s Servicing Standards. The MECP Design Guidelines for Sewage Works and 
Stormwater Management Planning and Design Manual are also applicable, but in order of precedence, 
the Municipality’s Servicing Standards shall govern. An Environmental Compliance Approval (ECA) is also 
required to be obtained from the MECP for the proposed storm sewer collec�on system and stormwater 
management measures. Approval should also be obtained from the St. Clair Region Conserva�on for any 
proposed stormwater works and any proposed outlets to watercourses.  
 
Similar to the sanitary system, the physical configura�on of the proposed storm sewer system will be 
dependent on the layout of the proposed road network. The Servicing Standards indicate that storm 
sewers should be designed to convey the 5-year minor storm event to a sufficient outlet or stormwater 
management facility which will control post-development peak flows for the 2, 5, 25 and 100-year storm 
events.  
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 Quality Control Requirements 
As per the Servicing Standards, the quality requirements for stormwater management facili�es shall be 
in accordance with Table 3.2 of the MECP’s Stormwater Management Planning and Design Manual with 
the “Level of Protec�on” determined in consulta�on with the St. Clair Region Conserva�on Authority, 
DFO and the Municipality’s Engineer.  

 Quan�ty Control Requirements 
As per the Municipality’s Servicing Standards, in the absence of watershed/sub-watershed planning, the 
following principles must be considered in determining water quan�ty criteria: 

a) If there is a poten�al flood hazard immediately downstream of the subject site, water quan�ty 
control must be implemented. 

b) If the subject site is located in the headwater areas of the receiving watercourse, the post-
development peak flow rates should be controlled to the pre-development levels. 

c) If the subject site is located in the lower reaches of the watershed, either no quan�ty control 
will be required or over-control will be required (if there are poten�al flooding concerns 
immediately downstream of the subject site). 

 
In the case of the Study Area, the lands fall within the headwater areas of a receiving watercourse 
(Sydenham River) so post-development peak flow rates should be controlled to pre-development levels.  

8.1.2 Stormwater Management Facili�es 

Due to the configura�on of the Study Area with the DeGroot Watercourse bisec�ng the lands, it is 
recommended that a SWM facility (or other approved quality treatment measures such as Low Impact 
Development (LID) prac�ces) be incorporated into the proposed developments on each respec�ve side 
of the drain, with both facili�es or measures ul�mately outle�ng to the DeGroot Watercourse.  
 
Each SWM facility would require a quan�ty control measure (i.e. orifice on outlet) in order to control 
post-development flows to pre-development levels. The new ou�alls to the DeGroot Watercourse from 
each SWM facility would need to be sized appropriately during the detailed design phase based on 
proposed grades and invert eleva�ons. 
 
In addi�on, SCRCA recommends that the Wetland Water Balance Risk Evalua�on (Toronto and Region 
Conserva�on Authority, 2017) and Appendix D: Wetland Balance for Protec�on of Natural Features of 
the Toronto and Region Conserva�on Authority’s Stormwater Management Criteria (2012) are 
consulted to determine the poten�al impacts to the wetlands. These studies will help to determine the 
risk of impact to the ecological integrity wetlands through changes in hydrology. These assessments 
would be completed when details on the site-specific developments are available.  
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8.2 Erosion and Sediment Control Plan 
An Erosion and Sediment Control Plan would be required as part of Detailed Design for a development 
project. The plan may include, but is not limited to measure such as installa�on of geotex�le silt fences, 
rock check dams, ditch checks, temporary sediment ponds, designated topsoil stockpile areas, and cut-
off swales and ditches to divert surface flows to the appropriate sediment control area. More 
specifically, the plan may include the following measures: 

• Standard duty silt fencing (OPSD 219.110) and/ or other equivalent erosion and sediment 
controls should be installed around the perimeter of the work area to clearly demarcate the 
development area and prevent erosion and sedimenta�on into adjacent habitats. Erosion and 
sediment control measures should be monitored regularly to ensure they are func�oning 
properly and if issues are iden�fied should be dealt with promptly;  

• Stockpiling of excavated material should not occur outside the delineated work area. If 
stockpiling is to occur outside of this area, silt fencing should be used to contain any spoil piles 
to prevent sedimenta�on into adjacent areas. Further, stockpiling of excavated materials will 
not occur within 30 m of watercourses or wetlands; 

• A spill response plan should be developed and implemented as required; and, 
• The use of silt socks, dewatering ponds, etc. should be implemented to avoid sedimenta�on and 

erosion in adjacent areas as required. If dewatering requires more than 50,000 L of water to be 
pumped per day, appropriate permits must be obtained from the Ministry of Environment and 
Climate Change prior to the dewatering. 

8.3 Natural Feature Buffers and Potential Enhancement Areas 
Buffers have been proposed within the Study Area based on applicable policies and guidelines, outlined 
in Sec�on 6.0. These limits were consolidated to establish the most conserva�ve development limit, as 
shown in Figure 4. In the current state of the Study Area, the buffer areas primarily consists of ac�ve 
agricultural land. In order to off-set poten�al encroachment within natural features or their buffers, 
enhancement ac�vi�es would be recommended within buffers areas, which may include, but are not 
limited to, plan�ng of na�ve tree and shrub species to increase the quality of habitat within the buffer, 
and to provide beter protec�on to wildlife and adjacent natural features within the NHS.  
 
The Municipality’s OP references in Policy 3.3.4.14 a Special Study Area, indicated on Schedule C, 
referred to as the “Island” just south of the Study Area and north of the Sydenham River (Figure 4). This 
area of agricultural land surrounded by woodlands and wetlands, should be considered as a poten�al 
area for regenera�on of natural habitat to balance the poten�al impacts of proposed developments 
within of the Secondary Plan area in addi�on to the proposed buffers areas. Offse�ng may include 
plan�ng of na�ve tree and shrub species, and/ or other habitat features at specified ra�os; however 
specifics would need to be determined in consulta�on with the Municipality and SCRCA.  
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Details of the buffer plan�ngs and other poten�al enhancements would detailed within Landscaping and 
Plan�ng Plans for individual development applica�ons, as outlined in Sec�on 8.3.1, below.  

8.3.1 Landscaping and Plan�ng Plan 

A Landscaping and Plan�ng Plan should be prepared to off-set tree and vegeta�on removal and propose 
enhancements to natural areas where possible. Compensa�on plan�ngs of trees are generally based on 
the number of removals required to facilitate construc�on of a development. 
 
The following monitoring and maintenance measures may also be recommended for landscaped areas: 

• Removal of invasive tree and shrubs, where applicable; 
• Watering and weeding of newly planted areas as required for proper establishment of plan�ngs; 

and 
• Replacement of dead material from previous year’s plan�ng. 

8.4 Wildlife Impact Mitigation Plan 
The following best prac�ces should be followed during all construc�on ac�vi�es associated with a 
development:  

• Minimize impacts to breeding birds by clearing naturalized vegeta�on outside of the breeding 
bird season (April 1 – August 31). Should any clearing be required during the breeding bird 
season, nest searches conducted by a qualified person must be completed 48 hours prior to 
clearing ac�vi�es. If nests are found, work within the vicinity of the nest should cease un�l the 
nest has fledged. If no nests are present, clearing may occur. This is in accordance with the 
federal Migratory Birds Convention Act; 

• Tree removal should be conducted outside of the bat ac�ve window (May- October) to avoid 
impacts to bat maternal roosts; 

• Pre-stress the area on a regular basis leading up to construc�on to encourage wildlife to leave 
the area before construc�on starts; 

• Orange snow fencing should be installed around the perimeter of the work area to clearly 
demarcate the development area and prevent wildlife from entering the construc�on zone. 
Fencing should be monitored regularly to ensure they are func�oning properly and if issues are 
iden�fied they should be dealt with promptly;  

• Ensure perimeter fencing does not prevent wildlife from leaving the site during clearing 
ac�vi�es by clearing the area prior to installing the fence; 

• Wildlife located within the construc�on area will be re-located to an area outside of the 
development into an area of appropriate habitat, as necessary; 

• Construc�on crews working on site should be educated on local wildlife and take appropriate 
measures for avoiding wildlife; and 

• Should an animal be injured or found injured during construc�on, they should be transported to 
an appropriate wildlife rehabilita�on center for care. 
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8.5 Environmental Monitoring Plan 
An Environmental Monitoring Plan (EMP) should be carried out through the dura�on of construc�on 
ac�vi�es on-site to ensure that the erosion and sediment control measures operate effec�vely and to 
monitor the poten�al impact, if any, upon the natural environment. The dura�on of construc�on is 
defined as the period of �me from the beginning of earthworks un�l the site is stabilized. Site 
stabiliza�on is defined as the point in �me when the roads have been paved, buildings have been built, 
lawns have been sodded, and restora�on plan�ngs have been completed. 
 
The EMP would consist of monitoring the erosion and sediment measures and the 
restora�on/compensa�on plan�ngs. Erosion and sediment control measures would be regularly 
monitored, and they will require periodic cleaning (e.g., removal of accumulated silt), maintenance 
and/or re-construc�on. Inspec�ons of all of the erosion and sediment controls on the construc�on site 
should be undertaken by a cer�fied sediment and erosion control monitor. If damaged control measures 
are found they should be repaired and/or replaced promptly.  
 
The EMP would be implemented during ac�ve construc�on periods in the development area with the 
following frequency: 

• On a biweekly basis; and/or 
• A�er every 10 mm or greater rainfall event. 

 
Restora�on plan�ng and protected vegeta�on areas will require periodic monitoring to ensure that they 
are not impacted by adjacent development. Should any impacts be observed, necessary steps would be 
taken to ensure that the impacted vegeta�on is either restored or replaced. 

8.6 Potential Post-Construction Mitigation Measures 
Impacts to adjacent natural features are also possible a�er the construc�on phase is complete and 
businesses/ residences have moved in. At this �me, specific details of development plans within the 
Study Area are unknown, as they will designed and built out through individual Planning Act applica�ons 
in the future. Through those applica�ons site-specific DAR’s will be required that will outline poten�al 
impacts and mi�ga�on specific to the development ac�vi�es proposed.  
 
For the purposes of this report, we have indicated some poten�al post-construc�on mi�ga�on 
measures that may be incorporated into future DAR’s. Please note that these are preliminary at this 
�me and the list is not exhaus�ve of all possible post-construc�on mi�ga�on required. These will be 
refined through site specific Planning Act applica�ons.  
 
Mi�ga�on a�er occupa�on may include, but is not limited to: 

• Installa�on of garbage bins along walking trails;  
• Provide informa�on on preferred ligh�ng op�ons for proper�es backing onto the valley system; 



The Municipality of Strathroy-Caradoc 
Environmental Features and Natural Hazards Report - North Meadows 
Secondary Planning Area 
January 2020 – 19-9801 

35 
 

• Provide awareness of impacts of anthropogenic encroachment within natural features (i.e., 
compost bins, dumping, spread of invasive species); 

• Provide new homeowners with lists of locally appropriate na�ve species for use in landscaping, 
along with informa�on on the nega�ve impacts of non-na�ve species; 

• Promote the use of permeable landscaping materials during for landscaping projects;  
• Promote the use of rain capture systems like rain barrels; and 
• Provide owner environmental awareness packages to new residents with informa�on on how to 

support local wildlife popula�ons. This informa�on could include:  
o Impacts of cat preda�on on bird popula�ons and the importance of keeping household 

cats indoors; 
o Mi�ga�on op�ons for reducing the poten�al bird strikes with windows (e.g., falcon 

silhouete s�ckers for windows);  
o Legal restric�ons of uncontrolled pets; and, 
o The risks of feeding wildlife. 
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9.0 Summary and Next Steps 
Based on our review of background materials supported by the site visit in 2019, we have outlined the 
environmental features within the Study Area, as well as poten�al environmental constraints to 
development as well as poten�al high level impacts and mi�ga�ons to use as a guide for future site 
specific development proposals. 
 
The Study Area consists of treed areas and agricultural fields, contains watercourses, PSW and other 
wetlands, Significant Woodlands, Significant Valleylands, Candidate SWH, and poten�al for SAR and SAR 
habitat. As a result, further field work requirements may be iden�fied through consulta�on with the 
Municipality on a site-specific basis.  
 
In accordance with the Municipality’s OP policies a DAR will also be required for any development 
applica�ons within or adjacent to Natural Heritage Features shown on Schedule C. Site-specific DARs will 
address protec�on of the Natural System and show how exis�ng and poten�al hazards shall be 
accommodated in a manner consistent with accepted engineering techniques and resource 
management prac�ces and applicable provincial policies. Appendix C of the COP provides guidelines for 
DARs as the approval lies with the County in consulta�on with the Municipality. 
 
Many of the poten�al environmental impacts outlined in this report can be avoided or minimized by 
implemen�ng the mi�ga�on, restora�on, and management measures described in this report.  
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205 Mill Pond Cres., 

Strathroy, Ontario N7G 3P9 
T: 519-245-3710 F: 519-245-3348 

www.scrca.on.ca 
 

 

  FORM#G1 V1 

 FILE REFERENCE: PL#2018-103 

 MEMORANDUM 
  

Date: 2019-07-03 
 
To: Jennifer Huff, Manager, Building & Planning, Municipality of Strathroy-Caradoc 
 
From: Sarah Hodgkiss, Planning Ecologist, St. Clair Region Conservation Authority 
 
Regarding: Terms of Reference Review for the North Strathroy Meadows Secondary Plan Environmental 

Features Report 

 
 
St. Clair Region Conservation Authority (SCRCA) staff have reviewed the terms of reference for the North 
Strathroy Meadows Secondary Plan Environmental Features Report prepared by Dillon Consulting Limited 
(Dillon). In the terms of reference, dated June 3, 2018, they have noted that the Environmental Features 
Report (EFR) is expected to result in a high-level conceptual plan based largely upon off-site desktop analysis, 
with a single site reconnaissance visit in the summer of 2019.  
 
SCRCA agrees with the statement in the terms of reference that avoidance of any natural heritage features is 
the preferred approach to mitigation, and the study should determine adequate buffers through the 
identification of the critical function and protection zones of any identified natural areas. 
 
SCRCA has previously prepared preliminary comments for the municipality regarding the North Meadows 
Secondary Plan. We recommend that our memorandum, dated December 3, 2018, be provided to Dillon for 
their information as it includes background natural heritage information from the Municipality of Strathroy-
Caradoc’s Official Plan, as well as SCRCA’s preliminary recommendations and mapping. 
 
Throughout the terms of reference, Dillon states that natural heritage data will be compiled using information 
provided in the Middlesex Natural Heritage System Study (MNHSS), including vegetation communities, 
botanical species lists, breeding bird survey data, snake species data, amphibian species data and the presence 
of amphibian breeding habitat, and turtle species data and the presence of potential turtle overwintering and 
nesting habitat. The MNHSS identifies natural heritage features in Middlesex County to the vegetation 
community level, with the intent that the results should be incorporated into municipal official plans and 
should be considered in all land use planning activities. However, in the MNHSS, it states “[t]his is a landscape 
study rather than an intrinsic characteristics study and there is not a complete inventory” and that a 
development assessment report (DAR) will be required to identify features such as Significant Wildlife Habitat 
and Species at Risk.  Since the MNHSS does not provide species specific or significant wildlife habitat specific 
information, much of the data listed above will need to come from alternative sources. 
 
SCRCA recommends that Dillon should review The Sydenham River Wetland Complex Wetland Evaluation and 
the Township of Strathroy Caradoc Municipal Species at Risk Reference Guide (2018). Both documents have 
been prepared by the Ministry of Natural Resources and Forestry. In addition, data may be available through 
publicly available publications and citizen science programs such as the Ontario Breeding Birds Atlas, Ontario 
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Nature Reptile and Amphibian Atlas, Ontario Mammal Atlas, Natural Heritage Information Centre, Fisheries 
and Oceans Canada Aquatic Species at Risk mapping, eBird, and iNaturalist. SCRCA has some local fish 
sampling data that we can provide, however none of it is specific to the watercourses on the subject property. 
 
In the terms of reference, Dillon has not included a review of the hydrological and hydrogeological resources 
and issues. SCRCA believes that given the nature of the secondary plan process, it is appropriate to compile 
background data to assist with high level planning of drainage infrastructure needs and general road patterns, 
as described in the request for proposal. The MNHSS states, “larger scale developments and urban expansions 
should be assessed at a sub-watershed scale of study and include the integration of natural heritage, natural 
hazard and servicing planning”. We have not reviewed the terms of reference for the Municipal Servicing Plan, 
described in the request for proposal, but we recommend that the EFR should include some hydrological 
baseline data, available from sources such as the Provincial Groundwater Monitoring Network, to inform 
subsequent reports. 
 
In addition, SCRCA recommends following the desktop exercises described in the Wetland Water Balance Risk 
Evaluation (Toronto and Region Conservation Authority, 2017) and Appendix D: Wetland Balance for 
Protection of Natural Features of the Toronto and Region Conservation Authority’s Stormwater Management 
Criteria (2012). Both documents are available on the Toronto and Region Conservation Authority’s website: 
https://trca.ca/conservation/greenspace-management/water-balance/. These tools are intended to be used 
early in the planning process, such as at the Secondary Plan stage, to determine the risk of impact to the 
ecological integrity of a wetland through changes to its hydrology, as a result of proposed development, and 
to scope the feature-based water balance analysis that should be undertaken.  The information within the 
Hydrogeological Assessment Submissions: Conservation Authority Guidelines to Support Development 
Applications (2013), can also be referenced to make recommendations about the appropriate scope and 
timing for when more detailed hydrogeological studies should be completed in the detailed design phases 
following the Secondary Plan. The level of detail required in a hydrogeological study is expected to correspond 
with the level of risk posed to the ground and surface water resources, and the level of uncertainly associated 
with the available information.  
 
As outlined in the terms of reference, Dillon will be making recommendations for mitigation or replacement of 
any natural features that will be negatively impacted by the proposed development. It is SCRCA’s expectation 
that the negative impacts will include a discussion about the proposed crossing of the watercourse. While 
outside of the Secondary Plan area, SCRCA highly recommends that the ‘island’ north of the Sydenham River, 
as referenced in Policy 3.3.4.14 of the Municipality of Strathroy-Caradoc Official Plan be considered as an area 
for regeneration of natural habitat to balance the potential impacts of the proposed development of the 
Secondary Plan area.  
 
Dillon has stated that a functional assessment of the Study Area, describing the ecology of the natural heritage 
features and functions within and adjacent to the property, should be provided. This assessment may include 
ecological function, wetland functions, natural heritage features and landscapes, benefits of importance to 
humans, and corridors and linkages, as required. For this part of the assessment, SCRCA recommends that 
Monteith Brown Planning Consultants and Dillon refer to the EcoHealth Ontario resources regarding 
integrating greenspace into community planning. These resources are available here: 
https://www.ecohealthontario.ca/resources. 
 
As requested by Dillon, SCRCA can provide GIS mapping/shapefiles for the SCRCA regulation limit and 
floodplain mapping within the study area. It is our understanding that the spatial data associated with the 
MNHSS is available from Middlesex County. 

https://trca.ca/conservation/greenspace-management/water-balance/
https://www.ecohealthontario.ca/resources
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TO: Jennifer Huff, Municipality of Strathroy-Caradoc 
Chris Traini, County of Middlesex 
Erica Ogden, St. Clair Region Conservation Authority 

FROM: Dan Bourassa, Dillon Consulting Limited 

CC: Rick Dykstra, Dillon Consulting Limited  
Tim Kooistra, Dillon Consulting Limited 

 Jay McGuffin, Monteith Brown Planning Consultants 

DATE: June 3, 2019 

SUBJECT: Terms of Reference for North Meadows Secondary Planning Area in Support of an 
Environmental Features Report  

OUR FILE: 19-9801 

 

Background 
 
Dillon Consulting Limited (Dillon) has been retained by Monteith Brown Planning Consultants (Monteith 
Brown) to undertake environmental studies for the North Meadows Secondary Planning Area (herein 
referred to as the ‘Secondary Planning Area’) for the Municipality of Strathroy-Caradoc (the 
Municipality).  The Secondary Planning Area is illustrated in Figure 1.  According to Schedule B of the 
Municipality’s Official Plan (OP), land uses associated with the Secondary Planning Area consist of 
Residential and Open Space (e.g., natural environment areas). 
 
As outlined in Figure 2, the aforementioned Open Space areas are associated with Significant 
Woodlands and Provincially Significant Wetlands (PSW). Specifically, woodlands and the Syndenham 
River Wetland PSW Complex occur in association with the headwater tributary of the Syndenham River 
and are located within the regulated area of the St. Clair Region Conservation Authority (SCRCA). To 
address the aforementioned, Dillon and Monteith Brown are taking a pro-active approach to 
environmental – first planning by undertaking appropriate environmental studies in 2019 in support of 
an Environmental Features Report (EFR). The EFR is required in order to identify and evaluate 
environmental features with the potential to be impacted as a result of development within the 
Secondary Planning Area.  
 
This EFR is expected to result in a high-level conceptual plan based largely upon off-site desktop analysis. 
The Secondary Planning Area was previously included as part of the Middlesex Natural Heritage Systems 
Study (MNHSS; October 2014) produced by the County of Middlesex (the County). Our intention is to 
incorporate relevant data from the MNHSS for the Secondary Planning Area to meet requirements of 
the Municipality, County and SCRCA in support of the EFR.  
 

Below, we present the Terms of Reference (ToR) for the EFR in a check-list format to denote that the 
required work and/or studies are known and agreed to prior to the commencement of work, to facilitate 
a stream-lined and timely review process on a case-by-case basis. 
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Terms of Reference 
 
Introduction/Approach 
 

 The EFR must be undertaken by a qualified professional in environmental or related sciences to 
the satisfaction of the Municipality. 

 
 The EFR should describe and illustrate the boundaries of the Study Area, along with existing land 

use and details regarding the type of development. 
 
Note: Two figures (figure 1 and figure 2) outlining the Secondary Planning Area for the purposes 
of completed the EFR, are attached to this ToR for efficiency and review. 

 
 The EFR will include the zoning and designations of Official Plan(s) (OP) pertaining to the subject 

site and Study Area.  This includes land use designations from other municipal planning and/or 
policy documents. 

 
 Land use designations from other applicable planning documents (i.e., County of Middlesex, 

etc.) will be clearly described and the limits identified in the report mapping. 
 

Biophysical Inventory 
 

 The existing conditions, such as natural features and functions located within the Secondary 
Planning Area must be clearly described and clearly mapped on the most up to date aerial 
imagery. 
 
Note: Existing conditions will be defined through a review of readily available background 
information, including that provided in the MNHSS (2014). Features identified within the 
Secondary Planning Area will be confirmed during a single site reconnaissance site visit in the 
summer. 

 
 All designated environmental features (i.e., natural hazard features or other natural heritage 

features identified in the OPs) must be identified in the mapping and described in the report.  
These features include provincial or regional Areas of Natural and Scientific Interest (ANSIs), 
Provincially and Locally Significant Wetlands (PSWs and LSWs), Environmentally Significant Areas 
(ESAs), Significant Wildlife Habitat, Significant Woodlands, Significant Valleylands, unevaluated 
wetlands, etc. 

 
 The EFR shall identify the extent of natural heritage/hazard features (should it be located within 

the Secondary Planning Area, pending access). Boundaries of natural heritage features shall be 
confirmed in the field by Dillon, mapped on a figure in the report and approved by SCRCA and 
the planning authority. 

 
 Note: Boundaries of natural features will be identified through a review of background 

information, aerial imagery and subsequently confirmed during a single site reconnaissance site 
visit in the summer. 
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 A description of the soils, landforms and surficial geology based on a review of readily available 
mapping and literature must be described in the report.  Available topographical information 
will be provided on constraints mapping and will include any staking done to date as well as the 
calculated hazard limits. 

 
 Hydrological and hydrogeological resources and issues, including wellhead protection areas, 

surface water features, recharge/discharge zones, meander belts, groundwater quality and 
quantity, groundwater elevations and flow directions, and connections between groundwater 
and surface water features will be identified in the report based on readily available data from 
the consulting team, if it is available. 

 
 The vegetation communities must be identified using the Ecological Land Classification (ELC) 

protocol to vegetation type, where possible.  The communities will be identified on report 
mapping, using the appropriate ELC codes, as well as described in the text.  As a component of 
the ELC, a plant list organized by vegetation community must be included.  The list will indicate 
any provincially, regionally and/or locally rare, Threatened or Endangered species.   

 
Note: Vegetation communities will be mapped within the Secondary Planning Area through 
reviewing current aerial imagery as well as information provided in the MNHSS (2014). Desktop 
reviews of vegetation communities will be will be confirmed during a single site reconnaissance 
site visit in the summer. 

 
 A three-season botanical survey is required and must be included.  The list must include plant 

communities, based on ELC, and will indicate each species rarity and/or designations under the 
Endangered Species Act, 2007 (ESA), where applicable.  

 
 Note: Plant surveys are not proposed for the Secondary Planning Area. Botanical species lists will 

be compiled using information provided in the MNHSS (2014). If additional species are 
incidentally observed during the single site reconnaissance site visit, these will be documented in 
the EFR. 

 
 The EFR requires a breeding bird survey.  The survey must be conducted during the breeding 

bird season at an appropriate time of day in appropriate weather conditions and by a qualified 
professional.  A minimum of two surveys are required and they must follow generally accepted 
scientific protocols, not necessarily at lasing methods.  A list of the breeding birds must be 
included.  The list will indicate any provincially, regionally and/or locally rare, Threatened or 
Endangered species.  Watershed rarity status shall be determined in conjunction with SCRCA. 

 
 Note: Breeding bird surveys are not proposed for the Secondary Planning Area. Breeding bird 

survey data will be compiled using information provided in the MNHSS (2014). Bird species 
incidentally observed during the single site reconnaissance visit will be documented in the 
submitted EFR. 

 
 The EFR requires snake visual encounter surveys (VES). The surveys will be conducted in general 

accordance with the Survey Protocol for Ontario’s Species at Risk Snakes (December 2016). 
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Note: VES for snakes are not proposed for the Secondary Planning Area. Snake species data will 
be compiled using information provided in the MNHSS (2014). Snake species incidentally 
observed during the single site reconnaissance visit will be documented in the submitted EFR. 

 
 The EFR requires an amphibian breeding survey.  The survey must be conducted during the 

breeding amphibian season and by a qualified professional.  Surveys will be conducted in 
accordance with generally accepted protocols (i.e., Marsh Monitoring Protocol).  If observed, 
the list will indicate any provincially, regionally and/or locally rare, Threatened or Endangered 
species.  Watershed rarity status shall be determined in conjunction with the Conservation 
Authority. 

 
Note: Amphibian breeding surveys are not proposed for the Secondary Planning Area. Amphibian 
species data and the presence of potential amphibian breeding habitat will be compiled using 
information provided in the MNHSS (2014). Amphibian species incidentally observed during the 
single site reconnaissance visit will be documented in the submitted EFR. 

 
 The EFR requires a turtle visual encounter or “basking” surveys. Surveys must be conducted 

during the turtle active season. 
 

Note: VES for turtles are not proposed for the Secondary Planning Area. Turtle species data and 
the presence of potential turtle overwintering and nesting habitat will be compiled for the 
Secondary Plan Area using information provided in the MNHSS (2014). Turtle species incidentally 
observed during the single site reconnaissance visit will be documented in the submitted EFR. 

 
 A fisheries assessment shall be provided due to the presence of suitable fish habitat as identified 

in background documents and confirmed on-site by the proponent.  Existing data regarding fish 
species shall be obtained from SCRCA and/or the Ministry of Environment, Conservation and 
Parks (MECP) and used for the fisheries assessment.  The assessment shall include a description 
of watercourses or other fish habitat on and/or adjacent to the property (where site access is 
permitted). 
 
Note: A general aquatics assessment of the headwater tributary of the Syndenham River is 
proposed within the Secondary Planning Area to identify the presence of potential fish habitat.  
 

 The fisheries assessment will include community sampling through electrofishing and/or netting 
during the appropriate season, under a collection permit issued by the Ministry of Natural 
Resources and Forestry (MNRF). 

 
Note: Fish community sampling is not proposed for the Secondary Plan Area. 
 

 All incidental wildlife observed shall be reported on and included in the EFR.  The list must 
include an analysis for the presence of federal or provincial rare, Threatened or Endangered 
species.  Watershed rarity status shall be determined in conjunction with SCRCA. 
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Biophysical Analysis 
 

 The biophysical analysis will address current policy, technical documents and legislation 
including but not limited to, the PPS (2014), Natural Heritage Reference Manual (2010), 
Significant Wildlife Habitat Technical Guide (2000), Significant Wildlife Habitat Ecoregion 7E 
Criteria Schedules (2015), etc. 

 
 The staking of significant natural features (i.e., woodlot, etc.) by SCRCA may be required.  If 

required, staking will generally occur between the end of May and the end of October.  
 

Note: Boundaries of natural features will be identified through a review of background 
information and aerial imagery. Boundaries of existing natural features will be confirmed by 
Dillon during the single site reconnaissance visit; however, it is anticipated that official staking of 
boundaries for natural heritage features are to be completed during future environmental 
studies.  

 
 The EFR will include a biophysical analysis that identifies the significance of natural features and 

functions. 
 

 A functional assessment of the Study Area describing the ecology of the natural heritage 
features and functions within and adjacent to the property/Study Area should be provided.  The 
functional assessment may include ecological function, wetland functions, natural heritage 
features and landscapes, benefits of importance to humans, and corridors and linkages, as 
required. 

 

Development Proposal Description 
 

 The EFR will at a minimum include a high level preliminary site plan showing the type(s) and 
location(s) of the potential development overlaid on a recent orthophoto. The site plan will 
clearly show setbacks and/or buffers, including distances from proposed development areas and 
proposed structures to plot lines and/or to environmental features and functions designated for 
protection, where applicable. 

 
 The EFR will describe other relevant issues (i.e., hazards) from an ecological perspective, 

pending receipt of relevant reports from other disciplines, should they have the potential to 
impact the identified natural hazard/heritage features. 

 

Potential Impact Assessment 
 

 Mapping (at a minimum) shall consist of the following: 
a) All mapping must have a title, figure number, north arrow, legend and scale or scale bar. 
b) A site location map that provides the regional or watershed context of the property/ 

Study Area. 
c) The extent of the natural heritage system and its components must be clearly 

demarcated on an air photo base, if applicable. 
d) The locations of all watercourses and waterbodies. 
e) Vegetation communities must be delineated and identified using ELC. 
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f) The location of any rare, Threatened or Endangered species and/or populations may be 
referenced in the EFR, where appropriate, pending sensitivity to public information. 

g) The location of any important wildlife features may be identified pending sensitivity to 
public information. 

 
 The potential impacts to the features and functions of natural areas shall be identified and 

discussed. 
 

 An assessment of the potential impact on significant wildlife habitat at a local, watershed and 
provincial (if applicable) level shall be provided using the Ecoregion 7E criteria schedules. 

 
 In the case of significant natural heritage features and other significant natural features (as 

confirmed through field studies), the EFR must demonstrate that there is no development or 
site alteration within the feature with the exception of uses as specified in the OP and/or prior 
approvals.  The EFR must determine appropriate buffers from significant natural features. 

 
 The EFR should include one or more figures which overlays the ecological constraints of the site. 

The analyses should determine the area(s) and type(s) of natural features and function that may 
be directly and/or indirectly impacted by the proposed development. Proposed buffers which 
will protect natural features and functions should be clearly shown on figures. Rationale for 
proposed buffers will also be provided. 

 

Mitigation Strategies 
 

 Avoidance of any natural heritage feature is the preferred approach to mitigation unless 
otherwise specified in the OP and/or prior approvals. 

 
 Determine adequate buffers through the identification of the critical function and protection 

zones of any identified natural areas. 
 

 Where avoidance of a feature is not feasible or possible, all feasible mitigation 
approaches/techniques should be explored and described in the report.  These may include 
edge management plans, buffer plantings, fencing, low impact designs (LID), etc. 

 
 The EFR should provide a detailed outline of mitigation measures intended to eliminate or 

reduce potential construction-related impacts to areas designated for protection. 
Recommendations for Best Management Practices during construction should be provided.  This 
may include silt fencing, tree protection, fencing, identification of timing or seasonal constraints 
to construction or restoration, etc. 

 
 Mitigation for negative impacts on the natural features or their ecological functions (or to 

achieve no net negative impact) may include, at the discretion of the planning authority in 
conjunction with SCRCA, approaches to replace lost areas or functions.  If acceptable, 
replacement shall, to the extent possible, occur within the same subwatershed as the proposed 
development or site alteration.  The appropriate amount of replacement will be determined 
through discussions with SCRCA and the planning authority at the development stage 
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 If monitoring is required, the details of a monitoring program must be agreed to in writing by 
SCRCA, pertinent planning authorities and other parties at the development stage. 

 

Conclusions 
 
The EFR must demonstrate the following: 
 

 The EFR will summarize the key findings of the report including the biophysical inventory and 
analysis, assessment of potential impacts, impact avoidance measures, mitigation measures, 
and preliminary limits of development based on existing conditions of the Secondary Planning 
Area.  

 

Species at Risk 
 
As of April 1, 2019, the administration of the ESA (2007) transitioned responsibility from the Ministry of 
Natural Resources and Forestry (MNRF) to the MECP. 
 
Should species at risk and/or their potential habitat be identified during the single site reconnaissance 
visit, their locations will be mapped in the EFR and considered under mitigation measures. 
 

Information Request 
 
At this time we are requesting the following background information, if available: 

 Natural environment studies in and/or adjacent to the Study Area 

 Regionally or locally significant/rare flora, fauna, vegetation communities 

 GIS mapping/shapefiles: 
o Regulation limits 
o Floodplain mapping 
o Species and vegetation community spatial data associated with 2014 MNHSS. 

 
 
 
Attachments:  
 
Figure 1 – Land Use Designation Mapping 
Figure 2 – Natural Heritage Features and SCRCA Regulation Area Mapping 
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Notations:

Areas designated as Natural Environment Areas 
preclude development.

Schedule A should be read in conjunction with 
Schedules B and C and the text of the Official Plan.

The Flood Regulated Watercourses and Associated 
Floodplain of the Ausable River, Thames River 
and Sydenham River are shown conceptually on 
Schedule A; however, all watercourses in the 
County have associated hazards and may be 
subject to land use restrictions as provided for 
in local Official Plans.

Natural Environment Areas

Schedule A
Land Use

Settlement Areas (Urban and Community)

Thedford Marsh Floodplain

Flood Regulated Watercourse 
and Associated Floodplain

Wetlands

Agricultural Areas
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Natural Heritage Features
Schedule C

h Areas of Natural and Scientific Interest (ANSI)

Notations:

Schedule C should be read in conjunction with 
Schedules A and B and the text of the Official Plan.

The features shown on Schedule C represent a 
range of ecosystem elements which have been 
consolidated from a number of existing sources, the
primary source being the Middlesex Natural Heritage 
Study (2003).   Schedule C features do not preclude 
development; however, there is an interest in 
protecting them from incompatible development. 
These features have been shown on Schedule C 
as a means of reinforcing the policies outlined in 
the text which encourage their protection.  The 
importance of these features shall be considered 
when land use changes and development 
decisions are proposed in, or adjacent to, these 
features.

Although there appears to be an absence of 
Aggregate Resource Areas in the Municipalities 
of Adelaide Metcalfe, Strathroy-Caradoc, 
Southwest Middlesex and Newbury; this is only
as a result of incomplete aggregate mapping for 
the County. The Province should be 
consulted for more detailed information regarding 
the location of aggregate resources in these areas.

Significant Woodlands

COUNTY OF MIDDLESEX
OFFICIAL PLAN

SCHEDULE C
NATURAL HERITAGE FEATURES

Aggregate Resource Areas

Petroleum Resource Pool Areas
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 Photo 1 
 
July 26, 2019 
 
Looking east from 
culvert crossing 
into Reed Canary 
Grass Meadow 
Marsh (valley 
floor) 

 

Photo 2 
 
July 26, 2019 
 
Looking north at 
trail crossing of 
culvert in 
northwest 
portion of Study 
Area 
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 Photo 3 
 
July 26, 2019 
 
Looking west 
from culvert 
crossing within 
Reed Canary 
Grass Meadow 
Marsh valley floor 

 

Photo 4 
 
July 26, 2019 
 
Trail crossing 
looking south 
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 Photo 5 
 
July 26, 2019 
 
Culvert outlet  

 

Photo 6 
 
July 26, 2019 
 
Culvert outlet 
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 Photo 7 
 
July 26, 2019 
 
Dry stream bed 
downstream of 
culvert outlet 

 

Photo 8 
 
July 26, 2019 
 
Corn field 
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 Photo 9 
 
July 26, 2019 
 
Deciduous trees 
(poplar sp.) along 
top of slope 

 

Photo 10 
 
July 26, 2019 
 
Tableland 
vegetation 
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 Photo 11 
 
July 26, 2019 
 
Top of slope 
tableland 
vegetation 

 
Photo 12 
 
July 26, 2019 
 
Valley slope 
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 Photo 13 
 
July 26, 2019 
 
Soil erosion along 
toe of slope 

 

Photo 14 
 
July 26, 2019 
 
 
Valley floor 
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 Photo 15 
 
July 26, 2019 
Ill-defined 
watercourse 
through valley 
floor 

 

Photo 16 
 
July 26, 2019 
 
Ravine 
connecting to 
DeGroot 
Watercourse 
valley 
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 Photo 17 
 
July 26, 2019 
 
DeGroot 
Watercourse 
valley 

 

Photo 18 
 
July 26, 2019 
Standing water in 
channel at toe of 
slope 

 



The Municipality of Strathroy-Caradoc 
Environmental Features and Natural Hazards Report - North Meadows 
Secondary Planning Area 
January 2020 – 19-9801 

C - 11 
 

 Photo 19 
 
July 26, 2019 
 

 

Photo 20 
 
July 26, 2019 
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 Photo 21 
 
July 26, 2019 
 
Valley wall 

 

Photo 22 
 
July 26, 2019 
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 Photo 23 
 
July 26, 2019 
 
Tree stand, 
indicating 
presence of 
White-tailed Deer 

 

Photo 24 
 
July 26, 2019 
 
Woodland finger 
ravine to the east 
(dry at the time of 
the site visit) 
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 Photo 24 
 
July 26, 2019 
 
Woodland finger 
ravine to the east 
(dry at the time of 
the site visit) 

 

Photo 25 
 
July 26, 2019 
 
Woodland finger 
ravine to the east 
(dry at the time of 
the site visit) 
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