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1.0 PROJECT OVERVIEW 

1.1 INTRODUCTION 

Stantec Consulting Ltd. (Stantec) has been retained by the County of Middlesex to complete a Municipal 
Class Schedule ‘C’ Environmental Assessment (EA) in accordance with the Ontario Environmental 
Assessment Act to identify improvements to the Thorndale Bridge on County Road 28 (the Project; 
Figure 1). The study area for the EA includes a bridge crossing a portion of the North Thames River 
corridor, which is designated as a Protection Area in the Municipality of Thames Centre Official Plan.  Per 
the Official Plan, an Environmental Impact Study (EIS) is required which identifies potential impacts, 
mitigation and compensation for those areas beyond the road allowance, consistent with the Provincial 
Policy Statement (Ministry of Municipal Affairs and Housing (MMAH) 2014), The existing bridge is 
approximately 65 years old and has been identified for replacement within the next 10 years. 

 

Figure 1: Study Area 
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The Study Area for this EIS includes the County Road 28 (Thorndale Road) right-of-way (ROW), plus an 
additional 120 metre (m) area of investigation (Figure 2, Appendix A).  Methods for the background 
review, field investigations, and assessment of natural heritage features are provided in the sections 
below. This report will characterize the significance and sensitivity of the natural features in the Study 
Area, identify potential impacts of the project on these natural features, and recommend appropriate 
measures to avoid or minimize potential negative environmental impacts.
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2.0 POLICY OVERVIEW 

This report has been prepared to address policies and guidelines from federal and provincial legislation 
and municipal policy relevant to the Thorndale Bridge project. The policy documents discussed below 
were used to assess the natural heritage features and functions of the Study Area, scope the study 
methods, and determine natural heritage constraints or opportunities for the Project. 

2.1 FEDERAL POLICY 

2.1.1 Fisheries Act 

The Government of Canada is responsible for the management of fisheries resources in Canada through 
the Fisheries Act, administered primarily by Fisheries and Oceans Canada (DFO). The Fisheries Act 
addresses national interests in marine and fresh waters. On June 21, 2019, changes to the Act (Bill C68) 
received royal assent and became law, restoring lost protections and incorporating modern safeguards 
into the Fisheries Act.  On August 28, 2019 provisions of the new Fisheries Act came into force including 
new protections for fish and fish habitat in the form of standards, codes of practice, and guidelines for 
projects near water. 

The Fisheries Act includes prohibitions against harmful alteration, disruption or destruction (HADD) of fish 
habitat.  It extends protection to all fish and fish habitat.  When a HADD cannot be avoided or mitigated, a 
subsection 35(2) authorization with appropriate offsetting of residual adverse effects is required. Section 6 
of the Act lists the factors taken into account by the Minister when considering the approval of an 
authorization, which are: 

• Fisheries management objectives; 
• Whether there are measures and standards to avoid, mitigate or offset HADD to fish or fish habitat; 

and 
• The public interest. 

2.1.2 Species at Risk Act 

Federal species at risk are identified and assessed by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC).  The federal Species at Risk Act, 2002 (SARA) protects wildlife species 
listed as extirpated, endangered or threatened under Schedule 1 of the Act from harm, harassment, killing 
or capture or collection.  SARA also prohibits the damage or destruction of the residence of listed 
species, and the destruction of their critical habitat. SARA protections also extend to migratory birds and 
some aquatic species at risk (SAR) on non-federal land. The Ministry of Environment, now Ministry of the 
Environment, Conservation and Parks (MECP), may also make an order to protect species on non-federal 
lands if the species is not adequately protected under provincial laws. Permits for prohibited activities may 
be issued under Section 73 of SARA. 

http://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html
http://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html
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2.1.3 Migratory Birds Convention Act 

The Migratory Birds Convention Act (MBCA) protects migratory birds and their nests (S.4).  Section 6 of 
the Migratory Bird Regulations (Consolidated Regulations of Canada (CRC), c. 1035) prohibits the 
disturbance, destruction or taking of a nest, egg, or nest shelter of a migratory bird.  Disturbance to nests 
of protected species during the course of vegetation clearing or bridge construction is a contravention of 
the MBCA. 

2.2 PROVINCIAL POLICY 

2.2.1 Planning Act 

The Provincial Policy Statement (PPS; MMAH 2020) was issued under Section 3 of the Planning Act (PA) 
and came into effect in 1996, with the most recent revision in March 2020.  The PA requires that 
decisions made by planning authorities are consistent with the policy statements, such as the PPS, which 
includes policies on development and land use patterns, resources and public health and safety.  
Municipal official plans are the most important vehicle for implementation of this Provincial Policy 
Statement (MMAH 2020). Section 2.1 of the PPS deals with natural heritage and requires that natural 
heritage systems are identified in certain ecoregions.  This includes Ecoregion 6E, where the Study Area 
is located. 

According to Section 2.1.5 of the PPS, development and site alteration are not permitted in the following 
features unless it has been demonstrated that there will be no negative impacts on the natural features or 
their ecological functions: 

a) Significant Wetlands 

b) Significant Woodlands 

c) Significant Valley lands 

d) Significant Wildlife Habitat 

e) Significant Areas of Natural and Scientific Interest 

f) Coastal Wetlands  

Development and site alterations are not permitted in the following features, except in accordance with 
provincial and federal requirements: 

a) Significant portions of the habitat of endangered or threatened species 

b) Fish Habitat 

Development and site alteration are not permitted on lands that are adjacent to the natural heritage 
features and areas identified above unless the ecological function of the adjacent lands has been 
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evaluated and it has been demonstrated that there will be no negative impacts on the natural features or 
on their ecological functions. 

2.2.2 Endangered Species Act 

The Endangered Species Act (ESA) was created to identify species at risk based on the best available 
scientific information, to protect species that are at risk and their habitats, and to promote the recovery of 
species that are at risk. The ESA prohibits the killing, harming, harassing, capturing or taking of a living 
member of a species listed as threatened, endangered or extirpated by the Species at Risk in Ontario 
(SARO) list, and damage to habitat of protected species. 

Species thought to be at risk in Ontario are assessed by the Committee on the Status of Species at Risk 
in Ontario (COSSARO), which is an independent body that reviews species based on the best available 
science, including community knowledge and Aboriginal traditional knowledge. Once species are 
classified at risk, they are added to the SARO list in one of four categories (extirpated, endangered, 
threatened and special concern). Extirpated, endangered and threatened species on this list automatically 
receive legal protection under the ESA. 

The ESA also provides protection for the habitat of protected species. When a species is classified as 
endangered or threatened, the habitat of that species is protected under a general definition. The 
Lieutenant Governor in Council may make regulations prescribing an area as habitat of a species that is 
listed as extirpated, endangered or threatened on the SARO list. A habitat regulation can prescribe an 
area as the habitat of a species through the description of boundaries or features of an area, or by 
describing that area in any other manner. Habitat will be regulated with the goal of protecting habitat that 
promotes the survival and recovery of endangered or threatened species. 

The ESA calls for the creation of recovery strategies for endangered or threatened species, and 
management plans for special concern species. These documents provide advice to the government on 
steps to take to protect and recover species at risk to healthy population levels. 

2.2.3 Upper Thames River Conservation Authority 

The Conservation Authorities Act (CAA), was created to provide for the organization and delivery of 
programs and services that further the conservation, restoration, development and management of 
natural resources in watersheds in Ontario. The CAA is administered by the Ministry of Natural Resources 
and Forestry (MNRF); however, it grants each of Ontario’s 36 Conservation Authorities the authority to 
make regulations within the areas under their respective jurisdictions.  

The Upper Thames River Conservation Authority (UTRCA) has the responsibility to regulate activities in 
wetlands, watercourses and hazard lands (e.g. areas in and near rivers, streams, floodplains, wetlands, 
slopes and shorelines) through the Development, Interference with Wetlands and Alterations to 
Shorelines and Watercourses Regulation (Ontario Regulation (O. Reg.) 157/06). The UTRCA implements 
the regulation by issuing permits for works in or near watercourses, valleys, wetlands or shorelines when 
required. 
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Under the CAA of Ontario, the Authority has certain regulations whose objectives are: 

• To prevent the loss of life and property due to flooding and erosion, 
• To prevent pollution, and 
• To conserve and enhance natural resources. 

These policies apply to fill placement and removal or site grading in flood prone areas, erosion prone 
areas, dynamic beach areas, as well as alteration of watercourses, and interference with wetlands. 

The Study Area falls within the Plover Mills Corridor sub-watershed, natural hazard, natural heritage 
areas and regulation limit of the UTRCA. 

2.3 MUNICIPAL POLICY 

2.3.1 Middlesex County Official Plan 

The County of Middlesex Official Plan (MCOP; 2006) includes policies to protect and sustain the Natural 
System by limiting incompatible development and controlling the impact of permitted development in the 
natural heritage system. The Natural System described in the MCOP is based on features identified 
during the 2003 Middlesex Natural Heritage Study which primarily documented significant woodlands in 
the County. The more recent Middlesex Natural Heritage System Study (UTRCA 2014) expands the 
definition of significant features to include other natural vegetation communities, such as meadow and 
thicket. The Natural System mapped on Schedule C of the MCOP is not a land use designation and does 
not preclude development if no negative impact on the feature or its functions will result, however the 
MCOP notes that there are generally significant physical constraints to development within the Natural 
System which should be investigated prior to development. Middlesex County also has a Woodland 
Conservation By-law (#5738), however the regulations within the by-law do not apply to projects 
undertaken by the municipality. 

Schedules A and C of the MCOP delineate land use, natural resources and natural heritage features 
within the County. The following are present in the Study Area: 

• Natural Resources – Flood Regulated Watercourse and Associated Floodplain 
• Natural Heritage Features – Watercourse (North Thames River), Significant Woodlands, Aggregate 

Resource Area 

2.3.2 Municipality of Thames Centre Official Plan 

The Municipality of Thames Centre Official Plan (TCOP; 2016) includes policies for the maintenance of 
existing natural areas. Three natural heritage feature designations are applied in the Plan: Natural Area, 
Protection Area or Environmental Area. Fish habitat and habitat of endangered or threatened species are 
designated Natural Areas, where development or site alteration is generally prohibited. Features such as 
significant woodlands, valleylands or wildlife habitat are designated Protection Areas, where development 
and site alteration may be permitted if environmental studies demonstrate no negative impacts on the 
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features or their ecological functions will result. Natural hazard lands, such as the floodplain, are 
designated Environmental Area, where development and site alteration may be permitted but where a 
conservation authority permit may also be required. 

The Thames Centre Official Plan Schedule ‘A’ Land Use Plan identifies the Study Area as being within 
Protection Area (Significant Woodland) and Environmental Area (floodplain). Natural Area protections 
would also apply to fish habitat (Thames River) and any habitat of endangered or threatened species 
identified in the Study Area. 

The Thames River, a Canadian Heritage River, is one of the municipality’s most significant natural 
features, consequently policies prohibiting tree removal along the river are also incorporated into the 
TCOP. Tree removal along the Thames River may be permitted in some cases, such as when addressed 
in an EA and if suitable mitigation is in place.
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3.0 NATURAL HERITAGE DATA REVIEW AND AGENCY 
CONSULTATION 

Designated features and records of rare or protected species were identified through a review of 
background documents, online databases and agency consultation. 

3.1 NATURAL HERITAGE DATA REVIEW 

Background documents and other applicable sources of information were consulted during the 
preparation of this report, including the following data sources: 

• The Ecosystems of Ontario, Part 1: Ecozones and Ecoregions (Crins et al. 2009) 
• Land Information Ontario (LIO) database (MNRF 2019a) 
• Species at Risk Public Registry. (Environment Canada, accessed July 2019) 
• Species At Risk In Ontario (SARO) List (database) (MECP 2019a, accessed October 2019) 
• Middlesex County Official Plan (MCOP; 2006) 
• Significant Natural Areas of Middlesex County (McIlwraith et al. 1982) 
• Middlesex Natural Heritage Study (MNHS; UTRCA 2003) 
• Middlesex Natural Heritage System Study (MNHSS; UTRCA 2014) 
• Thames Centre Official Plan (TCOP; 2016) 
• Ortho-rectified satellite imagery (Middlesex County 2019) 
• The Physiography of Southern Ontario (Chapman and Putnam 2007) 

Data was compiled in a GIS database to support mapping and data query requirements of the natural 
heritage assessment. 

For the potential occurrence of species at risk or provincially rare species, the following sources were 
consulted for recent (1990-present) records in the vicinity of the Study Area: 

• Natural Heritage Information Centre (NHIC) Biodiversity Explorer database (MNRF 2019b) 
• Atlas of the Mammals of Ontario (Dobbyn 1994) 
• Ontario Reptile and Amphibian Atlas (Ontario Nature 2019) 
• Ontario Breeding Bird Atlas (Cadman et al. 2007) 
• Fisheries and Oceans Canada/Upper Thames Valley – Distribution of Fish and Mussel Species at 

Risk (DFO 2019) 
• Upper Thames Region Conservation Authority data 

Many of these resources do not note the exact locations of a species occurrence, with accuracy ranging 
from 1 square kilometre (km²) (NHIC) to 10 km² (wildlife atlases), to municipal boundaries or watersheds. 
As such they are used as an indicator of potential occurrence in the Study Area. 
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3.1.1 Species at Risk 

For the purpose of this assessment, SAR are species classified as threatened (THR) or endangered 
(END) by COSSARO or aquatic species classified as THR or END on SARA Schedule 1. The ESA 
prohibits harm or harassment to threatened or endangered species, and damage or disturbance to their 
habitat. The ESA applies on all private and Crown owned lands in Ontario. Habitat protection under the 
ESA typically includes all habitats that directly or indirectly support SAR. SARA protects aquatic species 
on private and Crown owned lands in Ontario and Canada. 

SAR occurrences were obtained from the NHIC (MNRF 2019a) and other online databases (Section 3.1). 

3.1.2 Species of Conservation Concern 

Species of Conservation Concern (SOCC) may be designated at the global, national, provincial or local 
level. For this report, SOCC includes species that are provincially rare (with a Provincial S-rank of S1 to 
S3), listed as Special Concern (SC) on the SARO list, or terrestrial species listed on Schedule 1 of SARA 
but not included on the SARO list.  

Provincial ranks (S-ranks) are used by the NHIC to set protection priorities for rare species and vegetation 
communities. They are based on the number of factors such as abundance, distribution, population 
trends and threats in Ontario and are not legal designations. By comparing the global and provincial 
ranks, the status, rarity, and the urgency of conservation needs can be determined. Species with 
provincial ranks of S1 to S3, and those tracked by the MNRF, are considered SOCC. Provincial S-ranks 
are defined as follows: 

S1: Critically imperiled; usually fewer than 5 occurrences 
S2: Imperiled; usually fewer than 20 occurrences 
S3: Vulnerable; usually fewer than 100 occurrences 
S4: Apparently secure; uncommon but not rare, usually more than 100 occurrences 
S5: Secure, common, widespread and abundant 
S-rank followed by a “?” indicates the rank is still uncertain 
 

3.2 AGENCY CONSULTATION 

In addition to the background data described above, information requests were sent to the UTRCA on 
June 10, 2019 and to MNRF on October 15, 2019 for the following information: 

• Natural Heritage Features  
• Natural Hazards Features  
• Drinking Water Source Protection Area Features  
• Hydrology Data – HEC-RAS, Flow Files  
• Fish/Mussel data  
• Benthic Sampling Records  
• Terrestrial SAR data  
• Aquatic SAR data  
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• UTRCA Owned Lands data 
• Watercourse thermal regime and flow regime 
• Special habitat features (e.g. groundwater upwelling, spawning areas) 
• In-water construction timing window 
• MNRF fisheries management objectives, if applicable 

UTRCA provided data for natural heritage features, natural hazard features, drinking water source 
protection areas, and property limits of UTRCA owned lands on June 18, 2019, and MNRF provided a 
response email noting natural heritage features and SOCC on October 16, 2019. The MNRF email 
appears in Appendix C. 

Stantec also attended a meeting with the UTRCA on August 6, 2019 to review project intent, timelines, 
preliminary alternatives under consideration and staging of the structural improvements and the impact to 
the trail connection. 

3.3 RESULTS OF RECORDS REVIEW AND AGENCY CONSULTATION 

3.3.1 Physiography, Geology and Soils 

The Thames River Valley is a spillway between till moraines (Chapman and Putnam 1984). Bedrock 
geology is limestone, dolostone and shale (Ontario Geological Survey 1991). Valley soils are 
undifferentiated mineral soils which are well-drained with intermediate water storage capacity 
(Government of Canada 1998). 

The Study Area is located in the Niagara section of the Deciduous Forest Region (Rowe 1972), also 
known as the Carolinian Forest.  Forests in this region are dominated by broadleaved trees including 
sugar maple, American beech, basswood, red maple, red oak, white oak, and bur oak.  Species such as 
black cherry, black walnut, common hackberry, sycamore, swamp white oak, and shagbark hickory are 
also occasionally present.  Coniferous trees such as hemlock, white pine, tamarack and eastern white 
cedar may be found in isolated patches where soil conditions are favorable.  

3.3.2 Designated Natural Heritage Features 

Natural heritage features identified in the Middlesex Natural Heritage System Study (MNHSS; UTRCA 
2014), MCOP (2006), TCOP (2016) and Significant Natural Areas of Middlesex County (McIlwraith et al. 
1982) are: 

• Thames River  
• Significant Woodland (significant vegetation patch) 
• Significant Valleyland 

The “Thorndale River Valley”, which is part of the Significant Woodland and Significant Valleyland noted 
above, was also described as a Significant Natural Area by McIlrwaith et al. (1982) based on fieldwork 
completed in July, 1977. In this report Black Walnut is noted as a rare species for the county.  
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3.3.3 Terrestrial SAR and SOCC 

A review of the background databases identified 11 SAR and 14 SOCC with records that overlap with the 
Study Area (Table 1). 

Table 1: NHIC Review of Terrestrial SAR and SOCC in the Study Area 

Common Name Latin Name Provincial  
S-rank 

SARO 
Status 

SARA 
Schedule 1 

SAR 
Butternut Juglans cinerea S3? END END 

Queensnake Regina septemvittata S2 END END 

Eastern Spiny Softshell1 Apalone spinifera S3 END END 

Bank Swallow Riparia riparia S4B THR THR 

Barn Swallow Hirundo rustica S4B THR THR 

Bobolink Dolichonyx oryzivorus S4B THR THR 

Eastern Meadowlark Sturnella magna S4B THR THR 

Eastern Small-footed Myotis Myotis leibii S2S3 END - 

Little Brown Myotis Myotis lucifugus S4 END END 

Northern Myotis Myotis septentrionalis S3? END END 

Tri-coloured Bat Perimyotis subflavus S3? END END 

SOCC 
Lizard's-tail Saururus cernuus S3 - - 

Hairy-fruited Sedge Carex trichocarpa S3 - - 

Narrow-leaved Wild Leek Allium tricoccum S1? - - 

Prairie Milkweed Asclepias sullivantii S2S3 - - 

Striped Cream Violet Viola striata S3 - - 

Spring Blue-eyed Mary Collinsia verna SX EXP EXP 

Monarch Danaus plexippus S4B, S2N SC SC 

Eastern Milksnake Lampropeltis triangulum S3 NAR SC 

Snapping Turtle Chelydra serpentina S3 SC SC 

Bald Eagle Haliaeetus leucocephalus S4B, S2N SC NAR 

Eastern Wood-pewee Contopus virens S4B SC SC 

Great Egret Ardea alba S2B - - 

Red-headed Woodpecker Melanerpes erythrocephalus S4B SC THR 

Wood Thrush Hylocichla mustelina S4B SC THR 

1- Critical habitat for Eastern Spiny Softshell is present within a 10 km square overlapping the Study Area. 
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3.3.4 Aquatic SAR and SOCC 

A review of the background databases identified five aquatic SAR, seven SOCC (Table 2) and an 
additional 26 fish and mussel species that were not at risk (NAR) with records that overlap with the Study 
Area (Table B-3, Appendix B). Background aquatic habitat and fish community data are shown on 
Figure 2, Appendix A. MNRF indicated in correspondence that the North Thames River has a thermal 
regime designated as warmwater. A restricted in-water work timing window based on fish species present 
falls between March 15 and July 15. The relocation timing window based on mussel species and habitat 
present restricts handling of mussels to a period when water temperatures are above 16°C, which 
typically occurs between June 15 and September 30. 

Table 2: Aquatic SAR and SOCC recorded in the Study Area 

Common Name Scientific Name Provincial S-
rank 

SARO Status SARA 
Schedule 1 

Source 

SAR 
Black Redhorse Moxostoma 

duquesnei 
S2 THR THR DFO, 2019 

Eastern Sand 
Darter 

Ammocrypta 
pellucida 

S2 END THR DFO, 2019 

Rayed Bean Villosa fabale S1 END END NHIC, 2019 

Silver Shiner Notropis photogenis S2/S3 THR THR DFO, 2019 

Wavy-rayed 
Lampmussel 

Lampsilis fasciola S1 THR SC NHIC, 2019 

SOCC 
Elktoe Alasmidonta 

marginata 
S3 NAR NAR MNRF, 2019 

Greater Redhorse Moxostoma 
valenciennesi 

S3 NAR NAR MNRF, 2019 

Greenside Darter Etheostoma 
blennioides 

S4 NAR SC LIO, 2019 

Mucket Actinonaias 
ligamentina 

S3 NAR NAR MNRF, 2019 

Northern Sunfish Lepomis peltastes S3 SC SC DFO, 2019 

Purple Wartyback Cyclonaias 
tuberculata 

S3 NAR NAR MNRF, 2019 

Rainbow Villosa iris S2/S3 SC SC DFO, 2019 
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4.0 FIELD INVESTIGATIONS 

Background information was supplemented with field investigations undertaken by Stantec ecologists in 
2019 to document existing conditions within the Study Area. Field investigations were conducted on five 
dates in 2019 and included surveys for vegetation and wetlands, wildlife and wildlife habitat, and to 
provide a general assessment of significance (Table 3). An aquatic habitat assessment was also 
completed for the North Thames River in the Study Area. 

Surveys were completed from the road right-of-way and on private property (UTRCA) when permission 
was granted. Other private property was assessed from the edge of the property boundaries. 

Table 3: Summary of Field Investigations 

Type of Field Work Date of Field Work Surveyors 
ELC, general wildlife habitat 
assessment, bat habitat 
assessment and snake emergence 
survey 

April 17, 2019 B. Miller 

Spring botanical May 17, 2019 B. Miller 

Summer botanical, bird nest survey June 21, 2019 B. Miller 

Snake habitat survey (within bridge 
deck) 

August 20, 2019 M. Cameron 

Fish and mussel habitat 
assessment 

August 22, 2019 J. Keene  

 

4.1 VEGETATION SURVEYS 

Vegetation community assessments were conducted using the protocols outlined in the Ecological Land 
Classification (ELC) System for Southern Ontario (Lee et al. 1998), 2008 ELC code updates were used to 
classify vegetation communities that were not listed in the 1998 manual. Vegetation assessments 
included a general description of the community, lists of the dominant species in the canopy, sub-canopy, 
shrub and ground layers, a tree size class summary and a detailed plant species list. 

Vegetation communities and botanical species observed were reviewed to determine whether any of the 
communities were rare in the province, contained any provincially significant plant species, or had the 
potential to provide significant habitat for wildlife. The nomenclature and provincial status of all plant 
species was based on a vascular plant species list provided by the Natural Heritage Information Centre 
(MNRF 2019b). Identification of potentially sensitive native plant species was based on their assigned 
coefficient of conservatism (CC) value, as determined by Oldham et al. (1995). This CC value, ranging 
from 0 (low) to 10 (high), is based on a species’ tolerance of disturbance and fidelity to a specific natural 
habitat. Species with a CC value of 9 or 10 generally exhibit a high degree of fidelity to a narrow range of 
habitat parameters. 
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4.1.1 Vegetation Communities 

Fifteen vegetation community types were identified in the Study Area, including 11 natural or naturalized 
types, one plantation type and three cultural types based on by ELC for Southern Ontario (Lee et al., 
1998) and the updated 2008 ELC Catalogue. Narrow marsh communities were present along the North 
Thames River, woodland communities covered most of the valley and slopes, and meadow or cultural 
communities were common on the plateau above the river valley. One provincially rare vegetation 
community (Fresh-Moist Black Walnut Lowland Deciduous Forest, FODM7-4, S2S3) is present south of 
the bridge on the west side of the North Thames River. This floodplain woodland is dominated by the 
regionally-rare tree Black Walnut, however much of the ground layer is comprised of non-native or 
invasive species common to southern Ontario. 

Table 4 includes a list of all vegetation communities encountered during this study.  Vegetation 
communities are mapped on Figure 3, Appendix A. 

Table 4: Vegetation communities in the Thorndale Bridge Study Area 

Type Code Description Dominant Species 
Cultural CVI_1 Transportation (Roads) None 

Cultural CVR_4 Rural Property Various.  Lawns. Planted trees. 

Cultural  CVC_1 Business Sector None 

Meadow MEGM3 Dry – Fresh Graminoid Meadow Kentucky bluegrass, smooth brome > common 
milkweed, smooth bedstraw, tall fescue, bird’s-foot-
trefoil,    
Invasive European swallow-wort (dog-strangling vine) 
is present next to road. 

Meadow MEFM1 Dry - Fresh Forb Meadow Invasive European swallow-wort (dog-strangling vine) 
is abundant. 
Young black walnut, sugar maple and Manitoba 
maple. Riverbank grape, tall goldenrod. 

Meadow MEMM3/TA
GM1a 

Dry - Fresh Mixed Meadow Kentucky bluegrass, smooth brome, tall goldenrod, 
common teasel with plantation of young white spruce, 
many dead or dying. 

Thicket THDM2-
6/THDM2-
11 

Dry - Fresh Deciduous Shrub 
Thicket 

Common buckthorn > hawthorn.  Occasional young 
Scots pine. Orchard grass, smooth brome, smooth 
bedstraw, tall goldenrod, spiked sedge. 

Forest FODM4 Dry - Fresh Upland Deciduous 
Forest 

Mature basswood, common hackberry, ash, red oak > 
bur oak. Choke cherry, false Solomon’s seal, May-
apple, Orange Daylily. 

Forest FODM4-3 Dry - Fresh Hackberry 
Deciduous Forest 

Steep disturbed slope dominated by common 
hackberry.  Common buckthorn, European swallow-
wort, common burdock, Dame’s rocket, garlic 
mustard. 
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Type Code Description Dominant Species 
Forest FODM7-4 Fresh - Moist Black Walnut 

Lowland Deciduous Forest 
Black walnut dominated floodplain woods.  Dame’s 
rocket, purple jewelweed, great ragweed, giant 
goldenrod, reed canary grass, garlic mustard. 
* This community is a provincially rare plant 
community based on NHIC rankings.  The provincial 
rank of this community is S2S3. 

Hedgerow FODM11 Naturalized Deciduous 
Hedgerow 

Roadside exotic willows on slope.  Likely planted. 

Plantation TAGM1b Coniferous Plantation Young eastern white cedar, eastern white pine, white 
spruce and Scots pine.  Occasional Freeman’s maple. 

Wetland SWDO3 Organic Deciduous Swamp Seepage area. Skunk cabbage, swamp aster, true 
forget-me-not, water horsetail, fowl mannagrass. 

Wetland MAMM1-3 Reed-canary Grass Graminoid 
Mineral Meadow Marsh 

Floodplain marshes dominated by dense reed canary 
grass.  Occasional to abundant purple jewelweed. 

Aquatic SA Shallow Water North Thames River waterway 
 

4.1.2 Flora 

The following is a floristic summary for the Study Area based on spring and summer surveys. A detailed 
list with all scientific plant names and species statuses is provided in Appendix B. 

• A total of 139 species of vascular plants were recorded.  This total includes taxa identified to species, 
subspecies (ssp.) and variation (var.) levels. 

• 83 of the 139 recorded species are native to Ontario, while 56 are exotic species not native to 
Ontario. 

• 75 native species have a provincial rank of S5, indicating they are common with a secure population 
in Ontario.  

• Six native species have a provincial rank of S4, indicating they are uncommon to common, but not 
rare in the province and populations are apparently secure. 

• Two provincially rare native species (Butternut and Hairy-fruited Sedge) with a provincial rank of S2? 
and S3, respectively, were observed in the Study Area south east of Thorndale Bridge.  The Butternut 
(a single tree) was observed at the far west end of the Study Area south of Thorndale Road.  The 
Hairy-fruited Sedge was observed in the floodplain woods next to the North Thames River. 

• One potential regionally rare species was observed in the Black Walnut floodplain forest. Black 
Walnut was noted to be a rare species in Middlesex County in the Significant Natural Areas of 
Middlesex County (McIlwraith et al. 1982), however in the MCNHSS (UTRCA 2014) the species 
status is listed as unknown. 

• One SAR plant (the above-mentioned Butternut) was observed in the Study Area.  It is located along 
a hiking trail on an upland slope forest at the west end of the Study Area. 

• Three sensitive native plant species with a high coefficient of conservatism value of 8 (Common 
Hackberry, Canada Garlic and Hairy-fruited Sedge) were observed in the Study Area. Common 
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Hackberry was observed throughout the Study Area, but is most abundant south east of the bridge. 
Canada Garlic and Hairy-fruited Sedge were observed south west of the bridge in the floodplain 
woods. 

4.2 WILDLIFE AND WILDLIFE HABITAT 

4.2.1 Migratory Bird Nesting Survey 

Searches for nests of migratory birds protected under the MBCA, such as Cliff Swallows, or SAR birds 
protected by the ESA, such as Barn Swallows, on the bridge structure were conducted during habitat 
assessments. Species, activity and condition were documented for all nests observed. 

On the south side of the bridge, 15 old Cliff Swallow nests were observed in April 2019, and two active 
nests in June 2019. On the north side of the bridge, five active Cliff Swallow nests were observed in June 
2019. No nests of Barn Swallow or other migratory bird species were observed during field investigations. 
Locations of Cliff Swallow nests are shown on Figure 4, Appendix A. 

4.2.2 Bat and Bat Habitat Surveys 

Treed communities within the Study Area were assessed for their suitability to support bat maternity roost 
habitat as per Species at Risk Bats within Treed Habitats Little Brown Myotis, Northern Myotis & Tri-
Colored Bat (MNRF 2017) and Survey Methodology for the Use of Buildings and Isolated Trees by 
Species at Risk (SAR) Bats (MNR 2014). Each tree with a diameter at breast height (DBH) larger than 
10 centimetres (cm) was assessed, with details recorded for:  

• Species 
• DBH 
• Height  
• Presence of loose/peeling bark 
• Cavity height (if present)  
• Decay class 
• Presence of other snags in proximity 
• Open canopy 

Suitable bat maternity roost trees were observed in ecosites FOD (four trees) and FODM4-3 (one tree) on 
the east side of the bridge, as well as in the naturalized hedgerows north (one tree) and south (one tree) 
of the road on the west side of the bridge. Per MNRF guidance (2017), there is no minimum threshold for 
number of maternity roost trees per hectare for an ELC ecosite to be considered suitable maternity roost 
habitat for SAR bats. All suitable bat maternity roost trees are shown on Figure 4, Appendix A. 

4.2.3 Wildlife Observations 

Wildlife (birds, reptiles, mammals, amphibians and insects) were noted incidentally during all site 
investigations. When areas where wildlife are likely to concentrate (i.e., along the riverbank, in woodlands 
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or thickets) were encountered, particular attention was paid to document wildlife use, as appropriate. 
Species, number, notes on habitat and behavior were recorded. 

An Eastern Meadowlark (THR) was observed in the meadow (ecosite MEGM3) south of the road in the 
eastern end of the Study Area on June 21, 2019. A second observation of Eastern Meadowlark (dead on 
road) adjacent to this meadow was made on July 10, 2019, by a Stantec archaeologist. The Eastern 
Meadowlark typically occurs in meadows, hayfields and pastures, however, it will utilize a wider range of 
habitat than most grassland species, including mown lawn (e.g. golf course, parks), wooded city ravines, 
young conifer plantations and orchards (Peck and James 1987).  These records of a SAR bird in or 
adjacent to suitable habitat and within the typical nesting period for the species suggest the meadow 
provides breeding habitat for this SAR. The locations of the Eastern Meadowlark observations are 
provided on Figure 4, Appendix A. 

Two Eastern Gartersnakes were observed in the rip rap embankments north and south of the road west 
of Thorndale Bridge, as shown on Figure 4, Appendix A. Both snakes were observed in April, 
suggesting that the snakes may be using these embankments for overwintering. The locations of the 
Eastern Gartersnake observations are provided on Figure 4, Appendix A. 

A groundhog was observed at the entrance to a burrow in the bridge embankment on the east bank of the 
river, where the concrete slabs have crumbled away exposing bare earth. The location of this burrow, and 
a second unidentified burrow, is shown on Figure 4, Appendix A. 

4.2.4 Wildlife Habitat Assessment 

General wildlife habitat assessments were completed at the Study Area.  These assessments focused on 
the identification of wildlife habitat features, specifically Significant Wildlife Habitat (SWH) features as 
outlined in the MNRF’s Criteria Schedules for Ecoregion 6E (MNRF 2015). When encountered, these 
features were identified, recorded and assessed for significance. All wildlife species were observed by 
sight, sound and/or through distinctive signs (e.g. tracks, scat). 

Wildlife habitat suitability assessments were also completed for SARA and ESA protected species that 
may occur in the area, including species identified in the NHIC database and Ontario wildlife atlases 
during the literature review process. 

4.3 AQUATIC HABITAT ASSESSMENT 

A fish habitat assessment was conducted on August 22, 2019. The Study Area for the habitat 
assessment was 40m upstream and 40m downstream of the existing Thorndale Bridge. 

Substrates within the Study Area were generally dominated by gravel and cobble with silt, sand and 
boulder present in lower proportion. Sand substrates were in higher proportion on the east side of the 
river. In-stream cover was provided by deep pools, cobble, boulder and aquatic macrophytes.  Riparian 
vegetation within 5 m of the banks of the river included bull rushes, cut grass, reed canary grass, Joe Pye 
weed, giant ragweed, willow and jewelweed. Riffle and run morphologies dominated the area in the 
vicinity of Thorndale Bridge. 
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The section of the North Thames River that was assessed provides foraging, rearing, spawning and 
overwintering habitat for a number of unionid mussels and warmwater fish species. It is also categorized 
as critical habitat for Endangered Rayed Bean mussels (DFO 2019) and represents one of only two 
known areas of reproducing populations of this species in Canada. 

During the habitat assessment shell evidence for the following mussel species was found within the Study 
Area: 

• Rayed Bean (Villosa fabale) – recent shells 
• Wavy-rayed Lampmussel (Lampsilis fasciola) – shells and live specimens 
• Rainbow (Villosa iris) 
• Fluted Shell (Lasmigona costata) 
• Plain Pocketbook (Lampsilis cardium) 
• Spike (Elliptio dilatata) 
• Creeper (Strophitus udulatus) 
• Elktoe (Alasmidonta marginata) 
• Purple Wartyback (Cyclonaias tuberculata) 
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5.0 ASSESSMENT OF SIGNIFICANCE 

5.1 SIGNIFICANT WOODLANDS 

A significant woodland is present within the Study Area which is comprised of all contiguous woodland 
communities within the North Thames River valley in the municipality of Thames Centre. This feature was 
first designated as a Significant Natural Area (Thorndale River Valley) in the Significant Natural Areas of 
Middlesex County (McIlwraith et al. 1982) and was subsequently included in more natural heritage 
studies for the county (UTRCA 2003, UTRCA 2014). 

5.2 SIGNIFICANT VALLEYLANDS 

The North Thames River valley is a Significant Valleyland, per the MNHSS (UTRCA 2014).  

5.3 SIGNIFICANT WETLANDS 

There are no mapped significant wetlands in the Study Area. Unevaluated wetlands are present in the 
Study Area:  

• An organic deciduous swamp community (SWDO3) is located within the Study Area, approximately 
100 m north of the bridge, in an area of seepage along the valley wall.  

• The east and west banks of the North Thames River in the ROW and larger Study Area consist of a 
band of reed-canary grass meadow marsh (MAMM1-3). 

5.4 SIGNIFICANT WILDLIFE HABITAT 

Wildlife habitat includes habitat for species listed as Special Concern under the ESA or ranked 
provincially rare (S1-S3) and the four categories of Significant Wildlife Habitat. The Significant Wildlife 
Habitat Criteria Schedules for Ecoregion 6E (MNRF 2015) provide descriptions of wildlife habitats and 
guidance on criteria for determining the presence of candidate and confirmed wildlife habitats. Targeted 
wildlife surveys are typically required to confirm habitat use and significance. 

This section discusses these categories of significant wildlife habitat relative to the Study Area. A full 
description of the evaluation of specific types of wildlife habitat is provided in Table B-1, Appendix B. 
Significant wildlife habitat (candidate and confirmed) is also shown on Figure 4, Appendix A. 

5.4.1 Seasonal Concentration Areas 

Seasonal concentration areas are sites where large numbers of a species gather together at one time of 
the year, or where several species congregate. Only the best examples of these concentration areas are 
typically designated as SWH. Review of the NHIC & LIO databases did not identify any confirmed 
seasonal concentration areas within the Study Area. The following candidate seasonal concentration 
areas were identified in the Study Area: 
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• Bat maternity colony (candidate) 
• Reptile hibernaculum (candidate) 

5.4.2 Rare Vegetation Communities or Specialized Habitats for Wildlife 

Rare Vegetation Communities or Specialized Habitats for Wildlife are defined as separate components of 
SWH. Rare habitats are habitats with vegetation communities that are considered rare (S1-S3) in the 
province. These habitats are generally at risk and may support wildlife species that are considered 
significant. Specialized habitats are microhabitats that are critical to some wildlife species. No rare 
vegetation communities were identified in the Study Area. The following specialized habitats for wildlife 
were identified: 

• Seeps and springs (confirmed) 

5.4.3 Habitat for Species of Conservation Concern 

Habitat for SOCC includes four types of species: those that are rare, those whose populations are 
significantly declining, those that have been identified as being at risk to certain common activities, and 
those with relatively large populations in Ontario compared to the remainder of the globe. An evaluation of 
candidate habitats for species of conservation concern, including provincially designated Special Concern 
species that were identified during the background review, is provided in Table B-3, Appendix B. The 
following habitat for species of conservation concern were identified in the Study Area: 

• Hairy-fruited sedge (confirmed; see Figure 4 Appendix A) 
• Monarch (candidate) 
• Eastern Milksnake (candidate) 
• Snapping Turtle (candidate) 
• Eastern Wood-Pewee (candidate) 
• Red-headed Woodpecker (candidate) 
• Wood Thrush (candidate) 

5.4.4 Animal Movement Corridors 

Animal movement corridors are distinct passageways or defined natural features that are used by wildlife 
to move between habitats, usually in response to seasonal requirements. Movement corridors are 
identified once the following seasonal concentration areas or specialized habitats are confirmed as SWH: 
amphibian breeding habitat and deer wintering habitat. Candidate animal movement corridors are 
discussed in Table B-1, Appendix B. Riparian wetlands along the North Thames River in the Study Area 
likely provide a movement corridor for amphibians. 

5.5 AREAS OF NATURAL AND SCIENTIFIC INTEREST 

There are no ANSIs within the Study Area. 
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5.6 FISH HABITAT 

The section of the North Thames River that was assessed provides foraging, rearing, spawning and 
overwintering habitat for a number of Unionid mussels and warmwater fish species, including several 
aquatic SAR (see Section 5.7).  It is also categorized as critical habitat for Rayed Bean mussels (DFO 
2019). 

5.7 SPECIES AT RISK 

Thirteen species and/or their habitat were identified as confirmed or potentially present in the Study Area 
based on a review of background documents as well as habitat assessments and targeted surveys 
undertaken in the field: 

• Butternut (END) – confirmed in the sugar maple inclusion of the Black Walnut lowland (FODM7-4) in 
the southwest of the Study Area 

• Eastern Spiny Softshell (END) – suitable habitat is present in the North Thames River and adjacent 
uplands  

• Queensnake (END) – suitable habitat is present in the floodplain of the North Thames River 
• Little Brown Myotis, Northern Myotis, Tri-coloured Myotis (END) – suitable habitat is present in the 

woodland community (FODM4) in the northeast of the Study Area 
• Eastern Meadowlark (THR) – confirmed in grassland community (MEGM3) on the plateau in the 

southeast of the Study Area. 
• Rayed Bean (END) – confirmed in the North Thames River 
• Wavy-rayed Lampmussel (THR) – confirmed in the North Thames River 
• Black Redhorse (THR) – confirmed in the North Thames River  
• Eastern Sand Darter (END) – confirmed in the North Thames River 
• Silver Shiner (THR) – confirmed in the North Thames River 

An assessment of habitat presence and use for all 13 species is provided in Table B-2, Appendix B. 
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6.0 PROJECT DESCRIPTION 

The purpose of this project is to identify improvements to the Thorndale Bridge on County Road 
28/Thorndale Road. The existing bridge is approximately 67 years old and has been identified for 
replacement within the next 10 years. The study considers alternatives for replacement of the existing 
structure. The bridge will provide sufficient road capacity, while safely and efficiently accommodating 
active transportation. 

The preferred solution is a new bridge and temporary detour. This involves replacing the whole bridge on 
the existing alignment, while rerouting traffic around the bridge construction on a detour. The preferred 
solution includes the following improvements: 

• Replace the existing structure with a three-span (34.5 m – 46 m – 34.5 m) integral abutment bridge 
with a slab-on-steel I girder superstructure. 1700 millimetre (mm) deep steel I-girders, spaced at 
about 3.6 m, will be used to support the concrete deck. The bridge is designed for a 75-year lifespan. 

• Each of the integral abutments consist of a concrete stem supported by a single row if steel H-piles. 
The new bridge abutments will be situated about 2.0 m beyond the existing abutments to avoid 
conflict with the existing abutment footing and piles. 

• Three in-water piers (8 m length) will be removed to 300 mm below grade (stream bed) and replaced 
with two in-water piers (5.5 m length) on different footprints. The width of the new piers is 
approximately equal the width of the existing piers. 

• Below the bridge deck, the slope on the west bank will be cut to a 2:1 slope whereas the slope on the 
east bank will be filled to achieve a 2:1 slope. No grading will take place within 5 m of the river’s edge 
(estimate using a water level of 265 metres above sea level (MASL) recorded April 2019). 

• The two-lane cross section will be maintained, with the ability to accommodate active transportation. 
The recommended bridge widening along Thorndale Road accommodates two 3.75 m lanes with 
1.6 m paved shoulders at each side, and a 2.5 m raised multi-use trail on the south side. 
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7.0 IMPACT ASSESSMENT AND MITIGATION 

The potential impacts to natural features that might reasonably be expected to occur as a result of the 
proposed bridge reconstruction are identified and discussed in this section. Both direct and indirect 
impacts associated with the Project are considered and appropriate mitigation measures recommended. 
An assessment of overall net environmental impacts is also provided based on the implementation of 
appropriate mitigation, restoration and enhancement measures to improve the overall integrity of the 
natural system in the area. Where direct impacts to SAR habitat or are expected to occur, recommended 
steps to consult with relevant agencies and/or obtain authorization are discussed. 

7.1 IMPACTS TO NATURAL FEATURES 

7.1.1 Vegetation Removal 

The Project is located in semi-natural valley land, with some vegetation removal expected to occur in 
natural features within the existing ROW to accommodate road widening. Per the Thorndale Bridge 
Replacement Arborist Report (Stantec, 2020), a total of 117 trees will be removed by the project. The loss 
by natural vegetation community, based on proposed grading limits (Area of Impact), is provided in Table 
5 and shown on Figure 3.  Limited vegetation removal will occur on the east side of the bridge where 
work is confined to the ROW or adjacent roadside meadow (MEFM1). Broader clearing, including tree 
removal, is required on the west side of the bridge to accommodate road widening and grading of the 
road embankment, however all vegetation removal is confined to the ROW. 

Tree removal will occur in vegetation community FODM7-4, a provincially rare Black Walnut Lowland 
Deciduous Forest community located at the bottom of the road embankment south of Thorndale Rd and 
west of Thorndale Bridge. Black Walnut may be considered a rare species in Middlesex County. A total 
49 trees, including 21 Black Walnuts, will be removed in this community, all within the existing road ROW. 
Clearing and site grading will affect less than 6 % of the Black Walnut lowland forest community within the 
Study Area (less if the contiguous forest located outside of the Study Area is considered) and encroach 
less than 20 m into the community at the widest point. The impact is also considered temporary as 
opportunities exist for planting Black Walnut trees along the base and slope of the embankment. 
Consequently, no negative long-term impacts to vegetation community FODM7-4 or its ecological 
functions are anticipated as a result of the project, if appropriate mitigation is applied. 

Feature edges that correspond with the limit of work may experience indirect effects including inadvertent 
encroachment, sedimentation and erosion, and soil / root zone compaction. Indirect impacts on natural 
features will be mitigated through the implementation of standard environmental protection measures, 
which are discussed in Section 7.2, below. 
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Table 5: Anticipated Loss by Vegetation Community (in square metres) 

Category Code Total Permanent Loss 
(m2) 

Total Temporary Loss 
(m2) 

Forest /Woodland FODM4-3 36 28 

FODM7-4* 0 1,923 

Sub-total Woodland 36 1,951 
Thicket 
/Hedgerow 

THDM2-6/THDM2-11 0 1,216 

FODM11 625 4,780 

Sub-total Thicket / 
Hedgerow 625 5,996 

Meadow MEFM1 33 200 

MEGM3 11 676 

Sub-total Meadow 44 876 
Wetland MAMM1-3 93 168 

SA 203 0 

Sub-total Wetland 296 168 

Total (m2) 9,992 

Total (ha) 1.00 

* Provincially-rare vegetation community 

7.1.2 Valleylands 

The bridge replacement is designed within the ROW and along the same alignment as the existing 
bridge. No alteration to the valley morphology is proposed as part of the Project, consequently no impacts 
to the Significant Valleyland are anticipated. 

7.1.3 Wetlands 

Shoreline marsh community MAMM1-3 and the shallow aquatic environment may experience temporary 
disturbance during Project construction, due to grading and placement of a causeway to access pier 
locations. Temporary impacts to shoreline wetland communities can be addressed using Standard 
Sediment and Erosion Control measures (Section 7.2.1) by restoring these communities as soon as 
practicable following construction using methods described in Section 7.2.2. No permanent or long-term 
wetland impacts are anticipated as a result of the Project. 

7.1.4 Significant Wildlife Habitat 

Two significant wildlife habitat features (hairy-fruited sedge and seeps) were confirmed in the Study Area. 
The remaining SWH identified in the study area are candidate features, pending targeted field 
investigations to confirm use. Potential impacts to confirmed and candidate SWH noted for the Study 
Area are discussed by feature type:  
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• Seeps and Springs (confirmed) – The seepage area on the east valley wall, north of Thorndale Bridge 
is outside the proposed area of impact (~ 80 m); consequently, no direct impacts to this feature are 
anticipated. 
Hairy-fruited Sedge habitat (confirmed) – Hairy-fruited sedge was observed in the floodplain  
approximately 45 m south of Thorndale Bridge and west of the North Thames River. Direct impacts to 
the species and its habitat are not anticipated. 

• Bat maternity colony (candidate) – The Project requires removal of two suitable maternity roost trees 
in the roadside hedgerows west of Thorndale Bridge, and a total of 0.7 ha of treed communities will 
be temporarily removed. Permanent removal in hedgerow community FODM11 is 0.06 ha. Forest and 
other suitable bat maternity habitat are well-represented in the Study Area, and negligible long-term 
implications to habitat availability are anticipated as a result of the proposed removals. Site-specific 
mitigation measures are recommended to address the risk of harm to roosting bats (Section 7.2.6.3). 

• Reptile hibernaculum (candidate) – Based on observation of two Eastern Gartersnake in April within 
habitat suitable for overwintering, reptile hibernacula may be associated with the rocky embankments 
north and south of Thorndale Road on the west side of the North Thames River. Alterations to the 
embankments along Thorndale Road could result in the removal or temporary disturbance of this 
feature. Site-specific mitigation measures are recommended to address potential effects to snake 
hibernacula and risk of harm to snakes (Section 7.2.6.1). 

• Monarch (candidate) – Monarch was observed during field investigations and the species may use 
roadside meadows for egg-laying and foraging. Small areas of roadside meadow habitat may be 
temporarily disturbed during construction; however, similar habitat will be available in the ROW post 
construction. Site-specific mitigation measures to address potential impacts to Monarch or its habitat 
are provided in Section 7.2.6.2. 

• Eastern Milksnake habitat (candidate) – Eastern Milksnake may be present in candidate hibernacula 
features and in a variety of other habitats in the Study Area during the active season. As noted above, 
the Project could result in the removal or alteration of candidate hibernacula on the embankment of 
Thorndale Road if snakes are using it for that purpose. Site-specific mitigation measures are 
recommended to address potential effects to snake hibernacula and risk of harm to snakes (Section 
7.2.6.1). 

• Snapping Turtle habitat (candidate) – Suitable habitat for Snapping Turtle is present within the North 
Thames River and adjacent open communities, largely outside the proposed project footprint. Turtles 
may also use the gravel road shoulder or construction stockpiles for nesting and are vulnerable to 
vehicle mortality during construction. No long-term impacts to Snapping Turtle habitat are anticipated 
as a result of the Project. Site-specific mitigation measures to reduce potential for interaction with 
reptiles are provided in Section 7.2.6.1). 

• Eastern Wood-Pewee, Wood Thrush and Red-headed Woodpecker (candidate) – The majority of 
suitable habitat for special concern species of woodland communities is located outside the Project 
grading limits, consequently direct project impacts to habitat for Eastern Wood-Pewee, Wood Thrush 
and Red-headed Woodpecker are anticipated to be limited.  Recommendations to reduce the impacts 
of forested habitat removal on these three species will include mitigation for vegetation removal as 
described in Section 7.2.2. 

• Animal movement corridors – Amphibian and deer movement corridors are associated with the river 
valley. This function will remain after completion of bridge construction. Construction has the potential 
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to interact with amphibians and deer during migration and dispersal; however, these effects can be 
mitigated with standard measures for wildlife (Section 7.2.3). 

7.1.5 Habitat of Threatened and Endangered Species 

7.1.5.1 Butternut 

One Butternut tree was observed by Stantec on the edge of the Study Area during 2019 field 
investigations. This tree is located more than 30 m from the proposed limits of construction, which is 
beyond the extent of protected habitat for Butternut. Should construction limits be revised, a Butternut 
Health Assessment (BHA) by a certified assessor is recommended if any work (including equipment 
staging or stockpiling) will occur within 30 m of this tree.  

7.1.5.2 Eastern Spiny Softshell 

Critical habitat for Eastern Spiny Softshell, as defined by Environment Canada, is present in the Study 
Area and extends up to 50 m beyond the edge of the North Thames River (MECP 2019b) and any 
occupied wetlands. Critical nesting habitat extends 50 m from any confirmed nesting site, however no 
suitable nesting sites (sand or gravel beaches or bars) were identified in the Study Area. Consultation 
with MECP is recommended to determine the need for targeted surveys prior to construction and 
authorization requirements for work in critical habitat of Eastern Spiny Softshell.  

7.1.5.3 Queensnake 

Suitable habitat for Queensnake is present in the Study Area. Early consultation with MECP and UTRCA 
is recommended to determine: (1) if the species is present, (2) if surveys would be permitted 
(Queensnake is vulnerable to trampling as it basks under rocks), and (3) appropriate mitigation 
requirements. If Queensnake are confirmed in the Study Area, protected habitat extends 50 m from any 
confirmed hibernaculum and 30 m from the high water mark of an occupied wetland or reach of 
watercourse. Consultation with MECP is recommended to determine authorization requirements for work 
in habitat of Queensnake. 

7.1.5.4 Endangered Bats 

Seven snag trees providing suitable maternity roost habitat were identified within the Study Area, of which 
two are proposed for removal during Project construction. A total of 0.7 ha of treed communities will be 
removed, of which only 0.06 ha is permanent loss in hedgerow community FODM11. Forest and other 
suitable bat maternity habitat are well-represented in the Study Area, and negligible long-term 
implications to habitat availability are anticipated as a result of the proposed removals. Site-specific 
mitigation measures are recommended to address the risk of harm to roosting bats (Section 7.2.6.3). 
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7.1.5.5 Eastern Meadowlark 

Although targeted surveys for breeding grassland birds were not conducted, the observation of Eastern 
Meadowlark in suitable breeding habitat (meadow; MEGM3) and during the nesting period suggests that 
Eastern Meadowlark is using this community for nesting. Nesting habitat of Eastern Meadowlark is 
protected under the ESA. Meadow community MEGM3 is outside the Project disturbance limits, 
consequently no impacts to the species or its habitat are anticipated as a result of Project construction. 
Should Project limits change and if nesting habitat will be disturbed by the Project, registration and 
conducting the work according to the rules in O. Reg. 242/08 Section 23.6 is recommended to avoid 
impacts to the species or its habitat. 

7.1.5.6 Mussels: Rayed Bean and Wavy-rayed Lampmussel 

A description of impacts to aquatic habitat, including habitat for mussel SAR, is provided in Section 7.1.7. 

7.1.5.7 Fish: Silver Shiner, Eastern Sand Darter and Black Redhorse 

Although regulated habitat for Silver Shiner has not been defined in the ESA, the species has been 
afforded similar additional protections under the ESA as Redside Dace (O. Reg. 242/08 Section 23.1), 
which includes protections of habitat within the meander belt width of the watercourse plus 30 metres.  A 
description of impacts to aquatic habitat, including habitat for fish SAR, is provided in Section 7.1.7. 

7.1.6 Fish Habitat 

Potential impacts to fish habitat can include direct habitat loss or indirect impacts to habitat. Direct 
impacts may result from the placement of structures or fill below the high-water mark, including new 
bridge piers or abutments and any modifications to the river banks under the bridge. 

The preferred solution is to replace the existing structure with a three-span bridge that has been designed 
within the footprint of the existing bridge. Portions of the bridge and road will be located within the 30 m 
buffer zone surrounding the meander belt width of the North Thames River, which is protected habitat for 
Silver Shiner. The defined meander belt width for the North Thames River at this location was not 
available at the time of writing this report. If unavailable, the meander belt width should be developed in 
consultation with UTRCA or MECP. 

Construction of the new bridge will result in impacts to regulated Silver Shiner habitat. Permanently 
disturbed habitats include areas permanently covered by the new piers (two to replace three existing) and 
bridge abutments. Erosion protection may also be provided on the bank areas. Temporarily disturbed 
areas include construction access areas that will be restored to pre-construction conditions following 
construction and grading of the road embankment. Installation of the in-water piers may also require the 
construction of a causeway within the river channel. 

Impacts related to loss of habitat from the footprint may be offset by creating or enhancing habitat 
conditions elsewhere, including substrate enhancements to promote spawning habitat.  This may be 
partially achieved in the reduction from three existing piers to two piers, with restoration of habitat 
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occurring in the areas of pier removal. The area of habitat gained through the removal of these piers 
compared to that affected by new pier installation will need to be calculated at detail design. 

Indirect impacts may result from the potential for sediment transport from exposed soil surfaces, potential 
entry of construction debris (e.g. concrete slurry, dust, etc.) into the water and spills associated with 
refueling of equipment. Suspended sediments increase turbidity of the water column, which can impair 
vision and subsequent feeding by fish that are sight-hunters. Suspended sediments can also abrade gill 
membranes leading to physical stress, and impact prey organisms’ behavioral changes (i.e., avoidance, 
etc.). Heavier sediments can deposit on coarser substrates that may be used for spawning, incubation of 
juvenile fish, or food production, thereby impacting those habitat functions.  

Indirect impacts are generally reduced through the implementation of standard mitigation measures to 
protect fish and fish habitat (Section 7.2.5). 

7.2 MITIGATION 

7.2.1 Erosion and Sediment Control 

The potential indirect impacts associated with the Project are primarily from construction activities. Most 
of the potential impacts are common to various types of construction and can be controlled using 
standard mitigation measures for erosion and sediment control. The primary principles associated with 
sedimentation and erosion protection measures are to: 

• Minimize the duration of soil exposure 
• Retain existing vegetation, where feasible 
• Encourage re-vegetation 
• Divert runoff away from exposed soils 
• Keep runoff velocities low 
• Trap sediment as close to the source as possible 

To address these principles, mitigation measures recommended for implementation during construction 
are described below.  

• Reduce the access and temporary work space to the extent possible to limit destabilization of soils 
near the work area. 

• Silt fencing and/or barriers such as sediment logs (i.e., SiltSoxx™) could be used along all work 
zones where there is potential for sedimentation of watercourses or wetlands, or inadvertent 
encroachment of construction vehicles into trees or natural areas. 

• Dust could be controlled by using water instead of chemical suppressants in dust-sensitive areas 
such as the mapped natural heritage features. 

• No equipment should be permitted to enter natural areas beyond the barrier fencing. 
• All exposed soil areas should be stabilized (native seed mixes; sourced locally if possible) and 

re-vegetated, through the placement of seed and mulching or seed and an erosion control blanket, 
promptly upon completion of construction activities. 
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• Equipment should be re-fueled >30 m away from sensitive natural features (e.g. watercourses and 
wetlands) to avoid potential impacts if an accidental spill occurs. 

• In addition to any specified requirements, additional silt fence and/or silt logs should be available on 
site, prior to grading operations, to provide a contingency supply in the event of an emergency. 

• Sediment and erosion controls should be monitored regularly and properly maintained as required. 
Controls are to be removed only after the soils of the construction area have been stabilized and 
adequately protected or until cover is re-established. 

• The limits of construction adjacent to natural features to be retained will be fenced prior to 
construction and monitored during construction (along with sediment and erosion control measures) 
to make sure that the limits are maintained with respect to vehicular traffic and soil or equipment 
stockpiling. 

• The Contractor is required to restore disturbance to any natural features affected by construction to 
pre-construction conditions. 

7.2.2 Vegetation Management 

All proposed work will occur within the existing ROW or portions of roadside meadow. The removal of 
common herbaceous species is not expected to require mitigation. Mitigation measures for tree and shrub 
communities, including the Black Walnut Lowland Deciduous Forest, are: 

• Clearly mark the limits of vegetation removal along sensitive features (rare vegetation community 
(FODM7-4) and wetland community (MAMM1-3)) to ensure no disturbance extends beyond the limits. 
A pre-clearing survey is recommended to avoid removal of regionally-rare Black Walnut to the extent 
possible. Barrier fencing used to delimit sensitive features may be coincident with silt fencing used to 
control erosion and sediment transport at the site. 

• Preserve and stockpile existing native topsoil and seed banks from the riparian areas of the North 
Thames River for reuse in restoration. Seed banks should not be used from areas where invasive 
species are present. 

• Supplement seed banks with native seed mixes to improve native species diversity. Seed mixes and 
other planting lists shall be designed to include only native species adapted to the site conditions, 
including soil type, moisture and sun exposure. Where possible, seed mixes and other plant material 
shall be sourced from within the Carolinian Zone (Deciduous Forest Region). 

• Seed mixes shall include fast-growing, short-lived perennial cover crop to stabilize soil and reduce 
competition from weedy exotics. Native cover crops are preferred. A light (2 cm) layer of mulch (e.g. 
shredded bark) is recommended above the waterline to retain soil moisture and improve germination 
rates; however, the layer shall be sparse enough to retain approximately 20 to 40 % visible soil. An 
erosion mat may also be used to stabilize final grades where necessary and shall be applied post 
seeding and mulch application. Manufacturer specifications shall indicate the erosion mat is non-
woven, made of biodegradable material, wildlife-friendly to avoid entanglement by snakes, and 
designed to allow sufficient light penetration for seed germination. 

• Seeded areas shall receive water either through precipitation or irrigation after every seven 
successive days without rainfall for the first two months after planting. 
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• A clean equipment protocol will be used for machinery entering riparian areas to prevent the spread 
of invasive species into the feature.  

• Develop a monitoring and adaptive management plan to control vegetation establishment. 
• Refer to the tree protection and management plan for specific guidance on tree protection measures. 

7.2.3 Avoidance of Wildlife 

The following mitigation measures are recommended to avoid impacts to wildlife during Project 
construction.  

• A visual search of the work area will be conducted by construction contractors before work 
commences each day, particularly for the period when most wildlife is active (generally April 1 to 
October 31). Visual inspections will locate and avoid snakes, turtles and other ground dwelling wildlife 
such as small mammals. Visual searches will include inspection of machinery and equipment left in 
the work area overnight prior to starting equipment.  

• If wildlife is encountered, work at that location will stop, and the animal(s) will be permitted reasonable 
time to leave the work area on their own.  

• Any observations of species at risk or species of conservation concern should be reported to MECP 
and MNRF within 48 hours. Species at risk should not be handled, harassed, or moved in any way, 
unless they are in immediate danger. 

7.2.4 Protection of Migratory Bird Nests 

The MBCA provides legal protection of migratory birds and their nests in Canada. Construction timing 
must consider restrictions imposed by the MBCA. To avoid damaging or disturbing bird nests and 
contravening the MBCA, the timing of any vegetation clearing should occur outside of the primary nesting 
period (i.e., the period when the percent of total nesting species is greater than 10% based on 
Environment Canada’s Nesting Calendars and the period for which due diligence mitigation measures are 
generally recommended).  

The primary nesting period (PNP) identified for the Study Area is April 9 – August 16, although nesting 
also infrequently occurs outside of this period (Environment Canada 2014). Vegetation removal during 
this core nesting period is not recommended; however, if required, a nest survey may be carried out by a 
qualified person in simple habitats such as an urban park, a vacant lot with few possible nest sites, a 
previously cleared area, or a structure (Government of Canada 2019). If a migratory bird nest is located 
within the work area at any time, a no-disturbance buffer will be delineated. This buffer will be maintained 
for the entire duration of the nest activity, which will be determined using periodic checks by the avian 
biologist. The radius of the buffer generally varies from 5 m – 60 m depending on the sensitivity of the 
nesting species. The Project will not resume within the nest buffer until the nest is confirmed to be no 
longer active. 
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7.2.5 Mitigation for Fish Habitat 

In general, potential impacts to aquatic habitat can be mitigated through site control measures, such as 
previously mentioned sediment and erosion controls, and other measures to prevent the entry of 
substances and debris into the water.  If in-water work or access is required, construction timing windows 
can be employed to reduce the risk of impacts occurring during sensitive life periods such as spawning 
and emergence of young fish.  For works in the North Thames River, no in-water work or access should 
take place from March 15 to July 15.  Harm to fish can be reduced through isolation of work areas using 
coffer dams or other work area isolation techniques, removal of fish and mussels from the isolated area 
and performing works in the dry work area to reduce resuspension of sediments during construction. 

7.2.6 Site-specific Mitigation 

7.2.6.1 Mitigation Recommendations for Reptiles 

Because general mitigation measures may not provide sufficient protection, avoidance of sensitive wildlife 
periods and temporary wildlife exclusion are recommended for reptiles and amphibians. If habitat for 
Eastern Spiny Softshell or Queensnake is confirmed in the Study Area and a 17(c) permit under the ESA 
is required, mitigation will be determined by requirements for overall benefit. The peak active season for 
reptiles and amphibians, from approximately April 1 to October 31, cannot be avoided during 
construction. Installation of exclusion fencing (e.g. silt fence) to define Work Zones and restrict the 
movement of reptiles and amphibians into the working area is recommended to occur before May 15 or 
after September 15 (i.e., outside of key breeding period). If construction must be initiated during the turtle 
nesting or snake gestation season (approximately June 1 to September 1), a qualified biologist will 
visually inspect the site for evidence of nesting or individual reptiles and direct installation of construction 
barrier fencing to avoid nests. If it is not possible to isolate a nest from construction, work will be delayed 
until it is determined that the nest no longer includes viable eggs (hatchlings have emerged, or eggs were 
predated). 

Potential snake hibernation sites (rock embankment of Thorndale Road west of Thorndale Bridge) will not 
be disturbed during the hibernation period (November 1 to March 31). Alternatively, pre-construction 
species use surveys could be conducted to determine if hibernacula are present or absent. If they are not 
confirmed, no further mitigation would be required. If removal of above-ground habitat features (rock 
slabs or piles, brush) is needed, these features will be retained outside the active work zone during 
construction and returned post-construction to the same or a nearby location. 

Species listed as endangered or threatened on the SARO List or SARA Schedule 1 that are present in 
the Study Area must be protected from harm and harassment. Therefore, in addition to the mitigation 
described above, the following measures are recommended to reduce the likelihood of interactions with 
SAR/SOCC reptiles and amphibians: 

• A thorough visual search will occur before work commences each day by construction contractors to 
avoid interaction with reptiles and amphibians. Visual searches will include inspection of machinery 
and equipment, prior to starting equipment, particularly during the peak activity. 
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• Inform on-site personnel of the potential presence of the SAR identified in the Study Area, obligations 
under the ESA (2007) and SARA, and recommended actions in the event of an encounter. 
Factsheets will be provided to all construction staff to assist with identification of Queensnake, 
Eastern Milksnake, and Eastern Spiny Softshell. 

• Any SAR individual that is incidentally encountered in the Study Area must be allowed to leave of 
its own accord. Activities outside of the travelled road but within 20 m should cease until the individual 
disperses. Construction machinery/equipment outside of the travelled road must maintain a minimum 
operating distance of 20 m from the individual until it disperses from the project area of its own 
accord. 

• Should on-site personnel be unable to allow an incidentally encountered SAR individual to disperse 
from the active construction area under its own ability, MECP (SAROntario@ontario.ca) must be 
contacted immediately for additional guidance. 

• If an injured or deceased SAR is found, the specimen must be placed in a non-airtight container that 
is maintained at an appropriate temperature and MECP (SAROntario@ontario.ca) and a licensed 
wildlife rehabilitation centre must be contacted immediately for additional guidance. 

• Areas cleared of vegetation must be re-established as soon as possible and prior to the next active 
season. 

• The use of mesh or netting-type soil stabilization blankets must not be used for erosion-control 
measures to reduce the likelihood of snake entanglement. 

7.2.6.2 Monarch 

If vegetation clearing will proceed when Monarch larvae may be present (April 1 to September 30), 
milkweed plants must be inspected for Monarch larvae prior to their removal. If larvae are present, they 
may be moved to a location that is suitable and safe under the direction of a qualified professional. 
Monarch caterpillars may be moved to other milkweed plants; for other larval stages (i.e., eggs and 
chrysalis), entire milkweed plants should be transplanted. 

Nectar producing plants will be included in the restoration seed mix(es) to provide habitat for Monarch. 

7.2.6.3 Bats 

Suitable maternity roost trees and habitat for SAR bats were identified in the Study Area. Removal of 
suitable bat maternity roost trees should occur outside the period when bats use trees for maternity roosts 
(i.e., May 1 to September 31) to reduce the likelihood of harm to bats. 

7.2.6.4 SAR Mussels 

Prior to in-water works associated with the Thorndale Bridge reconstruction, all mussels will need to be 
relocated from the prescribed search area likely to be affected by those activities.  These include 
borehole test drilling locations and access routes, temporary causeways that may be needed to access 
boreholes, new bridge pier locations and to remove existing bridge pier locations and any areas where 
material, equipment or personnel may impact in-water areas of the North Thames River. 

mailto:SAROntario@ontario.ca
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The relocation timing window based on mussel species and habitat present restricts handling of mussels 
to a period when water temperatures are above 16°C, which typically occurs between June 15 and 
September 30. 

7.2.6.5 Fish SAR, including Silver Shiner 

Mitigation measures to avoid harm to Silver Shiner and other fish SAR include:  

• Maintaining the flow of the North Thames River without interruption during construction. 
• Stabilize exposed soil, earth or substrates to prevent sediment or deleterious substances from 

entering the stream or watercourse within 5 days after the soil, earth or substrate becomes exposed. 
• Any equipment, stockpiled material or construction material shall be stored outside the habitat of 

Silver Shiner and in a manner that prevents sediment or deleterious substances from entering the 
habitat of Silver Shiner 

• A double row of sediment control fencing consisting of a non-woven material with staked straw bales 
shall be installed and maintained to prevent sediment from entering any part of the habitat of Silver 
Shiner. 

• Any sediment-laden water that is proposed for discharge shall be filtered to remove the sediment 
before it enters any part of the habitat of silver shiner 

• Native plants shall be planted in the area to restore wetland and upland habitat disturbed during 
construction. 

7.3 FOREST EDGE MANAGEMENT AND RESTORATION PLANTING 

Forest edges disturbed during construction provide an opportunity for naturalization using native plant 
species in order to mitigate the loss of vegetation and provide habitat for wildlife. These proposed 
naturalization areas will strengthen the natural heritage values of existing features and increase 
connectivity among woodlands, hedgerows, wetlands and meadows south of the ROW. Naturalization 
Areas will be designed with a self-sustaining seed mix of grass and forb species suitable for planting in 
the Upper Thames River watershed. Clusters of native trees and shrubs should be planted to buffer 
existing woodlands along the ROW or where the woodland edge has been disturbed by tree removal. 
Along forest edges trees and shrubs will be planted to provide a protective buffer, and plant species will 
be selected based on the adjacent vegetation community (e.g. THDM2-6, FODM7-4). Where possible, 
locally-sourced material, including species which provide habitat for butterflies and other pollinators, 
should be incorporated into the restoration plan. 

Shredded bark mulch or wood chips should be applied in a ring around the base of all planted trees and 
shrubs to a depth no greater than 4 inches, avoiding contact with the plant stem. If wood chips from trees 
and brush chipped on site are used as mulch, do not use wood chips from Black Walnut as this may 
inhibit growth of desirable native plant species. Wood chips extending beyond the drip line of any planted 
trees or shrubs should be thinned to allow light penetration for groundcover regeneration or 
establishment. 
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Any seed mix should first be approved by UTRCA to ensure it contains regionally-appropriate species 
which are not considered nuisance species or of conservation concern. Control of Eurasian grasses or 
other weeds associated with agricultural production may be required prior to installation, either by 
mechanical or chemical means.  
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8.0 AUTHORIZATION REQUIREMENTS 

8.1 FISHERIES ACT 

The proposed bridge construction plan will be submitted to DFO as a Request for Review. If DFO 
determines that the proposed work will result in the Harmful Alteration, Disruption or Destruction (HADD) 
of fish habitat or the killing of fish through means other than fishing, an application for Authorization under 
the Fisheries Act will be submitted to DFO. 

8.2 ENDANGERED SPECIES ACT 

In order to proceed with the Project, authorizations under the ESA may be required for Eastern Spiny 
Softshell, Queensnake, Wavy-rayed Lampmussel, Rayed Bean, Black Redhorse, Eastern Sand Darter 
and Silver Shiner.  A summary of requirements is presented below: 

• Eastern Spiny Softshell: Suitable habitat for the species occurs within the Study Area. Consultation 
with MECP is recommended during or prior to the detailed design stage in order to determine 
authorization requirements, if any.  

• Queensnake: As this species is extremely sensitive to trampling during targeted surveys, early 
consultation with MECP and UTRCA during or prior to the detailed design stage is recommended to 
determine presence / absence (including records of the species and if regulated habitat has been 
identified) and authorization requirements 

• Black Redhorse, Eastern Sand Darter, Silver Shiner, Wavy-rayed Lampmussel, Rayed Bean: 
Consultation with the Ministry of the Environment, Conservation and Parks (MECP) is recommended 
to determine authorization requirements under the ESA.  It is unlikely, due to the predicted area of in-
water disturbance (i.e. greater than 100 m2), that the project could qualify for an exemption under 
Ontario Regulation 23.4 of the ESA (Aquatic Species).  The project will likely require an ESA 17(2)(c) 
Permit from the MECP for all in-water activities that could potentially affect Black Redhorse, Eastern 
Sand Darter, Silver Shiner, Rayed Bean and Wavy-rayed Lampmussel or their habitat.  Habitat 
protection for Silver Shiner extends to the meander width of the watercourse plus 30 m. A 17(2)(c) net 
benefit permit may require additional offsetting measures for each of these species that will be 
negotiated with MECP as part of the authorization process. 

8.3 SPECIES AT RISK ACT 

The Project has the potential to harm or harass protected fish and mussel species and will, therefore, 
require a federal SARA Permit from the DFO for all in-water activities that could potentially affect Rayed 
Bean, Silver Shiner, Eastern Sand Darter and Black Redhorse or their habitat.  Typical permit 
requirements involving mussel SAR require two years of post-relocation monitoring, so it is anticipated 
that the SARA Permit will need to cover at least three years of activity. 
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8.4 CONSERVATION AUTHORITY REGULATED AREAS 

Under O. Reg. 157/06 permit is required for development or interference with wetlands and alterations to 
shorelines and watercourses. This may include the planned work within regulated areas associated with 
the North Thames River. A permit application package will need to be prepared and submitted to UTRCA 
that includes the following information: 

• Maps and photographs showing the location of Project work relative to regulated features 
• Environmental mitigation measures for sediment and erosion control, re-vegetation and seeding 
• Other site-specific data as required 

Consultation with UTRCA is recommended to confirm complete permit application requirements. 

8.5 FISH AND WILDLIFE CONSERVATION ACT 

If in-water work involving isolation techniques requires relocation of fish, turtles or other wildlife, a Wildlife 
Scientific Collectors Authorization may be required from the MNRF under the Fish and Wildlife 
Conservation Act. 

 



THORNDALE BRIDGE IMPROVEMENTS ENVIRONMENTAL IMPACT STUDY 

References  
May 8, 2020 

 9.1 
 

9.0 REFERENCES 

Bird Studies Canada. 2003. The Marsh Monitoring Program – Training Kit and Instructions for Surveying 
Marsh Birds, Amphibians and Their Habitats. 2003 Edition. 40 pages. Published by Bird Studies 
Canada in cooperation with Environment Canada and the U.S. Environmental Protection Agency. 
March 2003. 

Cadman, M.D., D.A. Sutherland, G.G. Beck, D. Lepage, A.R. Couturier. 2007. Atlas of the Breeding Birds 
of Ontario, 2001-2005. (eds) Bird Studies Canada, Environment Canada, Ontario Field 
Ornithologists, Ontario Ministry of natural resources, and Ontario Nature, Toronto, xxii + 706 pp. 

Chapman, L.J. and Putnam, D.F. 2007. Physiography of southern Ontario; Ontario Geological Survey, 
Miscellaneous Release--Data 228.  

Crins, William J.; Gray, Paul A.; Uhlig, Peter W.C.; Wester, Monique C. 2009. The ecosystems of Ontario, 
part 1: ecozones and ecoregions. Technical Report SIB TER IMA TR-01. Peterborough, Ontario: 
Ontario Ministry of Natural Resources, Science & Information Branch, Inventory, Monitoring and 
Assessment. 71 p.Dobbyn, J. 1994. Atlas of the Mammals of Ontario. Federation of Ontario 
Naturalists. 

eBird Canada. (2019). Retrieved October 29, 2019, from eBird Canada: http://ebird.org/content/canada/ 

Environment Canada. 2014. General nesting periods of migratory birds in Canada. Available online: 
http://www.ec.gc.ca/paom-itmb/default.asp?lang=En&n =4F39A78F-1#_tab01 

Environment Canada. 2019. Environment Canada Species at Risk Public Registry. Retrieved October 29, 
2019, from http://www.registrelepsararegistry.gc.ca/default.asp?lang=en&n=24F7211B-1 

Government of Canada. 1998. Canadian System of Soil Classification, 3rd edition. Agriculture and Agri-
Food Canada. NRC Research Press. 

Government of Canada. 2019. General nesting periods of migratory birds in Canada. Available online: 
https://www.canada.ca/en/environment-climate-change/services/avoiding-harm-migratory-
birds/general-nesting-periods/nesting-periods.html 

Lee, H.T., W.D. Bakowsky, J. Riley, J. Bowles, M. Puddister, P. Uhlig and S. McMurray. 1998. Ecological 
land classification for Southern Ontario: first approximation and its application. Ontario Ministry of 
Natural Resources, South Central Region, Science Development and Transfer Branch. Technical 
Manual ELC-005. 

McIlwraith et al. 1982. Significant Natural Areas of Middlesex County. 

Middlesex County Official Plan (MCOP). 2006. The County of Middlesex. Available online: 
https://www.middlesex.ca/sites/default/files/Complete%20OP%20for%20Web.pdf 

http://www.ec.gc.ca/paom-itmb/default.asp?lang=En&n%20=4F39A78F-1#_tab01
https://www.canada.ca/en/environment-climate-change/services/avoiding-harm-migratory-birds/general-nesting-periods/nesting-periods.html
https://www.canada.ca/en/environment-climate-change/services/avoiding-harm-migratory-birds/general-nesting-periods/nesting-periods.html


THORNDALE BRIDGE IMPROVEMENTS ENVIRONMENTAL IMPACT STUDY 

References  
May 8, 2020 

 9.2 
 

Natural Heritage Information Centre (“NHIC”) database. 2019. Natural Areas and Species records search. 
Biodiversity explorer, MNR, Peterborough, http://nhic.mnr.gov.on.ca/ 

Oldham, M.J., W.D. Bakowsky and D.A. Sutherland.  1995.  Floristic quality assessment for southern 
Ontario.  OMNR, Natural Heritage Information Centre, Peterborough.  68 pp. 

Ontario Geological Survey 1991. Bedrock geology of Ontario, southern sheet; Ontario Geological Survey, 
Map 2544, scale 1: 1 000 000. 

Ontario Ministry of Environment, Conservation and Parks (MECP). 2019a. Species at Risk in Ontario 
(SARO) List (database). Available online: https://www.ontario.ca/page/species-risk-ontario 

Ontario Ministry of the Environment, Conservation and Parks (MECP). 2019b. Recovery Strategy for the 
Spiny Softshell (Apalone spinifera) in Ontario. Ontario Recovery Strategy Series. Prepared by the 
Ministry of the Environment, Conservation and Parks, Peterborough, Ontario. iv + 5 pp. + 
Appendix. Adoption of the Recovery Strategy for Spiny Softshell (Apalone spinifera) in Canada 
(Environment and Climate Change Canada 2018). 

Ontario Ministry of Municipal Affairs and Housing. 2005. Provincial Policy Statement. Ontario: Queen’s 
Printer for Ontario. 

Ontario Ministry of Natural Resources (MNR). March 2010. Natural Heritage Reference Manual for 
Natural Heritage Policies of the Provincial Policy Statement, 2005. Second Edition. Toronto: 
Queen’s Printer for Ontario. 248 pp. 

(MNR) Ontario Ministry of Natural Resources. 2014. Survey Methodology for the Use of Buildings and 
Isolated Trees by Species at Risk (SAR) Bats. 

Ontario Ministry of Natural Resources (MNR). 2015. Significant Wildlife Habitat Ecoregion 6E Criterion 
schedule. 

Ontario Ministry of Natural Resources and Forestry (MNRF). 2017. Survey Protocol for Species at Risk 
Bats within Treed Habitats: Little Brown Myotis, Northern Myotis & Tri-colored Bat. Guelph 
District. 13 pp. 

Ontario Ministry of Natural Resources and Forestry (MNRF). 2019a. Land Information Ontario (LIO) 
database.  

Ontario Ministry of Natural Resources and Forestry (MNRF). 2019b. Natural Heritage Information Centre 
(NHIC) Biodiversity Explorer database.  

Ontario Ministry of Natural Resources and Forestry (MNRF). 2019c. Species at Risk in Ontario List. 
Retrieved October 30, 2019, from Species at Risk: http://www.ontario.ca/environment-and-
energy/species-risk-ontario-list 

Ontario Ministry of Natural Resources. 2000. Significant Wildlife Habitat Technical Guide. 151p. 

https://www.ontario.ca/page/species-risk-ontario


THORNDALE BRIDGE IMPROVEMENTS ENVIRONMENTAL IMPACT STUDY 

References  
May 8, 2020 

 9.3 
 

Ontario Nature. 2019. Ontario Reptile and Amphibian Atlas Program. Retrieved October 29, 2019. Online: 
http://www.ontarionature.org/protect/species/herpetofaunal_atlas.php 

Peck, G. K. and R. D. James. 1987. Breeding Birds of Ontario: Nidiology and Distribution. Volume 2: 
Nonpasserines. Royal Ontario Museum, Toronto, Ontario. 

Rowe, J.S. (1972). Forest Regions of Canada. Canadian Forestry Service Publication. No. 1300: 172pp 

Stantec Consulting Ltd. (Stantec). 2020. Thorndale Bridge Replacement Arborist Report. Unpublished 
report. 24 pp. 

Thames Centre Official Plan. 2016. The Municipality of Thames Centre. Available online: 
https://www.thamescentre.on.ca/sites/default/files/2019-03/TCOP-
ConsolidationDecember2016%20%281%29.pdf 

Toronto Entomologists' Association. 2019. The Ontario Butterfly Atlas Online. October 29, 2019, from 
Ontario Insects: http://www.ontarioinsects.org/atlas_online.htm 

Upper Thames River Conservation Authority (UTRCA). 2003. The Middlesex Natural Heritage Study: A 
natural heritage study to identify significant woodland patches in Middlesex County. Prepared by 
UTRCA in cooperation with the Middlesex Natural Heritage Study Steering Committee. Final draft 
July 2003. Accessed online at: http://thamesriver.on.ca/wp-
content/uploads//Natural%20Heritage/MNHS/MNHS_Report_S1-3.pdf 

Upper Thames River Conservation Authority (UTRCA). 2014. Middlesex Natural Heritage Systems Study: 
A study to identify Natural Heritage Systems in Middlesex County. Prepared by UTRCA in 
cooperation with Middlesex County Conservation Authorities. Final report October 28, 2014. 
Accessed online at: http://thamesriver.on.ca/wp-content/uploads//Natural%20Heritage/MNHSS-
2014/MNHSS-Chapters-1-2.pdf 

 

http://www.ontarioinsects.org/atlas_online.htm
http://thamesriver.on.ca/wp-content/uploads/Natural%20Heritage/MNHS/MNHS_Report_S1-3.pdf
http://thamesriver.on.ca/wp-content/uploads/Natural%20Heritage/MNHS/MNHS_Report_S1-3.pdf
http://thamesriver.on.ca/wp-content/uploads/Natural%20Heritage/MNHSS-2014/MNHSS-Chapters-1-2.pdf
http://thamesriver.on.ca/wp-content/uploads/Natural%20Heritage/MNHSS-2014/MNHSS-Chapters-1-2.pdf


 

 

APPENDIX A  
Figures 

 



Project Location

Client/Project

Figure No.

Title

Zorra

Thames CentreMiddlesex
Centre

London

O x f o r d
C o u n t y

M i d d l e s e x
C o u n t y

290
285

280

29
5

275 290285

280275

29
0

28
5

290

28
5

285

280

285

280

27
0265

300

270

295

275290

290

285

28
5

28
0

28
5

285

275

285

280

Brooker Trail

Leesboro Trail

Elliott Trail

Nissouri Road

Rebecca
Road

Valleyview
Road

DFO Drain Class- NR

DFO Drain Class- D

DFO Drain Class- T

DFO Drain Class- E

DFO Drain Class- F

Wye

Cree
k

U p p e r  T h a m e s
R i v e r  C o n s e r v a t i o n

A u t h o r i t y

King Street

Thorndale Road

Nissouri Road

Black Bullhead,Blackside Darter,Brook
Stickleback,Central Stoneroller,

Common Carp,Common Shiner,Golden
Redhorse,Greenside Darter,Johnny

Darter,Johnny Darter/Tesselated
Darter,Largemouth Bass,Mimic Shiner,

Muskellunge,Northern Hog Sucker,
Northern Pike,Pumpkinseed,
Rainbow Darter,Rock Bass,

Smallmouth Bass,Spotfin Shiner,Striped
Shiner,White Sucker,Yellow Bullhead

Black Bullhead,Blacknose Dace,Blackside
Darter,Bluntnose Minnow,Brook Stickleback,Brown

Bullhead,Carps and Minnows,
Central Stoneroller,Common Carp,

Common Shiner,Creek Chub,Fantail Darter,Fathead
Minnow,Goldfish,Greenside Darter,

Johnny Darter,Johnny Darter/Tesselated
Darter,Largemouth Bass,Mimic Shiner,Northern

Hog Sucker,Northern Redbelly Dace,
Pumpkinseed,Quillback,Rainbow Darter,Rock

Bass,Smallmouth Bass,Spotfin Shiner,Stonecat,
Striped Shiner,White

Sucker,Yellow Bullhead,Yellow Perch

County Of
Middlesex

MUNICIPALITY OF THAMES CENTRE

MUNICIPALITY OF MIDDLESEX CENTRE

North
Thames

River

AY-0001-WYE
AY-0001-WYE

AY-0003-NTH

AY-0001-WYE

AY-0001-WYE

AY-0001-WYE

AY-0003-NTHAY-0003-NTH

AY-0001-WYE

485000

485000

486000

486000

487000

487000

47
71

00
0

47
71

00
0

47
72

00
0

47
72

00
0

2

Notes

0 200 400
Meters

Legend

Study Area

#*
Fish Survey Point
(ARA)
Constructed Drain
Thermal Regime,
Cold
Watercourse
(Permanent)
Conservation Area
Administrative
Boundary
Thermal Regime,
Warm
Aquatic Species at
Risk Distribution
Aquatic Species at
Risk Critical Habitat

Waterbody

Wooded Area

Lot

Municipal
Boundary, Upper

Municipal
Boundary, Lower
County of
Middlesex Right-of-
way

\\
C

d
12

24
-f

02
\w

o
rk

_g
ro

up
\

01
65

0\
a

c
tiv

e
\1

65
00

11
22

\d
e

sig
n\

g
is\

M
XD

\T
e

rre
st

ria
l\

Re
p

o
rt

Fi
g

ur
e

s\
e

is\
16

50
01

12
2_

fig
02

_D
N

F_
ve

r4
.m

xd
   

   
Re

vi
se

d
: 2

02
0-

05
-0

7 
By

: j
uw

e
rn

e
r

($$¯

DRAFT
DRAFT

1:10,000 (At original document size of 11x17)

165001122  REVA

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Prepared by JW on 2020-05-07
Technical Review by ABC on yyyy-mm-dd

Independent Review by ABC on yyyy-mm-dd

Background Natural Features

1. Coordinate System:  NAD 1983 UTM Zone 17N
2. Base features produced under license with the Ontario Ministry of Natural
Resources and Forestry © Queen's Printer for Ontario, 2019.

MIDDLESEX COUNTY
THORNDALE BRIDGE IMPROVEMENTS
COUNTY ROAD 28 (THORNDALE ROAD)

Municipality of
Thames Centre



Project Location

Client/Project

Figure No.

Title

North Thames River

CVI_1

FODM5-8

FODM7-4

MAMM1-3 FODM4-3

MAMM1-3
MEFM1

CVR_4
MEGM3

CVC_1

ME

TAGM1a

MEGM3

FODM4

TAGM1b

THDM2-6/
THDM2-11

MAMM1-3

FODM11

MAMM1-3

CVR_4

FODM11

CVR_4

MEGM3

SA

SA

MAMM1-3

SWD03

Va
lle

yv
ie

w
 R

oa
d

R
eb

ec
ca

 R
oa

d

Thorndale Road

3

Notes

0 100 200
Meters

Legend

Watercourse (Permanent)

Area of Impact

ELC

Study Area

County of Middlesex Right-of-way

\\
C

d
12

24
-f

02
\w

o
rk

_g
ro

up
\

01
65

0\
a

c
tiv

e
\1

65
00

11
22

\d
e

sig
n\

g
is\

M
XD

\T
e

rre
st

ria
l\

Re
p

o
rt

Fi
g

ur
e

s\
e

is\
16

50
01

12
2_

fig
03

_E
LC

_v
e

r4
.m

xd
   

   
Re

vi
se

d
: 2

02
0-

05
-0

7 
By

: j
uw

e
rn

e
r

($
$¯

DRAFT
DRAFT

1:4,000 (At original document size of 11x17)

165001122  REVA

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Prepared by JW on 2020-05-07
Technical Review by ABC on yyyy-mm-dd

Independent Review by ABC on yyyy-mm-dd

ELC

1. Coordinate System:  NAD 1983 UTM Zone 17N
2. Base features produced under license with the Ontario Ministry of Natural
Resources and Forestry © Queen's Printer for Ontario, 2018.
3. Orthoimagery obtained from © First Base Solutions, Middlesex County, imagery
date 2010.

MIDDLESEX COUNTY
THORNDALE BRIDGE IMPROVEMENTS
COUNTY ROAD 28 (THORNDALE ROAD)

County of
Middlesex

ELC_LEGEND
CVC_1 Storage Facility 
CVI_1 Transportation
CVR_4 Rural Property
FODM11 Naturalized Deciduous Hedge-row
FODM4 Dry - Fresh Upland Deciduous Forest
FODM4-3 Steep slope to river dominated by hackberry
FODM5-8 Sugar Maple-Ash forest on slope
FODM7-4 Black walnut floodplain forest / woodland 
MAMM1-3 Floodplain Marsh
MAMM1-3 Frob Bedrock Meadow Marsh
MAMM1-3 Riverside marsh
MAMM1-3 Riverside marsh 
ME Meadow
MEFM1 Forb Meadow 
MEGM3 Dry - Fresh Graminoid Meadow
SA Shallow Water
SWDO3 Wetland
TAGM1a Meadow and young planted conifers 
TAGM1b Coniferous Plantation 
THDM2-6/ THDM2-11 Thicket



Project Location

Client/Project

Figure No.

Title

Þ

nm

nm

nm

nm nm

nm
nm

!(

!(

_̂
!(

#*
_̂!(
!(!(

")

!.

#*

North Thames River

U p p e r  T h a m e s
R i v e r  C o n s e r v a t i o n

A u t h o r i t y

Potential Bat
Maternity

Roost Habitat

Grassland
Bird HabitatButternut

Habitat

Va
lle

yv
ie

w
 R

oa
d

R
eb

ec
ca

 R
oa

d

Thorndale Road

Hairy-Fruited
Sedge (Rare)

Butternut

4

Notes

0 100 200
Meters

Legend

Study Area
Notable Observations

!( Animal Den

!( Cliff Swallow Nest

#* Eastern Gartersnake 

") Eastern Meadowlark (Threatened)

!. Hairy-Fruited Sedge (Rare)

_̂ Potential Snake Overwintering Habitat

nm Potential Bat Maternity Roost Tree

Þ Butternut Tree (Endangered)

Area of Impact

Area of Ground Water Seepage

Species at Risk Habitat

County of Middlesex Right-of-way

\\
C

d
12

24
-f

02
\w

o
rk

_g
ro

up
\

01
65

0\
a

c
tiv

e
\1

65
00

11
22

\d
e

sig
n\

g
is\

M
XD

\T
e

rre
st

ria
l\

Re
p

o
rt

Fi
g

ur
e

s\
e

is\
16

50
01

12
2_

fig
04

_N
H

_v
er

4.
m

xd
   

   
Re

vi
se

d
: 2

02
0-

05
-0

7 
By

: j
uw

e
rn

e
r

($
$¯

DRAFT
DRAFT

1:4,000 (At original document size of 11x17)

165001122  REVA

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Prepared by JW on 2020-05-07
Technical Review by ABC on yyyy-mm-dd

Independent Review by ABC on yyyy-mm-dd

Natural Heritage Features

1. Coordinate System:  NAD 1983 UTM Zone 17N
2. Base features produced under license with the Ontario Ministry of Natural
Resources and Forestry © Queen's Printer for Ontario, 2018.
3. Orthoimagery obtained from © First Base Solutions, Middlesex County, imagery
date 2010.

MIDDLESEX COUNTY
THORNDALE BRIDGE IMPROVEMENTS
COUNTY ROAD 28 (THORNDALE ROAD)

County of
Middlesex



 

 

APPENDIX B  
Tables 

 



Appendix B  

 Page 1 of 6 

Table B-1: Wildlife Habitat Assessment for the Thorndale Bridge Study Area (Ecoregion 6E) 
Wildlife Habitat Type Criteria Methods Results of Desktop Habitat Assessment Results of Field Investigations 
SEASONAL CONCENTRATION AREAS  
Waterfowl Stopover and 
Staging Area (Terrestrial and 
Aquatic) 

Field with evidence of annual spring flooding from meltwater or 
runoff; aquatic habitats such as ponds, marshes, lakes, bays, 
and watercourses used during migration, including large 
marshy wetlands. 

ELC surveys, wildlife habitat assessments, and air photo 
interpretation were used to assess features within the 
Study Area that may support waterfowl stopover and 
staging areas. 

To be determined during 2019 field investigations. Absent. No flooded fields were observed during 
spring 2019 field investigations. Wetlands in the 
Study Area are of insufficient size to support 
waterfowl concentrations. No concentrations of 
waterfowl were observed. 

Shorebird Migratory Stopover 
Area 

Beaches and un-vegetated shorelines of lakes, rivers, and 
wetlands. 

ELC surveys and air photo interpretation were used to 
assess features within the Study Area that may support 
migratory shorebirds. 

Absent. Natural unvegetated shoreline habitat was 
absent from the Study Area.  
 

n/a 

Raptor Wintering Area  Combination of fields and woodland (>20 ha). ELC surveys and air photo interpretation were used to 
assess features within the Study Area that may support 
wintering raptors. 

Candidate. The Study Area is within a larger 
landscape providing a combination of fields and 
woodland > 20 ha.  

Absent. The Study Area is a mix of thicket and 
riparian woodland with small meadow communities 
on a plateau to the east. While winter raptor surveys 
were not undertaken, these features are of 
insufficient size to provide significant raptor wintering 
habitat. 

Bat Hibernacula Hibernacula may be found in caves, mine shafts, underground 
foundations and karsts. 

ELC surveys, wildlife habitat assessments, and air photo 
interpretation were used to assess features within the 
Study Area that may support bat hibernacula. 

Absent. Crevices, caves or abandoned mines Were 
absent from the Subject Property and Study Area.  

n/a 

Bat Maternity Colonies Maternity colonies considered significant wildlife habitat are 
found in forested ecosites.  

ELC surveys, wildlife habitat assessments, and air photo 
interpretation were used to assess features within the 
Study Area that may support bat maternity colonies. 

To be determined during 2019 field investigations. Present. Forest habitat was present in the Study 
Area which had suitable characteristics to support 
bat maternity colonies. 

Turtle Wintering Areas Over-wintering sites are permanent water bodies, large 
wetlands, and bogs or fens with adequate dissolved oxygen. 
Water has to be deep enough not to freeze and have soft mud 
substrate. 

ELC surveys, wildlife habitat assessments and air photo 
interpretation were used to assess features within the 
Study Area that may support areas of permanent 
standing water but not deep enough to freeze. 

Candidate. The Thames River may provide 
overwintering habitat for turtles. 

Candidate. Suitable overwintering habitat for turtles 
may be present in the Thames River. Basking 
surveys were not undertaken in the Study Area.  

Reptile Hibernaculum Rock piles or slopes, stone fences, crumbling foundations. ELC surveys and wildlife habitat assessments were 
used to document features that may support snake 
hibernacula.   

To be determined during 2019 field investigations. Candidate. Suitable hibernation sites for snakes 
(e.g. rock piles, riprap along culverts, tree stumps) 
were observed during field investigations in riprap 
embankments along the north and south side of 
Thorndale Road, west of the river. Gartersnakes (< 5 
total) were observed among the riprap. 

Colonial-Nesting Bird 
Breeding Habitat 
(Bank and Cliff) 

Eroding banks, sandy hills, steep slopes, rock faces or piles. ELC surveys, wildlife habitat assessments, and air photo 
interpretation were used to assess features within the 
Study Area that may support colonial bird breeding 
habitat. 

To be determined during 2019 field investigations. Absent. No eroding features, or exposed slopes 
were observed during field investigations. Cliff 
Swallow nests were observed on the bridge, 
however anthropogenic features are not significant 
wildlife habitat. 

Colonial-Nesting Bird 
Breeding Habitat  
(Tree/Shrubs) 

Dead trees in large marshes and lakes, flooded timber, and 
shrubs, with nests of colonially nesting heron species. 

ELC surveys and wildlife habitat assessments were 
used to assess features within the Study Area that may 
support colonial bird breeding habitat (Trees/Shrubs). 

Absent. Large marshes and lakes were absent from 
the Study Area. 

n/a 

Colonial-Nesting Bird 
Breeding Habitat  
(Ground) 

Rock islands and peninsulas in a lake or large river. ELC surveys and air photo interpretation were used to 
assess features within the Study Area that may support 
colonial bird breeding habitat (Ground). 

Absent. Large islands or peninsulas were absent 
from the Study Area. 

n/a 

Migratory Butterfly Stopover 
Areas 

Meadows and forests that are a minimum of 10 ha and are 
located within 5km of Lake Ontario. 

GIS analysis was used to measure distance from the 
Lake Ontario shoreline. 

Absent. The Study area is > 5 km from the Lake 
Ontario shoreline.  

n/a 

Landbird Migratory Stopover 
Areas 

Woodlands of a minimum size located within 5km of Lake 
Ontario. 

GIS analysis was used to measure distance from the 
Lake Ontario shoreline. 

Absent. The Study area is > 5 km from the Lake 
Ontario shoreline. 

n/a 

Deer Yarding Areas Deer yarding areas are mapped by MNRF and species use 
surveys are not required. 

The LIO database and MNRF consultation were used to 
identify deer yarding areas. 

Absent. Records of deer yarding areas were not 
identified by MNRF in the Study Area. 

n/a 

Deer Winter Congregation 
Areas 

Deer winter congregation’s areas are mapped by MNRF and 
species use surveys are not required. 

The LIO database and MNRF consultation were used to 
identify deer winter congregation areas. 

Absent. Records of deer winter congregation areas 
were not identified by MNRF in the Study Area. 

n/a 
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Table B-1: Wildlife Habitat Assessment for the Thorndale Bridge Study Area (Ecoregion 6E) 
Wildlife Habitat Type Criteria Methods Results of Desktop Habitat Assessment Results of Field Investigations 
RARE VEGETATION COMMUNITIES  
Sand Barren, Alvar, Cliffs and 
Talus Slopes 

Sand barren, Alvar, Cliff and Talus ELC Community Classes, 
and other areas of exposed bed rock and patchy soil 
development, near vertical exposed bedrock and slopes of 
rock rubble. 

ELC surveys and air photo interpretation were used to 
assess vegetation communities in the Study Area. 

Absent. These communities were absent from the 
Study Area. 

n/a 

Old-growth Forest Relatively undisturbed, structurally complex; dominant trees > 
100 years’ old. 

ELC surveys and air photo interpretation were used to 
assess vegetation communities in the Study Area. 

To be determined during 2019 field investigations. Absent. Old growth characteristics were not 
observed within woodlands in the Study Area. 

Tallgrass Prairie and 
Savannah 

Open canopy habitats (tree cover < 60%) dominated by prairie 
species. 

ELC surveys and air photo interpretation were used to 
assess vegetation communities in the Study Area. 

To be determined during 2019 field investigations. Absent. Tallgrass Prairie and Savannah 
communities or indicator plants were not observed 
during field investigations. 

Other Rare Vegetation 
Communities 

Provincially Rare S1, S2 and S3 vegetation communities listed 
by the NHIC. 

ELC surveys and air photo interpretation were used to 
assess vegetation communities in the Study Area. 

To be determined during 2019 field investigations. Absent. No rare vegetation communities Were 
observed during field investigations. 

SPECIALIZED HABITAT FOR WILDLIFE  
Waterfowl Nesting Area Upland habitats adjacent to wetlands (within 120m). ELC surveys, wildlife habitat assessment, and airphoto 

interpretation were used to assess features within the 
Study Area that may support nesting waterfowl. 

To be determined during 2019 field investigations. Absent. Wetland communities and adjacent uplands 
are of insufficient size to provide significant waterfowl 
nesting habitat. No waterfowl were observed during 
field investigations.  

Bald Eagle and Osprey 
nesting, Foraging, and 
Perching Habitat 

Treed communities adjacent to rivers, lakes, ponds, and other 
wetlands with stick nests of Bald Eagle or Osprey. 

ELC surveys, air photo interpretation and wildlife habitat 
assessment were used to assess features within the 
Study Area that may support nesting, foraging and 
perching habitat for large raptors. 

To be determined during 2019 field investigations. Absent. Stick nests of Bald Eagle or Osprey were 
not observed during field investigations. 

Woodland Raptor Nesting 
Habitat 

Forested ELC communities >30 ha with 10 ha of interior 
habitat. 

ELC surveys, wildlife habitat assessment, and GIS 
analysis were used to assess features within the Study 
Area that may support nesting habitat for woodland 
raptors. 

Absent. Woodland communities are of insufficient 
size to provide Interior forest habitat. 

n/a 

Turtle Nesting Areas Exposed soil, including sand and gravel in open sunny areas 
near wetlands. 

ELC surveys, wildlife habitat assessment and air photo 
interpretation were used to assess features within the 
Study Area that may support turtle nesting areas. 

To be determined during 2019 field investigations. Absent. No natural areas of exposed soil were 
observed in the Study Area. Suitable habitat for turtle 
nesting is present on the road shoulder and in 
agricultural fields, however anthropogenic features 
are not protected as significant wildlife habitat.  

Seeps and Springs Any forested area with groundwater at surface within the 
headwaters of a stream or river system. 

Evidence of groundwater upwelling, including seeps and 
springs, was recorded during ELC surveys. 

To be determined during 2019 field investigations. Present. An area of groundwater seepage was 
observed along the east bank of the river, north of 
the bridge, during field investigations. 

Amphibian Breeding Habitat 
(Woodland and Wetland) 

Treed uplands with vernal pools, and wetland ecosites. ELC surveys were used to assess features within the 
Study Area that may support breeding amphibians.   

To be determined during 2019 field investigations. Absent. No vernal pools or wetlands were observed 
within woodland communities. Wetland ecosites 
associated with the Thames River are unlikely to 
support significant amphibian breeding due to the 
presence of flowing water and fish predators. 

Woodland Area-sensitive Bird 
Breeding Habitat 

Large mature forest stands, woodlots >30ha and >200m from 
the forest edge. 

ELC surveys, air photo interpretation, and GIS analysis 
were used to determine whether woodlots that occurred 
within the Study Area that Were >30 ha with interior 
habitat present (>200 m from edge).  

Absent. No portion of the Study Area is > 200 m 
from a forest edge.  

n/a 

HABITAT FOR SPECIES OF CONSERVATION CONCERN  
Marsh Bird Breeding Habitat  Wetlands with shallow water and emergent aquatic vegetation.  ELC surveys and air photo interpretation were used to 

identify marshes with shallow water and emergent 
vegetation that may support marsh breeding birds. 

To be determined during 2019 field investigations. Absent. Narrow reed canary grass marsh 
communities are present along the Thames River, 
however these are of insufficient size to support 
concentrations of breeding marsh birds. No marsh 
indicator species were observed during field 
investigations. 



Appendix B  

 Page 3 of 6 

Table B-1: Wildlife Habitat Assessment for the Thorndale Bridge Study Area (Ecoregion 6E) 
Wildlife Habitat Type Criteria Methods Results of Desktop Habitat Assessment Results of Field Investigations 
Open Country Bird Breeding 
Habitat 

Large grasslands and fields (>30 ha). ELC surveys, air photo interpretation, and GIS analysis 
were used to identify grassland communities within the 
Study Area that may support area-sensitive breeding 
birds. 

Absent. Grassland habitat in and overlapping the 
Study Area is less than 30 ha. 

n/a 

Shrub/Early Successional 
Bird Breeding Habitat 

Large shrub and thicket habitats (>10 ha). ELC surveys, air photo interpretation and GIS analysis 
were used to identify large communities that may 
support shrub/early successional breeding birds. 

Absent. Early successional communities > 10 ha are 
absent from Study Area.  

n/a 

Terrestrial Crayfish Wet meadows and edges of shallow marshes. ELC surveys were used to identify shallow marsh and 
meadow marsh communities that occurred within the 
Study Area; searches for crayfish chimneys were 
conducted during wildlife habitat assessments. 

To be determined during 2019 field investigations. Absent. No crayfish chimneys were observed in the 
Study Area. 

SPECIES OF CONSERVATION CONCERN  
Lizard’s Tail  
(S3) 

Grows in moist deciduous woods often in swamp and marsh 
habitats (Dickenson, et.al., 2004; Argus, et.al., 1982-1987). 
 

A two-season botanical inventory was used to identify 
plant species of conservation concern. 

To be determined during 2019 field investigations. Absent. The species was not observed in the Study 
Area during field investigations. 

Hairy-fruited Sedge  
(S3) 

Soggy thickets, wet prairies, fens, sedge meadows, calcareous 
seeps, and roadside ditches. This sedge prefers fertile 
wetlands where there is seepage of mineral-rich ground water 
or floodplains where nutrients are deposited from running 
water (Illinois Wildflowers 2019).  

A two-season botanical inventory was used to identify 
plant species of conservation concern. 

To be determined during 2019 field investigations. Confirmed. The species was observed in ELC 
community FODM7-4 in the Study Area. 

Narrow-leaved Wild Leek 
(S1?) 

Rich deciduous forests, often on floodplains, but occasionally 
also in upland oak-hickory forests (Reznicek et al. 2011). 

A two-season botanical inventory was used to identify 
plant species of conservation concern. 

To be determined during 2019 field investigations. Absent. The species was not observed in the Study 
Area during field investigations. 

Prairie Milkweed 
(S2S3) 

Dry to moist, open, sandy soils including meadows, prairie 
remnants and forest edges (Reznicek et al, 2011). 

A two-season botanical inventory was used to identify 
plant species of conservation concern. 

To be determined during 2019 field investigations. Absent. The species was not observed in the Study 
Area during field investigations. 

Striped Cream Violet 
(S3) 

Found in low woods and moist meadow, particularly along 
floodplains (Newcomb, 1977, Argus, et.al., 1982-1987) 

A two-season botanical inventory was used to identify 
plant species of conservation concern. 

To be determined during 2019 field investigations. Absent. The species was not observed in the Study 
Area during field investigations. 

Spring Blue-eyed Mary 
(SARO Extirpated) 

Open woodland within floodplains. It prefers moist rich soils 
and is often associated with Sugar Maple and White Oak trees. 

A two-season botanical inventory was used to identify 
plant species of conservation concern. 

Absent. The species has not been observed in 
Ontario since 1954. 

n/a 

Monarch  
(SARO Special Concern) 

Forage and nest in open habitat (i.e., meadows, grasslands 
and pastures) with various milkweed species (Asclepias spp.) 
and/or wildflowers such as goldenrods (Solidago spp.), asters 
(Aster spp.) and yarrow (Achillea millefolium) (COSEWIC 
2016). 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Candidate. Suitable habitat for Monarch is present 
in the Study Area in meadow and meadow marsh 
communities as well as along the edges of 
agricultural fields and natural vegetation 
communities where milkweed and nectar-producing 
wildflowers may be present. However, the species 
was not observed during 2019 field investigations.  

Elktoe  
(S3) 

Small streams to medium-sized rivers in gravel or mixed sand 
and gravel in riffles, often deeply buried in substrate (Metcalfe-
Smith et. al. 2005). 

DFO SAR mapping was used to determine ranges of 
SAR mussels in the vicinity of the bridge with similar 
habitat preferences to Elktoe. 

To be determined during 2019 field investigations. Confirmed. Shell evidence for Elktoe was observed 
by Stantec during 2019 field investigations. 

Mucket  
(S3) 

Medium-sized to large rivers in substrates ranging from cobble 
and gravel in riffles with strong currents to quiet water with 
coarse gravel, sand or mud (Metcalfe-Smith et. al. 2005). 

DFO SAR mapping was used to determine ranges of 
SAR mussels in the vicinity of the bridge with similar 
habitat preferences to Mucket. 

To be determined during 2019 field investigations. Habitat Present. While no shell evidence for Mucket 
was observed by Stantec during 2019 field 
investigations, habitat conditions were suitable. 

Purple Wartyback  
(S3) 

Small to large rivers in gravel or mixed sand and gravel in 
areas with moderate to swift current (Metcalfe-Smith et. al. 
2005). 

DFO SAR mapping was used to determine ranges of 
SAR mussels in the vicinity of the bridge with similar 
habitat preferences to Purple Wartyback. 

To be determined during 2019 field investigations. Confirmed. Shell evidence for Purple Wartyback 
was observed by Stantec during 2019 field 
investigations. 

Rainbow  
(SARO Special Concern) 

Mainly small streams to small rivers in coarse sand or gravel 
substrates in or near riffles and along the edges of emergent 
vegetation in moderate to strong current (Metcalfe-Smith et. al. 
2005). 

DFO SAR mapping was used to determine ranges of 
SAR mussels in the vicinity of the bridge with similar 
habitat preferences to Rainbow. 

To be determined during 2019 field investigations. Confirmed. Shell evidence for Rainbow was 
observed by Stantec during 2019 field investigations. 
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Table B-1: Wildlife Habitat Assessment for the Thorndale Bridge Study Area (Ecoregion 6E) 
Wildlife Habitat Type Criteria Methods Results of Desktop Habitat Assessment Results of Field Investigations 
Greater Redhorse  
(S3) 

Cool bottom waters of large streams with substantial flows 
(Holm et. al. 2009). 

DFO SAR mapping was used to determine ranges of 
SAR fish in the vicinity of the bridge with similar habitat 
preferences to Greater Redhorse. 

To be determined during 2019 field investigations. Absent. No Greater Redhorse were observed by 
Stantec during 2019 field investigations, nor were 
suitable habitat conditions of cool, deeper waters in 
areas of substantial flows within the immediate 
vicinity of the bridge. 

Greenside Darter 
(SARO Special Concern) 

Heavily vegetated waters of streams or, rarely, lakes (Holm et. 
al. 2009). 

DFO SAR mapping was used to determine ranges of 
SAR fish in the vicinity of the bridge with similar habitat 
preferences to Greenside Darter. 

To be determined during 2019 field investigations. Absent.  No Greenside Darter were observed by 
Stantec during 2019 field investigations, nor were 
suitable habitat conditions of heavy aquatic 
vegetation in areas of fast flow observed within the 
immediate vicinity of the bridge. 

Northern Sunfish 
(SARA Special Concern) 

Warm waters of slow-moving streams and lakes with aquatic 
vegetation (Holm et. al. 2009). 

DFO SAR mapping was used to determine ranges of 
SAR fish in the vicinity of the bridge with similar habitat 
preferences to Northern Sunfish. 

To be determined during 2019 field investigations. Candidate. While no Northern Sunfish were 
observed by Stantec during 2019 field investigations, 
habitat conditions were suitable in backwater areas 
of slack water at the near-shore bridge piers. 

Eastern Milksnake  
(SARA Special Concern) 

Frequently reported in and around buildings, especially old 
structures, however, it is found in a variety of habitats, 
including prairies, pastures, hayfields, rocky hillsides and a 
wide variety of forest types. Two important features of ideal 
habitat are proximity to water, and suitable locations for 
basking and egg-laying, nesting sites may include compost or 
manure piles, stumps, under boards, or in loose soil 
(COSEWIC, 2002a). 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Candidate. Suitable habitat for Milksnake is present, 
however the species was not observed during field 
investigations.  

Snapping Turtle  
(SARO Special Concern) 

Ponds, sloughs, streams, rivers, and shallow bays that are 
characterized by slow moving water, aquatic vegetation, and 
soft bottoms. Females show strong nest site fidelity and nest in 
sand or gravel banks at waterway edges in late May or early 
June. 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Candidate. Suitable habitat is present in the Study 
Area within the Thames River, however the species 
was not observed during field investigations.  

Bald Eagle 
(SARO Special Concern) 

Almost always nests near water. Large stick nests are placed 
in trees located within mature woodlots. They usually prefer 
250 ha of mature forest for breeding, however, along Lake 
Erie, where the lake provides a valuable food source, the 
eagles will nest in smaller woodlots or even single trees 
(Sandilands, 2005). 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Absent. Bald Eagle and its nest(s) were not 
observed during field investigations.  

Eastern Wood-Pewee 
(SARO Special Concern) 

Eastern Wood-pewee is found in the mid-canopy layer of 
deciduous and mixedwood forests with open understories and 
is commonly associated with edges and clearings (MNRF 
2017). 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Candidate. Suitable habitat for Eastern Wood-
Pewee is present, however the species was not 
observed during field investigations. 

Great Egret 
(S2B) 

Nesting colonies on lakes, ponds, marshes, estuaries, 
impoundments, and islands (Cadman et al. 2007). 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Absent. Great Egret and its nest(s) were not 
observed during field investigations. 

Red-headed Woodpecker  
(SARO Special Concern) 

Occupies a wide range of habitats characterized by open 
areas for feeding, snags for roosting, and a secure food 
supply: Open deciduous and riparian woodlands, orchards, 
parks, and oak savannah (Cadman et al. 2007).  

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Candidate. Suitable riparian woodland is present 
from the Study Area, however the species was not 
observed during field investigations. 

Wood Thrush 
(SARO Special Concern) 

Prefers deciduous and mixed forests in southern Ontario, 
ranging from small and isolated to large and contiguous 
woodlots. The presence of tall trees and a thick understory are 
preferred (Cadman et al., 2007). 

ELC surveys, wildlife habitat assessment, botanical 
inventory and breeding bird surveys were used to 
assess features within the Study Area that may support 
species of conservation concern. 

To be determined during 2019 field investigations. Candidate. Suitable habitat for Wood Thrush is 
present, however the species was not observed 
during field investigations. 
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Table B-1: Wildlife Habitat Assessment for the Thorndale Bridge Study Area (Ecoregion 6E) 
Wildlife Habitat Type Criteria Methods Results of Desktop Habitat Assessment Results of Field Investigations 
ANIMAL MOVEMENT CORRIDORS  
Amphibian Movement 
Corridor  

Corridors may be found in all ecosites associated with water. 
Determined based on identifying significant amphibian 
breeding habitat (wetland).  

Identified after Amphibian Breeding Habitat - Wetland is 
confirmed. 
Movement corridors should be considered when 
amphibian breeding habitat is confirmed as SWH from 
Amphibian Breeding Habitat (Wetland).  

To be determined during 2019 field investigations. Candidate. The Thames River valley provides a 
corridor for amphibian movement. 

Deer Movement Corridor Corridors may be found in all forest ecosites. 
Determined based on identifying significant deer wintering 
habitat. 

Identified after deer wintering habitat is confirmed. 
Movement corridors should be considered when deer 
wintering habitat is confirmed as SWH based on MNRF 
data. 

Absent. No deer wintering areas were identified in 
the Study Area. 

n/a 
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Appendix B-2: Habitat Potential in the Thorndale Bridge Study Area for Threatened or Endangered Species 

Species Habitat Preference Habitat Potential  

PLANTS 
Butternut  Found in a variety of habitats throughout Southern Ontario, 

including woodlands and hedgerows (Farrar, 1995). 
Habitat Present. One Butternut tree was recorded by Stantec on the 
edge of the Study Area during 2019 field investigations. Suitable 
habitat exists for this species within any deciduous or mixed 
woodlands and hedgerows.  

MOLLUSCS 
Rayed Bean Typically found in sand or gravel in shallow, clear headwaters and 

riffle areas of small tributaries, but can also be found buried among 
the roots of aquatic plants. 

Critical Habitat Present. Critical habitat for Rayed Bean is present in 
the study reach of the Thames River. Shell evidence for Rayed Bean 
was observed by Stantec during 2019 field investigations. 

Wavy-rayed Lampmussel Lives mainly in gravel or sand bottoms of riffle areas in clear, 
medium-sized streams, and can be particularly sensitive to siltation. 

Habitat Present. Shell evidence for Wavy-rayed Lampmussel was 
observed by Stantec during 2019 field investigations. 

FISH 
Black Redhorse Black Redhorse are found in moderate to fast-flowing areas in large 

warmwater streams, 25 – 130 m wide.  They prefer well-developed 
riffles and pools adjacent to riffles.  They are associated with clean, 
coarse substrate consisting of gravel and cobble but have also 
been found in areas with sand, silt and boulders.  Adults are rarely 
associated with submerged aquatic vegetation.  They have been 
known to migrate and spawn at the edge of riffles, avoiding the 
highest velocity areas, over substrates ranging in size from fine 
gravel to large cobble.  Juveniles and young-of-the-year are found 
in low-gradient habitat, with reduced flow.  They use shallow pools 
with heterogeneous substrate composed of clean pebble and 
cobble with a mixture of sand and silt.  Both adult and juvenile Black 
Redhorse have been found in areas influenced by groundwater 
(COSEWIC 2015) 

Habitat Present. The study reach provides suitable foraging, rearing, 
spawning and overwintering habitat for Black Redhorse.  
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Appendix B-2: Habitat Potential in the Thorndale Bridge Study Area for Threatened or Endangered Species 

Species Habitat Preference Habitat Potential  

Eastern Sand Darter Eastern Sand Darter prefer sand-bottomed areas in streams, rivers 
and sandy shoals in lakes.  They spawn on mixed sand and gravel 
substrates (COSEWIC 2009). 

Habitat Present. The study reach provides suitable foraging, rearing, 
spawning and overwintering habitat for Eastern Sand Darter. Ontario 
Reg. 242/08 indicates that specific habitat regulations apply to the 
geographic areas of Brant, Chatham-Kent, Essex, Elgin, Haldimand, 
Middlesex, Norfolk and Prince Edward, including the water bodies of 
Lake Erie, Lake St. Clair and the Detroit River that are adjacent to 
those geographic areas. Habitat protections include any area 
adjacent to the part of a river, stream or other watercourse that is 
Eastern Sand Darter habitat where the adjacent area (riparian) 
consists primarily of vegetation that occurs naturally or with minimal 
human intervention, such as a forest, woodland, thicket, wetland, old 
field, pasture or meadow, within 30 metres of the high water mark. 

Silver Shiner Silver shiners prefer moderate to large size streams with swift 
currents that are free of weeds and have clean gravel or boulder 
bottoms. They live in schools and feed on crustaceans and adult 
flies that fall in the water or fly just above the surface (MECP, 2019). 

Habitat Present. The study reach provides suitable foraging, rearing, 
spawning and overwintering habitat for Silver Shiner. General Habitat 
Protections under the ESA apply, however habitat definition includes 
not only the watercourse and habitat elements therein, but also the 
riparian and floodplain areas adjacent to occupied reaches. 

REPTILES 
Queensnake Rocky, gravelly, or slate stream-bed substrates, with a swift to 

moderate current and woodland surroundings (COSEWIC, 2010). 
Restricted to relatively small sections of a few rivers and wetlands in 
southwestern Ontario; highly specialized and rarely found more 
than 3 m from water.  

Suitable Habitat Present. Suitable habitat for Queensnake is 
present in the Study Area. Targeted surveys should be undertaken at 
or prior to the detailed design stage. If Queensnake are confirmed in 
the Study Area, protected habitat extends 50 m from any confirmed 
hibernaculum and 30 m from the high water mark of an occupied 
wetland or reach of watercourse. 

Eastern Spiny Softshell Found along lakes and large rivers. Requires sandy beaches or 
riverbanks for nesting, shallow soft-bottomed water bodies to 
function as nurseries or refugia, basking areas and deep pools for 
thermoregulation, and riffle areas for foraging (COSEWIC 2002). 
 

Habitat Present. Habitat for Eastern Spiny Softshell is present in the 
Study Area and protections may extend up to 50 m beyond the edge 
of the Thames River (MECP 2019) and any occupied wetlands. 
Protected nesting habitat extends 50 m from any confirmed nesting 
site, however no suitable nesting sites were identified in the Study 
Area. 

BIRDS 
Bank Swallow Bank Swallows excavate nests in exposed earth banks along 

watercourses and lakeshores, roadsides, stockpiles of soil, and the 
sides of sand and gravel pits (Falconer et al., 2016). Any suitable 
habitat may be present if stockpiles of soil are present or in areas of 
sand/gravel extraction. 

Habitat Absent. No suitable nesting habitat for Bank Swallow was 
identified in the Study Area during field investigations. 
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Appendix B-2: Habitat Potential in the Thorndale Bridge Study Area for Threatened or Endangered Species 

Species Habitat Preference Habitat Potential  

Barn Swallow Nest on walls or ledges of barns and other human-made structures 
such as bridges, culverts or other buildings; forages in open areas 
for flying insects (COSEWIC 2011). 

Habitat Absent. Barn Swallow nests were not observed on the 
bridge structure; however, the structure has characteristics which 
could permit nesting and pre-construction surveys are recommended. 

Bobolink  Nests primarily in forage crops with a mixture of grasses and broad-
leaved forbs, predominantly hayfields and pastures (COSEWIC 
2010b). 

Habitat Absent. Suitable large grassland habitat is absent from the 
Study Area. No Bobolink were observed during field investigations 
(habitat assessments) in June or July 2019. 

Eastern Meadowlark  Meadows, hayfields and pastures; also, other open habitat types 
including mown lawn (COSEWIC 2011b). Prefers large (~5 ha), 
low-lying wet grasslands with abundant litter (COSEWIC 2011b). 

Habitat Present. Eastern Meadowlark was observed in the meadow 
community (MEGM3) in the east of the Study Area in June and July 
2019. 

MAMMALS 
Small-footed Myotis  Small-footed myotis hibernate in caves and abandoned mines in 

winter, and roost under rocks, in rock outcrops, buildings, under 
bridges, or in caves, mines, or hollow trees in the spring and 
summer (MNRF 2017). 

Suitable Habitat Present. Suitable roosting habitat is available on 
the bridge structure.  

Little Brown Myotis  Trees, buildings and bridges for roosting; trees for nesting; caves 
and mines for hibernation (COSEWIC 2013). 

Suitable Habitat Present. Candidate maternity roost trees were 
identified within suitable ELC communities.  

Northern Myotis  Caves provide overwintering habitat (COSEWIC 2013). Rarely uses 
human-made structures for roosting (COSEWIC 2013). 

Suitable Habitat Present. Candidate maternity roost trees were 
identified within suitable ELC communities. 

Tri-colored Bat  Found in a variety of habitats; caves provide overwintering habitat 
(COSEWIC 2013). 

Suitable Habitat Present. Candidate maternity roost trees were 
identified within suitable ELC communities.  
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Table B-3 Aquatic Species Recorded in the Thorndale Bridge Study Area 

Common Name Scientific Name Provincial S-
rank 

SARO Status SARA 
Schedule 1 

Source 

SAR 
Black Redhorse Moxostoma 

duquesnei 
S2 THR THR DFO, 2019 

Eastern Sand 
Darter 

Ammocrypta 
pellucida 

S2 END THR DFO, 2019 

Rayed Bean Villosa fabale S1 END END NHIC, 2019; 
Stantec, 2020 

Silver Shiner Notropis photogenis S2/S3 THR THR DFO, 2019 

Wavy-rayed 
Lampmussel 

Lampsilis fasciola S1 THR SC NHIC, 2019; 
Stantec, 2020 

SOCC 
Elktoe Alasmidonta 

marginata 
S3 NAR NAR MNRF, 2019; 

Stantec, 2020 

Greater Redhorse Moxostoma 
valenciennesi 

S3 NAR NAR MNRF, 2019 

Greenside Darter Etheostoma 
blennioides 

S4 NAR SC LIO, 2019 

Mucket Actinonaias 
ligamentina 

S3 NAR NAR MNRF, 2019 

Northern Sunfish Lepomis peltastes S3 SC SC DFO, 2019 

Purple Wartyback Cyclonaias 
tuberculata 

S3 NAR NAR MNRF, 2019; 
Stantec, 2020 

Rainbow Villosa iris S2/S3 SC SC DFO, 2019; 
Stantec, 2020 

NAR 
Black Bullhead Ameiurus melas S4 NAR NAR LIO, 2019 

Blackside Darter Percina maculata S4 NAR NAR LIO, 2019 

Bluntnose Minnow Pimephales notatus S5 NAR NAR MNRF, 2019 

Brook Stickleback Culaea inconstans S5 NAR NAR LIO, 2019 

Central Stoneroller Campostoma 
anomalum 

S4 NAR NAR LIO, 2019 

Common Carp Cyprinus carpio SNA NAR NAR LIO, 2019 

Common Shiner Luxilus cornutus S5 NAR NAR LIO, 2019 

Fantail Darter Etheostoma 
flabellare 

S4 NAR NAR MNRF, 2019 

Golden Redhorse Moxostoma 
erythrurum 

S4 NAR NAR LIO, 2019 

Johnny Darter Etheostoma nigrum S5 NAR NAR LIO, 2019 

Johnny 
Darter/Tessellated 
Darter 

Etheostoma 
nigrum/Etheostoma 
olmstedi 

S5/S4 NAR NAR LIO, 2019 

Largemouth Bass Micropterus 
salmoides 

S5 NAR NAR LIO, 2019 
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Common Name Scientific Name Provincial S-
rank 

SARO Status SARA 
Schedule 1 

Source 

Mimic Shiner Notropis volucellus S5 NAR NAR LIO, 2019 

Muskellunge Esox masquinongy S4 NAR NAR LIO, 2019 

Northern Hog 
Sucker 

Hypentelium 
nigricans 

S4 NAR NAR LIO, 2019 

Northern Pike Esox lucius S5 NAR NAR LIO, 2019 

Pumpkinseed Lepomis gibbosus S5 NAR NAR LIO, 2019 

Rainbow Darter Etheostoma 
caeruleum 

S4 NAR NAR LIO, 2019 

Rock Bass Ambloplites 
rupestris 

S5 NAR NAR LIO, 2019 

Rosyface Shiner Notropis rubellus S4 NAR NAR MNRF, 2019 

Smallmouth Bass Micropterus 
dolomieu 

S5 NAR NAR LIO, 2019 

Spotfin Shiner Cyprinella spiloptera S4 NAR NAR LIO, 2019 

Striped Shiner Luxilus 
chrysocephalus 

S4 NAR NAR LIO, 2019 

Stonecat Noturus flavus S4 NAR NAR MNRF, 2019 

White Sucker Catostomus 
commersonii 

S5 NAR NAR LIO, 2019 

Yellow Bullhead Ameiurus natalis S4 NAR NAR LIO, 2019 

Fluted Shell Lasmigona costata S5 NAR NAR Stantec, 2020 

Plain Pocketbook Lampsilis cardium S4 NAR NAR Stantec, 2020 

Spike Elliptio dilatata S5 NAR NAR Stantec, 2020 

Creeper Strophitus udulatus S5 NAR NAR Stantec, 2020 
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PTERIDOPHYTES (Ferns & Fern Allies)

x x Equisetum arvense Field Horsetail S5 0 0

x Equisetum fluviatile Water Horsetail S5 7 -5

GYMNOSPERMS (Conifers)

x Picea glauca White Spruce (PLANTED) S5 6 3

x Pinus strobus
Eastern White Pine 

(PLANTED)
S5 4 3

x x Pinus sylvestris Scots Pine SE5 3

x Thuja occidentalis
Eastern White Cedar 

(PLANTED)
S5 4 -3

ANGIOSPERMS (Dicots)

x x x Acer negundo Manitoba Maple S5 0 0

x x Acer saccharum Sugar Maple S5 4 3

x Acer x freemanii Freeman's (Swamp) Maple S5 6 -5

x Achillea millefolium Common Yarrow SE 3

x x Agrimonia sp. Agrimony Species

x x x x Alliaria petiolata Garlic Mustard SE5 0

x x x x Ambrosia trifida Great Ragweed S5 0 0

x x Anemonastrum canadense Canada Anemone S5 3 -3

x Anemone virginiana Tall Anemone S5 4 3

x Angelica atropurpurea Purple-stemmed Angelica S5 6 -5

x x x x Arctium minus Common Burdock SE5 3

x x Asclepias syriaca Common Milkweed S5 0 5

x Berberis thunbergii Japanese Barberry SE5 3

x x x Calystegia sepium Hedge False Bindweed S5 2 0

x Cardamine pensylvanica Pennsylvania Bittercress S5 6 -3

x x x Celtis occidentalis Common Hackberry S4 8 0

x Cerastium fontanum Mouse-ear Chickweed SE5 3

x x Chelone glabra White Turtlehead S5 7 -5

x x x x Circaea canadensis Enchanter's Nightshade S5 2 3

x x Clematis virginiana Virginia Virgin's-bower S5 3 0

x Clinopodium vulgare Field Basil S5 4 5

x x Cornus alternifolia Alternate-leaved Dogwood S5 6 3

x x Cornus racemosa Gray Dogwood S5 2 0

VASCULAR PLANT LIST - Thorndale Rd. Bridge Replacement, Middlesex County, ON
Plant Species Observed next to the Thames River by B. Miller on June 21, 2019

STANTEC CONSULTING 1
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VASCULAR PLANT LIST - Thorndale Rd. Bridge Replacement, Middlesex County, ON
Plant Species Observed next to the Thames River by B. Miller on June 21, 2019

x x Crataegus monogyna English Hawthorn SE4 3

x Crataegus cf. punctata Dotted Hawthorn S5 4 5

x Crataegus sp. Hawthorn

x Daucus carota Wild Carrot SE5 5

x Echium vulgare Common Viper's Bugloss SE5 5

x Erigeron annuus Annual Fleabane S5 0 3

x Erigeron philadelphicus Philadelphia Fleabane S5 1 -3

x Erysimum cheiranthoides Wormseed Wallflower S5 3

x Euonymus obovatus Running Strawberry Bush S4 6 5

x x Eutrochium maculatum Spotted Joe Pye Weed S5 3 -5

x Fragaria vesca Woodland Strawberry S5 4 3

x Fragaria virginiana Wild Strawberry S5 2 3

x Fraxinus americana White Ash S4 4 3

x x x Fraxinus pennsylvanica Green Ash S4 3 -3

x x Galium aparine Cleavers S5 4 3

x x x Galium mollugo Smooth Bedstraw SE5 5

x Geranium maculatum Spotted Geranium S5 6 3

x Geranium robertianum Herb-Robert S5 2 3

x x x x Geum canadense White Avens S5 3 0

x x x Glechoma hederacea Ground Ivy SE5 3

x Heracleum mantegazzianum Giant Hogweed SE2 0

x Heracleum maximum Cow-parsnip S5 3 -3

x x x x Hesperis matronalis Dame's Rocket SE5 3

x Hypericum perforatum Common St. John's-wort SE5 5

x x Impatiens capensis Spotted Jewelweed S5 4 -3

x x x x Impatiens glandulifera Purple Jewelweed SE4 -3

x Juglans cinerea Butternut S2? END 6 3

x x x x Juglans nigra Black Walnut S4? 5 3

x x Lapsana cf. communis Common Nipplewort SE5 3

x Leonurus cardiaca Common Motherwort SE5 5

x Leucanthemum vulgare Oxeye Daisy SE5 5

x x Lonicera morrowii Morrow's Honeysuckle SE3 3

x Lotus corniculatus Garden Bird's-foot Trefoil SE5 3

x x Lysimachia ciliata Fringed Loosestrife S5 4 -3

STANTEC CONSULTING 2
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VASCULAR PLANT LIST - Thorndale Rd. Bridge Replacement, Middlesex County, ON
Plant Species Observed next to the Thames River by B. Miller on June 21, 2019

x x Lysimachia nummularia Creeping Jennie SE5 -3

x x Lythrum salicaria Purple Loosestrife SE5 -5

x x Medicago lupulina Black Medic SE5 3

x Melilotus sp. Sweet-clover SE5

x Mentha canadensis Canada Mint S5 3 -3

x Morus alba White Mulberry SE5 0

x Myosotis scorpioides True Forget-me-not SE5 -5

x x x x Parthenocissus vitacea Thicket Creeper S5 4 3

x x Physocarpus opulifolius Eastern Ninebark S5 5 -3

x Plantago lanceolata English Plantain SE5 3

x Plantago rugelii Rugel's Plantain S5 1 0

x Podophyllum peltatum May-apple S5 5 3

x Populus alba White Poplar SE5 5

x Populus deltoides ssp. deltoides Eastern Cottonwood S5 4 0

x x Potentilla recta Sulphur Cinquefoil SE5 5

x Potentilla sp. Cinquefoil Species

x Prunus avium Sweet Cherry SE4 5

x x x x Prunus virginiana Choke Cherry S5 2 3

x Quercus macrocarpa Bur Oak S5 5 3

x Quercus rubra Northern Red Oak S5 6 3

x x x x Ranunculus acris Tall Buttercup SE5 0

x x Ranunculus repens Creeping Buttercup SE5 0

x x x x Rhamnus cathartica Common Buckthorn SE5 0

x Ribes sp. Currant Species (Exotic) SE

x Robinia pseudoacacia Black Locust SE5 3

x Rosa multiflora Multiflora Rose SE5 3

x x x x Rubus occidentalis Black Raspberry S5 2 5

x Rudbeckia laciniata Cut-leaved Coneflower S5 7 -3

x x x Rumex obtusifolius Bitter Dock SE5 -3

x Salix amygdaloides Peach-leaved Willow S5 6 -3

x x x Salix sp. Willow (Exotic) SE

x Sanguinaria canadensis Bloodroot S5 5 3

x Scrophularia marilandica Carpenter's Square Figwort S4 7 3

x Sinapis cf. arvensis Corn Mustard SE5 5

STANTEC CONSULTING 3
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VASCULAR PLANT LIST - Thorndale Rd. Bridge Replacement, Middlesex County, ON
Plant Species Observed next to the Thames River by B. Miller on June 21, 2019

x Solanum dulcamara Bittersweet Nightshade SE5 0

x Solidago altissima Tall Goldenrod S5 1 3

x Solidago flexicaulis Zigzag Goldenrod S5 6 3

x x x x Solidago gigantea Giant Goldenrod S5 4 -3

x Symphyotrichum novae-angliae New England Aster S5 2 -3

x Symphyotrichum puniceum Swamp Aster S5 6 -5

x x Taraxacum officinale Common Dandelion SE5 3

x x Thalictrum dioicum Early Meadow-rue S5 6 3

x x x Tilia americana American Basswood S5 4 3

x Toxicodendron radicans Poison Ivy S5 2 0

x Tragopogon pratensis Meadow Goat's-beard SE5 5

x Trifolium pratense Red Clover SE5 3

x Trifolium repens White Clover SE5 3

x Ulmus americana American Elm S5 3 -3

x Ulmus rubra Slippery Elm S5 6 0

x x Urtica dioica ssp. gracilis Slender Stinging Nettle S5 2 0

x x x Verbena urticifolia White Vervain S5 4 0

x x Viburnum opulus ssp. opulus Cranberry Viburnum SE3? -3

x Vicia cracca Tufted Vetch SE5 5

x x x x Vincetoxicum rossicum
European Swallow-wort 

(Dog-strangling Vine)
SE5 5

x Viola sp. Violet Species

x x x x Vitis riparia Riverbank Grape S5 0 0

ANGIOSPERMS (Monocots)

x Allium canadense Canada Garlic S5 8 3

x Arisaema triphyllum Jack-in-the-pulpit S5 5 -3

x Asparagus officinalis Garden Asparagus SE5 3

x Bromus inermis Smooth Brome SE5 5

x Carex blanda Woodland Sedge S5 3 0

x Carex hirta Hammer Sedge SE2 0

x Carex hystericina Porcupine Sedge S5 5 -5

x x Carex pellita Woolly Sedge S5 2 -5

x Carex rosea Rosy Sedge S5 2 5

x Carex spicata Spiked Sedge SE5 3
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VASCULAR PLANT LIST - Thorndale Rd. Bridge Replacement, Middlesex County, ON
Plant Species Observed next to the Thames River by B. Miller on June 21, 2019

x Carex stipata Awl-fruited Sedge S5 3 -5

x Carex trichocarpa Hairy-fruited Sedge S3 8 -5

x x x x Dactylis glomerata Orchard Grass SE5 3

x Eleocharis sp. Sprikerush Species

x Glyceria striata Fowl Mannagrass S5 3 -5

x Hemerocallis fulva Orange Daylily SE5 5

x Iris versicolor Harlequin Blue Flag S5 5 -5

x Lolium arundinaceum Tall Fescue SE5 3

x Maianthemum racemosum False Solomon's Seal S5 4 3

x x x x Phalaris arundinacea Reed Canary Grass S5 0 -3

x Phleum pratense Common Timothy SE5 3

x x Poa pratensis Kentucky Bluegrass S5 0 3

x Poa sp. Bluegrass Species

x Scilla siberica Siberian Squill SE2 5

x x Symplocarpus foetidus Skunk Cabbage S5 7 -5

x Trillium grandiflorum White Trillium S5 5 3

FLORISTIC SUMMARY TOTAL

Total Species 139

Native Species 83

Introduced (exotic) species 56

Species at Risk in Ontario (END, THR or SC) 1

Rare in Ontario (S1, S2 or S3) 2

Uncommon to common in Ontario (S4) 6

Common to very common in Ontario (S5) 75

Highly sensitive plant species with C value of 8, 9 or 10 3

Wetland Plant Species (-5, -4 or -3) 36
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Stantec Consulting Ltd. 
600-171 Queens Avenue, London ON  N6A 5J7 

 
 

October 15, 2019 
File: 165001122 

Attention: Karina Černiavskaja, District Planner 
Ministry of Natural Resources and Forestry, Aylmer District 
615 John St. N. Aylmer, ON N5H 2S8 
Tel: 519-773-4757 | Fax: 519-773-9014 | Email: karina.cerniavskaja@ontario.ca 

Dear Karina, 

Reference: Natural Heritage Information Request for Middlesex County Thorndale Bridge 
Improvements 

Middlesex County is undertaking a Municipal Class Environmental Assessment (EA) study for 
improvements to the Thorndale Bridge on County Road 28 (Thorndale Road; Figure 1). The existing bridge 
is approximately 65 years old and has been identified for replacement within the next 10 years. To establish 
the most appropriate solution to this need, the study will consider alternative solutions, including: do nothing 
(retain the existing bridge as is), rehabilitation or replacement of the Thorndale Bridge. Alternatives will be 
evaluated based on a range of factors and criteria. The study is being undertaken in accordance with the 
requirements for Schedule ‘C’ projects within the Municipal Class EA document (October 2000, as 
amended in 2007, 2011 & 2015), under the Ontario Environmental Assessment Act. 

The purpose of this letter is to request your input with respect to existing conditions within the Study Area, 
and to identify issues, concerns, or approval requirements that the Ministry of Natural Resources and 
Forestry (MNRF) may have. Stantec has conducted a search of the Natural Heritage Information Center 
(NHIC) Database, natural heritage data on MNRF’s Land Information Ontario (LIO) mapping website and 
the Ontario Reptile and Amphibian Atlas (ORAA), but we would like to request updates and/or corrections 
to the information, as available. This information is required to complete our natural heritage review for the 
project. 

FISH AND FISH HABITAT 

A background review was completed to identify fish and fish habitat, and aquatic species at risk (SAR) or 
rare species in the vicinity of the Study Area. The North Thames River within the Study Area (Figure 1; 
UTM coordinates 17T 486292.00 m E and 4771516.00 m N) is a permanent, warm-water, fish-bearing river. 
The LIO database includes fish species lists for the North Thames River in the Study Area (Table 1). Fish 
and mussel SAR recorded in the NHIC database and Fisheries and Oceans Canada (DFO) Aquatic 
Species at Risk mapping are also included in Table 1, below. 

Table 1: Aquatic species recorded in the Study Area 

Common Name Scientific Name Provincial S-rank SARO Status Source (2019) 
Black Bullhead Ameiurus melas S4  LIO 

mailto:karina.cerniavskaja@ontario.ca
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Black Redhorse Moxostoma 
duquesnei 

S2 THR DFO 

Blackside Darter Percina maculata S4  LIO 

Brook Stickleback Culaea inconstans S5  LIO 

Central Stoneroller Campostoma 
anomalum 

S4 NAR LIO 

Common Carp Cyprinus carpio SNA  LIO 

Common Shiner Luxilus cornutus S5  LIO 

Eastern Sand Darter Ammocrypta 
pellucida 

S2 END DFO 

Golden Redhorse Moxostoma 
erythrurum 

S4 NAR LIO 

Greenside Darter Etheostoma 
blennioides 

S4  LIO 

Johnny Darter Etheostoma nigrum S5  LIO 

Johnny 
Darter/Tesselated 
Darter 

Etheostoma 
nigrum/Etheostoma 
olmstedi 

  LIO 

Largemouth Bass Micropterus 
salmoides 

S5  LIO 

Mimic Shiner Notropis volucellus S5  LIO 

Muskellunge Esox masquinongy S4  LIO 

Northern Hog 
Sucker 

Hypentelium 
nigricans 

S4  LIO 

Northern Pike Esox lucius S5  LIO 

Northern Sunfish Lepomis peltastes S3 SC DFO 

Pumpkinseed Lepomis gibbosus S5  LIO 

Rayed Bean Villosa fabale S1 END NHIC 

Wavy-rayed 
Lampmussel 

Lampsilis fasciola S1 THR NHIC 

Rainbow Villosa iris S2/S3 SC DFO 

Rainbow Darter Etheostoma 
caeruleum 

S4  LIO 

Rock Bass Ambloplites rupestris S5  LIO 

Silver Shiner Notropis photogenis S2/S3 THR DFO 

Smallmouth Bass Micropterus 
dolomieu 

S5  LIO 

Spotfin Shiner Cyprinella spiloptera S4  LIO 
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Striped Shiner Luxilus 
chrysocephalus 

S4 NAR LIO 

White Sucker Catostomus 
commersonii 

S5  LIO 

Yellow Bullhead Ameiurus natalis S4  LIO 

Field assessment 

A fish habitat assessment, conducted on August 22, 2019, found shell evidence for the following mussel 
species within the Study Area: 

• Rayed Bean (Villosa fabale) 
• Wavy-rayed Lampmussel (Lampsilis fasciola) 
• Rainbow (Villosa iris) 
• Fluted Shell (Lasmigona costata) 
• Plain Pocketbook (Lampsilis cardium) 

• Spike (Elliptio dilatata) 
• Creeper (Strophitus udulatus) 
• Elktoe (Alasmidonta marginata) 
• Purple Wartyback (Cyclonaias tuberculata) 

 
Substrates within the Study Area were generally dominated by gravel and cobble with silt, sand and boulder 
present in lower proportion.  Sand substrates were in higher proportion on the east side of the river. In-
stream cover was provided by deep pools, cobble, boulder and aquatic macrophytes.  Riparian vegetation 
within 5m of the banks of the river included bull rushes, cut grass, reed canary grass, Joe Pye weed, giant 
ragweed, willow and jewel weed.  Riffle and run morphologies dominated the area in the vicinity of 
Thorndale Bridge.    

We are requesting confirmation or updates to the following information related to fish and fish habitat in the 
Study Area: 

• Species/community information from locations within the Study Area (Figure 1) 

• Watercourse thermal regime(s) and flow regime(s) 

• Special habitat features (e.g. groundwater upwelling, spawning areas, refugia, migratory routes) 

• In-water construction timing window(s) 

• MNRF fisheries management objectives, if applicable  
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TERRESTRIAL RESOURCES 

A background review was completed to identify species at risk or rare species and natural areas in the 
vicinity of the Study Area. The NHIC database, eBird database and the Ontario Reptile and Amphibian 
Atlas had records of six provincially rare or at-risk species within the vicinity of the Study Area (Table 2). 

Table 2: Recent records of rare terrestrial species or terrestrial Species at Risk  
(1980 – present). 

Common Name Latin Name Provincial  
S-rank 

SARO 
Status 

Source 
(2019) 

Hairy-fruited Sedge Carex trichocarpa S3  NHIC 

Spring Blue-eyed Mary Collinsia verna SX EXP NHIC 

Snapping Turtle Chelydra serpentina S3 SC ORAA 

Milksnake Lampropeltis triangulum S3  ORAA 

Eastern Wood-pewee Contopus virens S4B SC eBird 

Barn Swallow Hirundo rustica S4B THR eBird 

Other species which may be present based on range overlap and general habitat availability include: 
Butternut, Queensnake, Eastern Spiny Softshell, Eastern Meadowlark, Bobolink, Bank Swallow and Wood 
Thrush. 

No natural features were identified in the vicinity of the Study Area. 

CLOSING 

We respectfully request confirmation of the above findings and the identification of any additional natural 
heritage resources information you may have for the Study Area. We have also contacted the MECP with 
respect to provincially protected species at risk that may occur in the Study Area.  

Please contact the undersigned if you have any questions regarding this information request.  

Regards, 

Stantec Consulting Ltd. 

Joe Keene, M.Sc. 
Senior Benthic Ecologist 
Phone: 519 780-8152 
Fax: 519 836-2493 
joe.keene@stantec.com 

Melissa Cameron M.Sc., M.LA.  
Ecologist / Landscape Architect 
Phone: 519 645 3351  
 
melissa.cameron@stantec.com 
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Attachment 1: Figure 1 

 
c. Isaac Bartlett, Paula Burnard, Julie Werner  – Stantec Consulting Ltd.  

SAROntario@ontario.ca 
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Prepared by JW on 2019-05-15
Technical Review by ABC on yyyy-mm-dd

Independent Review by ABC on yyyy-mm-dd

Background Data

1. Coordinate System:  NAD 1983 UTM Zone 17N
2. Base features produced under license with the Ontario Ministry of Natural
Resources and Forestry © Queen's Printer for Ontario, 2019.

MIDDLESEX COUNTY
THORNDALE BRIDGE IMPROVEMENTS
COUNTY ROAD 28 (THORNDALE ROAD)

Municipality of
Thames Centre



1

Cameron, Melissa

From: Philip Simm <SimmP@thamesriver.on.ca>
Sent: Monday, June 17, 2019 3:11 PM
To: Werner, Julie
Subject: RE: Thorndale Bridge Improvements - EA

Follow Up Flag: Follow up
Flag Status: Completed

Hi Julie,  
I have uploaded some data to our ftp site: 
  
  Natural Heritage Features  
  Natural Hazards Features  
  Drinking Water Source Protection Area Features  
  UTRCA Owned Lands data  
  
https://ftp.thamesriver.on.ca/?u=J8pL3sB5&p=3K0zSR8O 
  
  
These layers: 
  
  Hydrology Data – HEC-RAS, Flow Files  
  Fish/Mussel data  
  Benthic Sampling Records  
  Terrestrial Species At Risk data  
  Aquatic Species At Risk data  
  
Have to come from other staff and I will pass them on as I get them. 
  
  
I didn't start at UTRCA until Feb 2004 so I think I just missed you (you might have been thinking of Terry Chapman - 
he's still here).  
I was recently updating our trails layer and some of your GPS work is still there (and the last time it was done...yikes!). 
  
phil. 
  
 

 
  
Philip Simm 
GIS Specialist 
1424 Clarke Road London, Ontario, N5V 5B9�
519.451.2800 Ext. 247 | Fax: 519.451.1188 
simmp@thamesriver.on.ca | www.thamesriver.on.ca 
 
 
>>> "Werner, Julie" <Julie.Werner@stantec.com> 6/10/2019 9:32 AM >>> 
Good morning Phil, 
 
  Thank you for your email, I have attached our study area (NAD83 UTM 17) along with the email from Karen Winfield for 
context to this request.  The layers we are interested in include: 
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 Natural Heritage Features  
 Natural Hazards Features  
 Drinking Water Source Protection Area Features  
 Hydrology Data – HEC-RAS, Flow Files  
 Fish/Mussel data  
 Benthic Sampling Records  
 Terrestrial Species At Risk data  
 Aquatic Species At Risk data  
 UTRCA Owned Lands data 

 
Please let me know if you have any questions or require any clarifications.  Also, I am not sure if you remember me but 
I used to work with you and Chris Harrington when I was a student at Western finishing up my Geography degree back 
in 2002. I am friends with Julie Welker still and ended up marrying Jeff Hill who was the marketing person at UTRCA 
while I was there.   
 
Thanks again for your help. 
 
Julie Werner B.A., GISP 
Environmental Planner, GIS Analyst 
  

Direct: 905 381-3245 
Mobile: 905 928-9240 
Julie.Werner@stantec.com 
  

Stantec 
200-835 Paramount Drive 
Stoney Creek ON L8J 0B4 
  

  
  

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the 
intended recipient, please delete all copies and notify us immediately. 
 
From: Philip Simm <SimmP@thamesriver.on.ca>  
Sent: Monday, June 10, 2019 8:20 AM 
To: Werner, Julie <Julie.Werner@stantec.com> 
Subject: Thorndale Bridge Improvements ‐ EA 
 
Hi Julie, 
Please forward a polygon of the extent required and a list of layers you think you might need. 
  
Regards, 
phil. 
 

 
  
Philip Simm 
GIS Specialist 
1424 Clarke Road London, Ontario, N5V 5B9�
519.451.2800 Ext. 247 | Fax: 519.451.1188 
simmp@thamesriver.on.ca | www.thamesriver.on.ca 
 

<The contents of this e-mail and any attachments are intended for the named recipient(s). This e-mail may 
contain information that is privileged, confidential and/or exempt from disclosure under applicable law. If you 
have received this message in error, are not the named recipient(s), or believe that you are not the intended 
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recipient immediately notify the sender and permanently delete this message without reviewing, copying, 
forwarding, disclosing or otherwise using it or any part of it in any form whatsoever.>  

 

<The contents of this e-mail and any attachments are intended for the named recipient(s). This e-mail may 
contain information that is privileged, confidential and/or exempt from disclosure under applicable law. If you 
have received this message in error, are not the named recipient(s), or believe that you are not the intended 
recipient immediately notify the sender and permanently delete this message without reviewing, copying, 
forwarding, disclosing or otherwise using it or any part of it in any form whatsoever.>  
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Cameron, Melissa

From: Cerniavskaja, Karina (MNRF) <Karina.Cerniavskaja@ontario.ca>
Sent: Wednesday, October 16, 2019 8:28 AM
To: Cameron, Melissa
Cc: Werner, Julie; Hohner, Paula; Harttrup, Nancy; Bartlett, Isaac; Keene, Joe; Species at Risk (MECP)
Subject: RE: Natural Heritage Information Request - Thorndale Bridge

Good morning Melissa, 
  
Thank you for your email and letter. 
  
I have circulated your email and letter with appropriate Ministry of Natural Resources and Forestry, 
Aylmer District staff for review and comment.  
  
Please let me know if you have any questions. 
  
Thanks again, 
Karina 
  
____________________________________________________________________ 
Karina Černiavskaja, District Planner 
Ministry of Natural Resources and Forestry, Aylmer District 
615 John St. N. Aylmer, ON N5H 2S8 
Tel: 519‐773‐4757 | Fax: 519‐773‐9014 | Email: karina.cerniavskaja@ontario.ca 
  
As part of providing accessible customer service, please let me know if you have any accommodation needs or require 
communication supports or alternate formats. 

  
  
  
From: Cameron, Melissa <Melissa.Cameron@stantec.com>  
Sent: October‐15‐19 4:19 PM 
To: Cerniavskaja, Karina (MNRF) <Karina.Cerniavskaja@ontario.ca> 
Cc: Werner, Julie <Julie.Werner@stantec.com>; Hohner, Paula <Paula.Hohner@stantec.com>; Harttrup, Nancy 
<nancy.harttrup@stantec.com>; Bartlett, Isaac <isaac.bartlett@stantec.com>; Keene, Joe <Joe.Keene@stantec.com>; 
Species at Risk (MECP) <SAROntario@ontario.ca> 
Subject: Natural Heritage Information Request ‐ Thorndale Bridge 
  
Good afternoon Karina, 
  
Thank you for providing comments on the Notice of Public Information Centre 1. Please find attached a letter requesting 
natural heritage data relevant to the Middlesex County Thorndale Bridge improvements (Municipal Class EA Study). We 
have completed a preliminary screening based on publicly-available data sources and request your confirmation of our 
findings or any additional natural heritage data you may have. A copy is also being provided to MECP for their 
information. Based on our interpretation of MECP’s Draft Proponent’s Guide to Preliminary Screening for Species 
at Risk, consultation with an MECP biologist is initiated once results of field investigations are available and potential 
project impacts are understood. 
  
Thank you again, and best regards, 
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Melissa 
  
Melissa Cameron M.Sc, M.LA, OALA 
Ecologist / Landscape Architect 
  
Direct: 519 645-3351 
Mobile: 226 971-0042 
melissa.cameron@stantec.com 
  
Stantec 
  

  
  
The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the 
intended recipient, please delete all copies and notify us immediately. 



From: Buck, Kathleen (MNRF)
To: Cameron, Melissa
Cc: MNRF Ayl Planners (MNRF); Werner, Julie; Hohner, Paula; Harttrup, Nancy; Bartlett, Isaac; Keene, Joe
Subject: RE: Natural Heritage Information Request - Thorndale Bridge
Date: Thursday, October 31, 2019 2:57:20 PM
Attachments: image001.png

let_nat_her_ir_20191015.pdf
NHGuide_MNRF_2019-04-01.pdf

Good afternoon Melissa,
 
I’ve reviewed the attached preliminary screening of available background data for Middlesex
County’s Municipal Class Environmental Assessment study for improvements to the Thorndale
Bridge on County Road 28 (Thorndale Road) in the Municipality of Thames Centre, Middlesex
County. Please see the additional information that we have available for the Study Area:
 
Fish and Fish Habitat

Fish Species Summary: Blackside Darter, Black Bullhead, Blackside Darter, Bluntnose Minnow,
Brook Stickleback, Common Shiner, Central Stoneroller, Common Carp, Elktoe, Fantail Darter,
Golden Redhorse, Greater Redhorse, Greenside Darter, Johnny Darter, Johnny
Darter/Tesselated Darter, Largemouth Bass, Mimic Shiner, Muskellunge, Mucket, Northern
Hog Sucker, Northern Pike, Pumpkinseed, Purple Wartyback, Rainbow Darter, Rock Bass,
Smallmouth Bass, Rosyface Shiner, Smallmouth Bass, Stonecat, Spotfin Shiner, Striped Shiner,
White Sucker, Yellow Bullhead
Thermal Regime: Warm
Restricted In-Water Work Timing Window: March 15-July 15

 
Terrestrial Resources
There are no Areas of Natural and Scientific Interest (ANSIs) or Provincially Significant Wetlands
(PSWs) within or adjacent to the project area.
 
Species of Conservation Concern
The habitat of provincially rare (S1-S3, SH) and Special Concern species is considered Significant
Wildlife Habitat under the category of ‘Special Concern and Rare Wildlife Species’ in the Significant
Wildlife Habitat Technical Guide Ecoregion Criteria Schedules. Therefore, consideration should be
given to these species and whether their habitat occurs on or within 120 m of the Study Area. The
following Species of Conservation Concern (provincially tracked species) are located in the vicinity of
the Study Area. Please note, this does not include species that are listed on the Species at Risk in
Ontario (SARO) List. To ensure access to reliable and up to date information, please contact
SAROntario@ontario.ca.

Hairy-fruited Sedge (S3)
Lizard's-tail (S3)
Narrow-leaved Wild Leek (S1?)
Striped Cream Violet (S3)
Elktoe (S3)
Great Egret (S2B)
Greater Redhorse (S3)

mailto:Kathleen.Buck@ontario.ca
mailto:Melissa.Cameron@stantec.com
mailto:MNRF.Ayl.Planners@ontario.ca
mailto:Julie.Werner@stantec.com
mailto:Paula.Hohner@stantec.com
mailto:nancy.harttrup@stantec.com
mailto:isaac.bartlett@stantec.com
mailto:Joe.Keene@stantec.com
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Attention: Karina Černiavskaja, District Planner 
Ministry of Natural Resources and Forestry, Aylmer District 
615 John St. N. Aylmer, ON N5H 2S8 
Tel: 519-773-4757 | Fax: 519-773-9014 | Email: karina.cerniavskaja@ontario.ca 


Dear Karina, 


Reference: Natural Heritage Information Request for Middlesex County Thorndale Bridge 
Improvements 


Middlesex County is undertaking a Municipal Class Environmental Assessment (EA) study for 
improvements to the Thorndale Bridge on County Road 28 (Thorndale Road; Figure 1). The existing bridge 
is approximately 65 years old and has been identified for replacement within the next 10 years. To establish 
the most appropriate solution to this need, the study will consider alternative solutions, including: do nothing 
(retain the existing bridge as is), rehabilitation or replacement of the Thorndale Bridge. Alternatives will be 
evaluated based on a range of factors and criteria. The study is being undertaken in accordance with the 
requirements for Schedule ‘C’ projects within the Municipal Class EA document (October 2000, as 
amended in 2007, 2011 & 2015), under the Ontario Environmental Assessment Act. 


The purpose of this letter is to request your input with respect to existing conditions within the Study Area, 
and to identify issues, concerns, or approval requirements that the Ministry of Natural Resources and 
Forestry (MNRF) may have. Stantec has conducted a search of the Natural Heritage Information Center 
(NHIC) Database, natural heritage data on MNRF’s Land Information Ontario (LIO) mapping website and 
the Ontario Reptile and Amphibian Atlas (ORAA), but we would like to request updates and/or corrections 
to the information, as available. This information is required to complete our natural heritage review for the 
project. 


FISH AND FISH HABITAT 


A background review was completed to identify fish and fish habitat, and aquatic species at risk (SAR) or 
rare species in the vicinity of the Study Area. The North Thames River within the Study Area (Figure 1; 
UTM coordinates 17T 486292.00 m E and 4771516.00 m N) is a permanent, warm-water, fish-bearing river. 
The LIO database includes fish species lists for the North Thames River in the Study Area (Table 1). Fish 
and mussel SAR recorded in the NHIC database and Fisheries and Oceans Canada (DFO) Aquatic 
Species at Risk mapping are also included in Table 1, below. 


Table 1: Aquatic species recorded in the Study Area 


Common Name Scientific Name Provincial S-rank SARO Status Source (2019) 
Black Bullhead Ameiurus melas S4  LIO 



mailto:karina.cerniavskaja@ontario.ca
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Black Redhorse Moxostoma 
duquesnei 


S2 THR DFO 


Blackside Darter Percina maculata S4  LIO 


Brook Stickleback Culaea inconstans S5  LIO 


Central Stoneroller Campostoma 
anomalum 


S4 NAR LIO 


Common Carp Cyprinus carpio SNA  LIO 


Common Shiner Luxilus cornutus S5  LIO 


Eastern Sand Darter Ammocrypta 
pellucida 


S2 END DFO 


Golden Redhorse Moxostoma 
erythrurum 


S4 NAR LIO 


Greenside Darter Etheostoma 
blennioides 


S4  LIO 


Johnny Darter Etheostoma nigrum S5  LIO 


Johnny 
Darter/Tesselated 
Darter 


Etheostoma 
nigrum/Etheostoma 
olmstedi 


  LIO 


Largemouth Bass Micropterus 
salmoides 


S5  LIO 


Mimic Shiner Notropis volucellus S5  LIO 


Muskellunge Esox masquinongy S4  LIO 


Northern Hog 
Sucker 


Hypentelium 
nigricans 


S4  LIO 


Northern Pike Esox lucius S5  LIO 


Northern Sunfish Lepomis peltastes S3 SC DFO 


Pumpkinseed Lepomis gibbosus S5  LIO 


Rayed Bean Villosa fabale S1 END NHIC 


Wavy-rayed 
Lampmussel 


Lampsilis fasciola S1 THR NHIC 


Rainbow Villosa iris S2/S3 SC DFO 


Rainbow Darter Etheostoma 
caeruleum 


S4  LIO 


Rock Bass Ambloplites rupestris S5  LIO 


Silver Shiner Notropis photogenis S2/S3 THR DFO 


Smallmouth Bass Micropterus 
dolomieu 


S5  LIO 


Spotfin Shiner Cyprinella spiloptera S4  LIO 
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Striped Shiner Luxilus 
chrysocephalus 


S4 NAR LIO 


White Sucker Catostomus 
commersonii 


S5  LIO 


Yellow Bullhead Ameiurus natalis S4  LIO 


Field assessment 


A fish habitat assessment, conducted on August 22, 2019, found shell evidence for the following mussel 
species within the Study Area: 


• Rayed Bean (Villosa fabale) 
• Wavy-rayed Lampmussel (Lampsilis fasciola) 
• Rainbow (Villosa iris) 
• Fluted Shell (Lasmigona costata) 
• Plain Pocketbook (Lampsilis cardium) 


• Spike (Elliptio dilatata) 
• Creeper (Strophitus udulatus) 
• Elktoe (Alasmidonta marginata) 
• Purple Wartyback (Cyclonaias tuberculata) 


 
Substrates within the Study Area were generally dominated by gravel and cobble with silt, sand and boulder 
present in lower proportion.  Sand substrates were in higher proportion on the east side of the river. In-
stream cover was provided by deep pools, cobble, boulder and aquatic macrophytes.  Riparian vegetation 
within 5m of the banks of the river included bull rushes, cut grass, reed canary grass, Joe Pye weed, giant 
ragweed, willow and jewel weed.  Riffle and run morphologies dominated the area in the vicinity of 
Thorndale Bridge.    


We are requesting confirmation or updates to the following information related to fish and fish habitat in the 
Study Area: 


• Species/community information from locations within the Study Area (Figure 1) 


• Watercourse thermal regime(s) and flow regime(s) 


• Special habitat features (e.g. groundwater upwelling, spawning areas, refugia, migratory routes) 


• In-water construction timing window(s) 


• MNRF fisheries management objectives, if applicable  
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TERRESTRIAL RESOURCES 


A background review was completed to identify species at risk or rare species and natural areas in the 
vicinity of the Study Area. The NHIC database, eBird database and the Ontario Reptile and Amphibian 
Atlas had records of six provincially rare or at-risk species within the vicinity of the Study Area (Table 2). 


Table 2: Recent records of rare terrestrial species or terrestrial Species at Risk  
(1980 – present). 


Common Name Latin Name Provincial  
S-rank 


SARO 
Status 


Source 
(2019) 


Hairy-fruited Sedge Carex trichocarpa S3  NHIC 


Spring Blue-eyed Mary Collinsia verna SX EXP NHIC 


Snapping Turtle Chelydra serpentina S3 SC ORAA 


Milksnake Lampropeltis triangulum S3  ORAA 


Eastern Wood-pewee Contopus virens S4B SC eBird 


Barn Swallow Hirundo rustica S4B THR eBird 


Other species which may be present based on range overlap and general habitat availability include: 
Butternut, Queensnake, Eastern Spiny Softshell, Eastern Meadowlark, Bobolink, Bank Swallow and Wood 
Thrush. 


No natural features were identified in the vicinity of the Study Area. 


CLOSING 


We respectfully request confirmation of the above findings and the identification of any additional natural 
heritage resources information you may have for the Study Area. We have also contacted the MECP with 
respect to provincially protected species at risk that may occur in the Study Area.  


Please contact the undersigned if you have any questions regarding this information request.  


Regards, 


Stantec Consulting Ltd. 


Joe Keene, M.Sc. 
Senior Benthic Ecologist 
Phone: 519 780-8152 
Fax: 519 836-2493 
joe.keene@stantec.com 


Melissa Cameron M.Sc., M.LA.  
Ecologist / Landscape Architect 
Phone: 519 645 3351  
 
melissa.cameron@stantec.com 
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1.0 Background, Purpose and Scope 


1.1 Background 


The Ministry of Natural Resources and Forestry (MNRF) maintains a substantial amount 


of natural heritage information. The Government of Ontario is committed to 


transparency, customer service, and making information more publicly accessible. 


Access to natural heritage information is critical to informing municipal planning 


processes, development activities, and other initiatives such as science and research. 


To make natural heritage information more accessible and better understood, this 


document consolidates available MNRF natural heritage information and outlines how 


this information can be accessed.   


1.2 Purpose of this Guide 


The purpose of this guide is three-fold:  


1. To provide a directory of natural heritage information sources available from the 


MNRF;  


2. To reduce wait times for users to access the data, especially considering that 


much of the information is open and accessible; and 


3. To help users efficiently access available data. 


 


It remains the proponent’s responsibility to: 


• Complete a preliminary screening for their projects, 


• Obtain available information from multiple sources, 


• Conduct any necessary field studies, and  


• Consider any potential environmental impacts that may result from a proposed 


activity.  


 


To provide the most efficient service possible, proponents should complete natural 


heritage screenings prior to contacting Government of Ontario Ministry offices or other 


agencies for more detailed technical information and advice. This guide provides 


detailed information on where and how to access information to screen a study area in 


advance of consulting with Ministries.  


1.3 Scope 


MNRF maintains and provides information related to its resource management and land 


use planning mandate, including natural heritage, fisheries, wildlife, mineral aggregate 


resources, crown lands, protected lands and more. This information is made available to 


organizations, private individuals, consultants, and developers through online sources 


and is often considered under various pieces of legislation or as part of regulatory 
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approvals and planning processes. This guide has been created to help users navigate 


the available natural heritage information to support various activities. This guide 


additionally provides a list of other sources of information beyond MNRF, although it is 


not intended to be an exhaustive list of available sources. 


This guide does not replace the Natural Heritage Reference Manual but is intended to 


support it. This guide is not intended to circumvent any field studies that may be 


necessary to document features and assess impacts. 


This guide is a resource for proponents during project planning. Reviewing the layers 


listed in the appendices will enable proponents to prepare for both proponent and 


government led Environmental Assessments. For projects proposed on crown land, 


MNRF is the permitting agency and there may be additional initial screening 


requirements. Further studies may be required depending on the nature and location of 


the project.  


1.4 Audience 


The intent of this public guide is to make it easier for the proponents and consultants to 


access relevant information. This guide will also help internal Ministry staff who are 


responding to information requests or site screenings.  


1.5 Disclaimer  


The information available from MNRF and the sources listed below in the appendices 


should not be considered as a substitute for site visits and appropriate field 


surveys. Generally, information available from MNRF can be regarded as a starting 


point from which to conduct further field studies, if needed. While this data represents 


MNRF’s best available current information, it is important to note that a lack of 


information for a site does not mean that additional features and values are not present. 


There are many areas where MNRF does not currently have information. On‐site 


assessments can better verify site conditions, identify natural features and values and 


confirm presence of species at risk and/or their habitats.  


This guide will be updated from time to time. For a current version of this guide, please 


contact your local or regional Government of Ontario Ministry office. Up-to-date contact 


information for Ministry offices can be obtained through the Government of Ontario 


Employee and Organization Directory, Info-GO, available at 


http://www.infogo.gov.on.ca/infogo/home.html.  



http://www.infogo.gov.on.ca/infogo/home.html
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2.0 Data Resources  


2.1 Make a Map: Natural Heritage Areas 


The MNRF maintains the Make a Natural Heritage Area Map: 


http://www.gisapplication.lrc.gov.on.ca/mamnh/Index.html?site=MNR_NHLUPS_Natural


Heritage&viewer=NaturalHeritage&locale=en-US which provides public access to 


natural heritage information without the user needing to have  Geographic Information 


System (GIS) capability. It allows users to view and identify natural heritage features, 


mark areas of interest, and create and print a custom map directly from the web 


application. The tool also shows topographic information such as roads, rivers, contours 


and municipal boundaries. 


Make a Natural Heritage Area Map should be consulted as a first step in 


screening for natural heritage features. This tool does not provide access to all of the 


MNRF’s natural heritage information and some layers may be incomplete. 


Users are advised that sensitive information has been removed from the natural areas 


dataset and the occurrences of species at risk, rare plant communities and wildlife 


concentration areas has been generalized to a 1-kilometre grid. 


The web-based mapping tool displays natural heritage data, including: 


• Generalized Species at risk occurrence data (based on a 1-km square grid), 


• provincial parks and conservation reserves, 


• Areas of Natural and Scientific Interest, 


• Wetlands, 


• Woodlands, and  


• Natural Heritage Information Centre data. 


Data cannot be downloaded directly from this web map, however, information included 


in this application is available digitally through Land Information Ontario: 


https://www.ontario.ca/page/land-information-ontario (LIO). 


2.2 Land Information Ontario (LIO) 


Most natural heritage data is publicly available. This data is managed in a large 


corporate database called the LIO Warehouse and can be discovered through the LIO 


Metadata Management Tool: 


https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home. This tool provides 


descriptive information about the characteristics, quality and context of the data. 


Publicly available geospatial data can be downloaded directly from this site.  



http://www.gisapplication.lrc.gov.on.ca/mamnh/Index.html?site=MNR_NHLUPS_NaturalHeritage&viewer=NaturalHeritage&locale=en-US

https://www.ontario.ca/page/land-information-ontario

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home
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The LIO Metadata Management Tool helps users to find, assess and access GIS data 


and houses up to 350 data and information products. Geospatial data are available 


through this tool, including (but not limited to): 


• Aquatic Resource Area (ARA) data classes: general fisheries spatial data 


including water body type, thermal regime and fish species 


• Spawning Area (fish) 


• Nursery Area (fish) 


• Nesting Site (birds) 


• Areas of Natural and Scientific Interest (ANSIs) 


• Wetlands 


• Wintering Area (deer, moose, etc.) 


• Fire (Potential Hazardous Forest Types for Wildland Fire 


 


Appendix A links MNRF’s authoritative, relevant data sets to the location in the LIO 


Database where the data can be downloaded. 


Note that while most data is publicly available, some data may be considered highly 


sensitive (i.e., Nursery Areas for fish, species at risk observations), and as such, 


restrictions are in place limiting access to this information.  


2.3 Species at Risk 


For detailed information on species at risk, please visit Make a Natural Heritage Areas 


Map or contact the Ministry of Environment, Conservation and Parks at 


SAROntario@ontario.ca.  


2.4 Public Agencies 


Ministries, Municipalities and Conservation Authorities may have proposed 


infrastructure work that requires screening. In these instances, these broader public 


sector organizations should contact the appropriate Ministry Office to explore more 


efficient ways to access information and make decisions. This could include entering 


into data sharing agreements. Please note that many public agencies already have 


ongoing data sharing agreements in place with LIO and the Natural Heritage 


Information Centre (NHIC).   


2.5 For Additional Information 


For information pertaining to corporate data, contact LIO for support by email 


at lio@ontario.ca or by telephone at 705-755-1878. 



http://www.gisapplication.lrc.gov.on.ca/mamnh/Index.html?site=MNR_NHLUPS_NaturalHeritage&viewer=NaturalHeritage&locale=en-US

http://www.gisapplication.lrc.gov.on.ca/mamnh/Index.html?site=MNR_NHLUPS_NaturalHeritage&viewer=NaturalHeritage&locale=en-US

mailto:SAROntario@ontario.ca

mailto:lio@ontario.ca
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For further information pertaining to the NHIC, including data sharing agreements, 


please email NHICrequests@ontario.ca or call 705-755-2159.  


There may be circumstances where a local Government of Ontario office should be 


consulted for additional information and/or technical advice. For instance, projects 


proposed on Crown Land should be discussed early in the project planning process with 


local MNRF District staff.  


A listing of District offices can be found on this web page 


https://www.ontario.ca/page/ministry-natural-resources-and-forestry-regional-and-


district-offices



mailto:NHICrequests@ontario.ca

https://www.ontario.ca/page/ministry-natural-resources-and-forestry-regional-and-district-offices

https://www.ontario.ca/page/ministry-natural-resources-and-forestry-regional-and-district-offices
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Appendix A: Natural Heritage Mapping Resources  
The table below provides users links to maps and GIS data depicting natural heritage. This list is intended to help guide a natural heritage screening 
exercise. Click in the Information Source column for hyperlinks. 


 


Information Source Theme Instructions for using this information 


Wetland 


Significant Wetlands 
Use field" WETLAND_SIGNIFICANCE = Evaluated-Provincial" for provincially significant 
wetlands.  


Coastal Weltands  Use field”COASTAL_IND=Yes” for Coastal Wetlands 


Fish & Wildlife, Wetlands 
Support evaluation and identification of habitat and wetlands. Please consult user guide for 
details. Consult the User Guide for more information. 


Make a Natural Heritage Areas Map 


Endangered and Threatened 
Species 


Turn on the NHIC 1 km Grid square and use the Find… tool to query for species intersecting the 
grid. Consult the User guide for more information. 


Fish & Wildlife Habitat 
Turn on the NHIC 1 km Grid square and use the Find… tool to query for species intersecting the 
grid. Consult the User guide for more information. 


Provincially Tracked Species 1KM Grid 


Endangered and Threatened 
Species 


Use field ”SARO_STAUS= ‘Endangered’ or SARO_STATUS=’Threatened’” for Endangered and 
Threatened species. 


Wintering Area Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Aquatic Feeding Area Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Breeding Area Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Calving Fawning Site Wildlife Habitat Supports evaluation and identification of wildlife habitat. 



https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=04e466a9-7731-438c-a37a-38fde98202b7

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/CMID/Wetland%20-%20User%20Guide.pdf

http://www.gisapplication.lrc.gov.on.ca/mamnh/Index.html?site=MNR_NHLUPS_NaturalHeritage&viewer=NaturalHeritage&locale=en-US

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/Policy/User_Guide-Map_a_Natural_Heritage_Area-eng.pdf

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/Policy/User_Guide-Map_a_Natural_Heritage_Area-eng.pdf

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=a4985a19-c951-48f3-88f1-d391a255df23

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=16ebc06e-f492-40cc-aaf1-92e8cc6d107c

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=70a7e93f-d446-4fe1-9a4e-2094bf554e22

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=0cbb6dfb-ddf4-4bc8-b5f2-325c8143941f

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=62565fd2-80c3-4069-bdb4-03372ce9b9a5
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Information Source Theme Instructions for using this information 


Den Site Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Feeding Area, Wildlife Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Habitat Planning Range Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Mineral Lick Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Nesting Site Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Nursery Area, Wildlife Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Resting Area Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Staging Area, Wildlife Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


Travel Corridor, Wildlife Wildlife Habitat Supports evaluation and identification of wildlife habitat. 


ANSI 


Significant Areas of Natural 
and Scientific Interest 


Use the field  "ANSI_SIGNIFICANCE = Provincial" if you need to view only Provincially Significant 
ANSI. Consult the User Guide for more information. 


Wooded Area Woodlands Supports evaluation and identification of significant woodlands and wildlife habitat 


ARA Line Segment Fish Species and Habitat 
Supports evaluation and identification of fish habitat by indicating fish species present in the water 
feature. Consult the User Guide for more information. 



https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=2c554639-bd24-4a4b-8804-8dccfd4499fb

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=4e385404-9eeb-41bc-b7ce-ebd86a611174

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=8b5fc416-6cd3-47dd-89de-96693f39988f

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=bff5bb9b-2df6-4e42-bf65-44193f20ffac

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=3fb696d5-de75-4966-9680-24226440f2ef

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=ee5115b5-9af3-460d-8a85-4572b254abdd

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=d564a52e-4bd7-4f62-be5a-6656899d48be

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=f0358fac-bb24-4aa7-b629-6d733a5292f2

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=b21e0f7e-e954-4088-b33a-72b6bbcadb19

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=380a17d3-d207-4d5b-be19-ab7b79c43355

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/CMID/ANSI%20-%20Data%20Description.pdf

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=bf4edf9f-054e-4a92-89d0-f4c75e3bffa9

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=233efbfe-81b5-4ab6-949f-dc78b1d7c9cc

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/CMID/ARA%20Summary%20and%20ARA%20Survey%20User%20Guide.pdf
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Information Source Theme Instructions for using this information 


ARA Polygon Segment 


Fish Species and Habitat 
Supports evaluation and identification of fish habitat by indicating fish species present in the water 
feature. Consult the User Guide for more information. 


At Capacity Lake Trout 
Lakes 


Use field" AT_DEVELOPMENT_CAPACITY_IND = Yes" for designated at capacity lakes  


Aquatic Resource Area (ARA) Survey Point Fish Species 
Supports evaluation and identification of fish habitat by indicating fish species present at that 
location. Consult the User Guide for more information. 


Spawning Area Fish Habitat Supports evaluation and identification of fish habitat 


Nursery Area, Fish Fish Habitat Supports evaluation and identification of fish habitat 


Staging Area, Fish Fish Habitat Supports evaluation and identification of fish habitat 


Feeding Area, Fish Fish Habitat Supports evaluation and identification of fish habitat 


Travel Corridor Fish Fish Habitat Supports evaluation and identification of fish habitat 


Ecoregion Ecoregions Used to determine what ecoregion covers your area  


Natural heritage System Area Natural Heritage System 
Identifies Natural Heritage System Areas within the Greenbelt Plan, the Oak Ridges Moraine 
Conservation Plan, the Niagara Escarpment Plan and the Growth Plan for the Greater Golden 
Horseshoe. Consult this guide for more information. 


Breeding Bird Atlas Wildlife Habitat 
Provides additional information on the location of Breeding Birds 


eBird Wildlife Habitat 
Provides additional information on bird sightings 



https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=e5740a52-d76e-4c58-9ff3-4ebdabf5a24f

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/CMID/ARA%20Summary%20and%20ARA%20Survey%20User%20Guide.pdf

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=81c00843-921b-4cc1-a4f0-46abd9bedf57

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/CMID/ARA%20Summary%20and%20ARA%20Survey%20User%20Guide.pdf

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=af176fb4-cd69-4500-8e5b-7b62c20a34aa

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=9db38bb6-a346-4bae-8268-92c104f7e794

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=95de1563-3acf-456d-9cfa-172050e63870

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=c881db1c-ee65-4933-a8d1-757123049af4

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=eff2fb02-7850-4929-baf3-3a582dbe2361

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=1ec3db46-6d91-4e14-a511-625020011258

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=bd4d1354-22bf-45ac-a19b-a140e1c906ec

https://www.sse.gov.on.ca/sites/MNR-PublicDocs/EN/CMID/GrowthPlan_NaturalHeritageSystem_TechnicalReport.pdf

http://www.birdsontario.org/atlas/index.jsp?lang=en

https://ebird.org/home
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Information Source Theme Instructions for using this information 


Ontario Reptile and Amphibian Atlas Wildlife Habitat 
Provides additional information on Reptile and Amphibian sightings 


iNaturalist Fish & Wildlife Habitat 
Provides additional information on fish & wildlife sightings 


 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 



https://ontarionature.org/programs/citizen-science/reptile-amphibian-atlas

https://www.inaturalist.org/
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Appendix B: Natural Heritage Information Resources  
The table below provides users links to Natural Heritage policies and documentation that should be referenced when conducting a natural heritage 
screening exercise. Click in the Information Source column for hyperlinks 


 


Information Source Theme Description 


https://www.ontario.ca/document/water-work-timing-window-
guidelines  


Water Work 
Timing 
windows 


An information source that can be used to determine in-water work timing windows  


Inland Lakes designated for Lake Trout management Fish Habitat A list of lakes in Ontario that are managed as Lake Trout lakes 


Significant wildlife habitat guide  


Wildlife 
Habitat 


Provides detailed information on the identification, description and prioritization of significant wildlife 
habitat. 


Significant wildlife habitat ecoregional criteria schedules: 
Ecoregion 6E  


Wildlife 
Habitat 


Provides detailed information on the description, criteria, information sources and assessment 
methods for significant wildlife habitat in Ecoregion 6E 


Significant wildlife habitat ecoregional criteria schedules: 
Ecoregion 7E  


Wildlife 
Habitat 


Provides detailed information on the description, criteria, information sources and assessment 
methods for significant wildlife habitat in Ecoregion 7E 


Significant wildlife habitat ecoregional criteria schedules: 
Ecoregion 5E  


Wildlife 
Habitat 


Provides detailed information on the description, criteria, information sources and assessment 
methods for significant wildlife habitat in Ecoregion 5E 


Significant wildlife habitat ecoregional criteria schedules: 
Ecoregion 3E  


Wildlife 
Habitat 


Provides detailed information on the description, criteria, information sources and assessment 
methods for significant wildlife habitat in Ecoregion 3E 


Significant wildlife habitat ecoregional criteria schedules: 
Ecoregion 3W  


Wildlife 
Habitat 


Provides detailed information on the description, criteria, information sources and assessment 
methods for significant wildlife habitat in Ecoregion 3E 


Significant wildlife habitat ecoregional criteria schedules: 
Ecoregion 4E  


Wildlife 
Habitat 


Provides detailed information on the description, criteria, information sources and assessment 
methods for significant wildlife habitat in Ecoregion 3E 


Significant wildlife habitat mitigation support tool  


Wildlife 
Habitat 


Provides advice and recommendations on how to mitigate wildlife habitat during a development 
process 


Natural heritage reference manual 


Natural 
Heritage 


Provides guidance for implementing the natural heritage policies of the Provincial policy Statement 



https://www.ontario.ca/document/water-work-timing-window-guidelines

https://www.ontario.ca/document/water-work-timing-window-guidelines

https://dr6j45jk9xcmk.cloudfront.net/documents/4922/inland-ontario-lakes-final-english.pdf

https://www.ontario.ca/document/guide-significant-wildlife-habitat

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-6e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-6e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-7e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-7e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-5e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-5e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-3e

https://www.ontario.ca/document/significant-wildlife-habitat-ecoregional-criteria-schedules-ecoregion-3e

https://apps.mnr.gov.on.ca/ebr/docs/ecs-3w-draft.pdf

https://apps.mnr.gov.on.ca/ebr/docs/ecs-3w-draft.pdf

http://apps.mnr.gov.on.ca/public/files/er/schedule-4e-draft-21082016.pdf

http://apps.mnr.gov.on.ca/public/files/er/schedule-4e-draft-21082016.pdf

https://www.ontario.ca/document/significant-wildlife-habitat-mitigation-support-tool

https://www.ontario.ca/document/natural-heritage-reference-manual
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Appendix C: Other information Sources  
The table below provides users links to other data and resources that could be relevant when screening for development. Click in the Information 
Source column for hyperlinks 
 


Information Source Theme 


Crown Land Use Policy Atlas Crown Land  


Make a Topographic Map Base Data Mapping 


Pits and Quarries Aggregates  


Aggregate resources policies and procedures Aggregates 


Aggregate resources study  
 


Aggregates 


Exploring for and extracting oil, natural gas and salt resources   Oil, Gas and Salt Resources 


Petroleum wells   Oil, Gas and Salt Resources 


Great Lakes – St. Lawrence River System and Large inland lakes: Technical Guides for flooding, erosion 
and dynamic beaches in support of natural hazards policies 3.1 of the provincial policy statement 


Hazards 


Adaptive Management of Stream Corridors in Ontario including Natural Hazards Technical Guides Hazards 


The Wildland Fire Risk Assessment and Mitigation Reference Manual  Hazards 



http://www.gisapplication.lrc.gov.on.ca/CLUPA/Index.html?site=CLUPA&viewer=CLUPA&locale=en-US

http://www.gisapplication.lrc.gov.on.ca/matm/Index.html?site=Make_A_Topographic_Map&viewer=MATM&locale=en-US

https://www.ontario.ca/environment-and-energy/find-pits-and-quarries

https://www.ontario.ca/rural-and-north/aggregate-resources-policies-and-procedures

https://www.ontario.ca/page/aggregate-resources-study

http://www.ontario.ca/page/exploring-and-extracting-oil-natural-gas-and-salt-resources

https://www.ontario.ca/data/petroleum-wells

http://www.iwsstore.ca/publication_4.asp

http://www.iwsstore.ca/publication_4.asp

http://www.iwsstore.ca/publication_5.asp

http://apps.mnr.gov.on.ca/public/files/er/mnrf-wildland-fire-report.pdf
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Information Source Theme 


Public Lands Act  Crown Land 


Crown land work permits Crown Land 


Aggregate resources Aggregates 


Lakes and Rivers Improvement Act  
 


Crown Land 


Licence to collect fish for scientific or education purposes 
 


Fish 


https://www.ontario.ca/search/data-catalogue Base Data mapping 


Fire - Potential Hazardous Forest Types for Wildland Fire Hazards 


MNR Region Base Data mapping 


MNR District Base Data mapping 


GeoBase Base Data mapping 


Mining Lands Administration System (MLAS) – Map Viewer Mines 


Geoconnections Base Data mapping 



https://www.ontario.ca/laws/statute/90p43

http://www.ontario.ca/rural-and-north/crown-land-work-permits

https://www.ontario.ca/page/aggregate-resources

http://www.ontario.ca/document/lakes-and-rivers-improvement-act-administrative-guide

https://www.ontario.ca/page/fish-research-licence

https://www.ontario.ca/search/data-catalogue

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=5de4f50f-262f-4051-bcfa-a822513f2a93

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=c17d68a0-0260-41dc-b52a-99d82479625c

https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/main.home?uuid=08930667-3269-45e4-9062-47ccf7cff211

http://www.geobase.ca/geobase/en/index.html

https://www.mndm.gov.on.ca/en/mines-and-minerals/applications/mining-lands-administration-system-mlas-map-viewer

http://www.nrcan.gc.ca/earth-sciences/geomatics/canadas-spatial-data¬infrastructure/8906
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Information Source Theme 


Ministry of Northern Development and Mines Mapping and link to Geology Ontario databases Mines 


Ministry of Environment, Conservation and Parks Data Environment 


National Air Photo Library Aerial photos 


Archives Ontario Aerial Photography Aerial photos 


GEOGratis Base Data mapping 


County Soils Maps Base Data mapping 


Forest Fire Info Map Hazards 


Agricultural Information Atlas Agriculture 


Crown Land Automated Internet Mapping System Mines 


COSINE Base Data mapping 


GEONAME Base Data mapping 


Government-wide data inventory Base Data mapping 


 



http://www.geologyontario.mndm.gov.on.ca/mines/ogs/indexes/maps_e.htm

http://www.ene.gov.on.ca/environment/en/resources/%20collection/data_downloads/index.htm

http://www.nrcan.gc.ca/earth¬sciences/geomatics/satellite-imagery-air-photos/9265

http://www.archives.gov.on.ca/en/aerialphotos/index.aspx

http://geogratis.cgdi.gc.ca/

http://www.ontario.ca/data/soil-survey

http://www.gisapplication.lrc.gov.on.ca/ForestFireInformationMap/index.html?site=AFFES_ONLine&viewer=AFFES_ONLINE

http://www.gisapplication.lrc.gov.on.ca/AIA/Index.html?site=AIA&viewer=AIA&locale=en-US

http://www.gisapplication.lrc.gov.on.ca/CLAIMaps/Index.html?site=CLAIMaps&viewer=CLAIMaps&locale=en-US

http://www.gisapplication.lrc.gov.on.ca/cosineONT/Index.html?site=cosine&viewer=OntarioViewer&locale=en-US

http://www.gisapplication.lrc.gov.on.ca/Geonames/Index.html?site=Geographic_Names&viewer=Geonames&locale=en-US

https://www.ontario.ca/data/government-wide-data-inventory
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Mucket (S3)
Prairie Milkweed (S2S3)
Purple Wartyback (S3)

 
The attached Natural Heritage Information Request Guide has been developed to assist you with
accessing additional natural heritage data and values from convenient online sources.
 
It remains the proponent’s responsibility to complete a preliminary screening for each project, to
obtain available information from multiple sources, to conduct any necessary field studies, and to
consider any potential environmental impacts that may result from an activity. We wish to
emphasize the need for the proponents of development activities to complete screenings prior to
contacting the Ministry or other agencies for more detailed technical information and advice.
 
The Ministry continues to work on updating data housed by Lands Information Ontario and the
Natural Heritage Information Centre, and ensuring this information is accessible through online
resources. Species at risk data is regularly being updated. To ensure access to reliable and up to date
information, please contact SAROntario@ontario.ca.
 
This information will assist in scoping the necessary field assessments for an area if development or
site alteration is proposed. This information is not meant to circumvent the responsibility of the
proponent to undertake species and / or habitat surveys. Surveys or additional site level assessment
are often required to confirm presence or absence of natural heritage features and values.
Environmental consulting firms have the professional and technical expertise to assess sites for
natural heritage features and can gauge the potential for such features to exist.
 
Absence or lack of information for a given geographic area does not necessarily mean the absence of
natural heritage features. Many areas in Ontario have never been surveyed and new plant and
animal species records are still being discovered for many localities. In addition, new species may be
listed and new natural heritage features may be defined over time. For these reasons, the Ministry
cannot provide a definitive statement on the presence, absence or condition of natural heritage
features in all parts of Ontario.
 
Thank you for your inquiry.
 
Kathleen Buck, Management Biologist
Ministry of Natural Resources and Forestry, Aylmer District
615 John St. N. Aylmer, ON N5H 2S8
519-773-4785
kathleen.buck@ontario.ca

 
From: Cameron, Melissa <Melissa.Cameron@stantec.com> 
Sent: October-15-19 4:19 PM
To: Cerniavskaja, Karina (MNRF) <Karina.Cerniavskaja@ontario.ca>

mailto:SAROntario@ontario.ca
mailto:kathleen.buck@ontario.ca
mailto:Melissa.Cameron@stantec.com
mailto:Karina.Cerniavskaja@ontario.ca


Cc: Werner, Julie <Julie.Werner@stantec.com>; Hohner, Paula <Paula.Hohner@stantec.com>;
Harttrup, Nancy <nancy.harttrup@stantec.com>; Bartlett, Isaac <isaac.bartlett@stantec.com>;
Keene, Joe <Joe.Keene@stantec.com>; Species at Risk (MECP) <SAROntario@ontario.ca>
Subject: Natural Heritage Information Request - Thorndale Bridge
 
Good afternoon Karina,
 
Thank you for providing comments on the Notice of Public Information Centre 1. Please find attached a
letter requesting natural heritage data relevant to the Middlesex County Thorndale Bridge improvements
(Municipal Class EA Study). We have completed a preliminary screening based on publicly-available data
sources and request your confirmation of our findings or any additional natural heritage data you may
have. A copy is also being provided to MECP for their information. Based on our interpretation of
MECP’s Draft Proponent’s Guide to Preliminary Screening for Species at Risk, consultation
with an MECP biologist is initiated once results of field investigations are available and potential project
impacts are understood.
 
Thank you again, and best regards,
 
Melissa
 
Melissa Cameron M.Sc, M.LA, OALA
Ecologist / Landscape Architect
 

Direct: 519 645-3351
Mobile: 226 971-0042
melissa.cameron@stantec.com
 

Stantec
 

 
 

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written
authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

mailto:Julie.Werner@stantec.com
mailto:Paula.Hohner@stantec.com
mailto:nancy.harttrup@stantec.com
mailto:isaac.bartlett@stantec.com
mailto:Joe.Keene@stantec.com
mailto:SAROntario@ontario.ca
mailto:melissa.cameron@stantec.com
https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.stantec.com%2F&data=02%7C01%7Ckarina.cerniavskaja%40ontario.ca%7Ce4bd6916e91943d9a02808d751aceb8d%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637067676138199700&sdata=l8c6jtcDkmGEjjjB8heqUAIW98z%2B8cb%2F%2BbfnKrycwlA%3D&reserved=0


From: Species at Risk (MECP) <SAROntario@ontario.ca> 
Sent: Wednesday, January 15, 2020 1:40 PM
To: Cameron, Melissa <Melissa.Cameron@stantec.com>
Subject: RE: NH Information Request - Thorndale Bridge, Middlesex

Hello Melissa,

RE: Thorndale Bridge over North Thames River, Municipality of Thames Centre, Middlesex
County and the Endangered Species Act, 2007

The Ministry of Environment, Conservation and Parks (MECP) understands that Middlesex
County is conducting a Municipal Class EA for bridge improvements along Thorndale Road,
as identified in the information provided. 

As requested, an initial species at risk (SAR) information screening has been completed
under the Endangered Species Act, 2007 (ESA 2007) by MECP’s Species at Risk Branch
(SARB) for the above-noted project location with respect to endangered and threated
species in Ontario. There are known occurrences of the following endangered or
threatened SAR in the general area with potential to occur at the project location:

Silver Shiner (threatened, species and general habitat protection)
Barn Swallow (threatened, species and general habitat protection)

Please note that this is an initial screening for endangered and threatened SAR and the
absence of an element occurrence does not indicate the absence of species. The province
has not been surveyed comprehensively for the presence or absence of SAR and Ontario’s
data relies on observers to report sightings of SAR. Field assessments by a qualified
professional are recommended as there is a high likelihood for SAR species and/or habitat
to occur within the project location. Also, attached are some documents that my be helpful
to you.

The position of SARB is based on the information that has been provided by you on behalf
of the County. Should information not have been made available and considered in our
review, or new information comes to light, or if on-site conditions and circumstances




Best Management Practices for Mitigating Effects of In-water 
Works on Fish and Mussel Species at Risk


BLEED


ontario.ca/speciesatrisk


Ministry of Natural Resources and Forestry  
February 2017



http://ontario.ca/speciesatrisk





Page 1   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


Suggested Citation
Ontario Ministry of Natural Resources and Forestry. 2017. Best Management Practices for 
Mitigating Effects of In-water Works on Fish and Mussel Species at Risk. Queen’s Printer for 
Ontario. 112 pp. 







Page 2   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


Contents


Suggested Citation ...........................................................................................................1


1.0 Purpose of the Document ........................................................................................6


2.0 Endangered Species Act, 2007 (ESA)  ....................................................................7


3.0 Project and Site-specific Considerations...............................................................8


 3.1 Species at Risk Identified within the Waterbody .................................................8


 3.2 Activity Effects to Aquatic Species at Risk ..........................................................8


  3.2.1 Habitat and Species Considerations ........................................................9


 3.3 Construction Project Identification and BMP Selection .....................................10


  3.3.1 Project Activities and Potential Impacts to SAR and SAR Habitat .........10


 3.4 Aquatic Habitat Characteristics in Project Area ................................................. 11


 3.5 Activity Timing ...................................................................................................12


4.0 Best Management Practices for In-Water Works .................................................14


 4.1 Common Mitigation Measures and Isolation of Work Area ...............................16


  4.1.1 In-water Worksite Isolation .....................................................................23


       4.1.1.1 Bypass Pumping ............................................................................24


       4.1.1.2 Flume Diversion .............................................................................26


       4.1.1.3 Instream Coffer Dam ......................................................................28


       4.1.1.4 Restoration Phase .........................................................................28


 4.2 BMP 1: Beach Creation...................................................................................29


 4.3   BMP 2: Beaver Dam Removal ........................................................................31


 4.4 BMP 3: Bridge Maintenance ...........................................................................34







Page 3   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


 4.5 BMP 4: Clear-span Bridges.............................................................................37


 4.6 BMP 5: Culvert Installation/Replacement........................................................39


 4.7 BMP 6: Culvert Maintenance ..........................................................................41


 4.8 BMP 7: Dock and Boathouse Construction .....................................................44


 4.9 BMP 8: Maintenance Dredging .......................................................................47


 4.10 BMP 9: Erosion Mitigation and Shoreline Stabilization ...................................49


 4.11 BMP 10:  High Pressure Directional Drilling....................................................54


 4.12 BMP 11: Ice Bridges and Snow Fills ...............................................................57


 4.13 BMP 12: Isolated or Dry Open-cut Stream Crossings.....................................60


 4.14 BMP 13: Isolated Pond Construction ..............................................................64


 4.15 BMP 14:  Maintenance of Riparian Vegetation in Existing Rights-of-Way  .....65


 4.16 BMP 15: Moorings...........................................................................................67


 4.17 BMP 16: Overhead Line Construction.............................................................68


 4.18 BMP 17: Public Beach Maintenance ...............................................................70


 4.19 BMP 18: Punch and Bore Crossings...............................................................73


 4.20 BMP 19: Submerged Log Salvage ..................................................................74


 4.21 BMP 20: Temporary Stream Crossing .............................................................76


 4.22 BMP 21: Underwater Cables...........................................................................78


Appendix A: Additional Species-specific Reference Material ..................................81


5.0 General ....................................................................................................................81


 5.1 Fish Species .....................................................................................................81


  5.1.1 American Eel (Anguilla rostrata) ............................................................81


  5.1.2 Black Redhorse (Moxostoma duquesnei) ..............................................81







Page 4   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


  5.1.3 Blackstripe Topminnow (Fundulus notatus) ...........................................82


  5.1.4 Bridle Shiner (Notropis bifrenatus) .........................................................83


  5.1.5 Channel Darter (Percina copelandi) .......................................................83


  5.1.6 Cutlip Minnow (Exoglossum maxillingua) ..............................................83


  5.1.7 Eastern Sand Darter (Ammocrypta pellucida) .......................................84


  5.1.8 Grass Pickerel (Esox americanus vermiculatus) ...................................84


  5.1.9 Lake Chubsucker (Erimyzon sucetta) ....................................................85


  5.1.10 Lake Sturgeon (Acipenser fulvescens) ................................................85


  5.1.11 Northern Madtom (Noturus stigmosus) ................................................86


  5.1.12 Paddlefish (Polyodon spathula) ...........................................................86


  5.1.13 Pugnose Minnow (Opsopoeodus emiliae) ...........................................86


  5.1.14 Pugnose Shiner (Notropis anogenus) ..................................................87


  5.1.15 Redside Dace (Clinostomus elongatus) ...............................................87


  5.1.16 River Redhorse (Moxostoma carinatum) .............................................88


  5.1.17 Shortjaw Cisco (Coregonus zenithicus) ...............................................88


  5.1.18 Shortnose Cisco (Coregonus reighardi) ...............................................88


  5.1.19 Silver Chub (Macrhybopsis storeriana) ................................................88


  5.1.20 Silver Lamprey (Ichthyomyzon unicuspis) ...........................................89


  5.1.21 Silver Shiner (Notropis photogenis) .....................................................89


  5.1.22 Spotted Gar (Lepisosteus oculatus) .....................................................89


  5.1.23 Spotted Sucker (Minytrema melanops) ................................................90


  5.1.24 Upper Great Lakes Kiyi (Coregonus kiyi kiyi) ......................................90


  5.1.25 Warmouth (Lepomis gulosus) ..............................................................90







Page 5   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


 5.2 Mussel Species .................................................................................................91


  5.2.1 Eastern Pondmussel (Ligumia nasuta) ..................................................91


  5.2.2 Fawnsfoot (Truncilla donaciformis) ........................................................91


  5.2.3 Hickorynut (Obovaria olivaria) ................................................................91


  5.2.4 Kidneyshell (Ptychobranchus fasciolaris) ..............................................91


  5.2.5 Mapleleaf Mussel (Quadrula quadrula) ..................................................91


  5.2.6 Northern Riffleshell (Epioblasma torulosa rangiana) .............................92


  5.2.7 Rainbow Mussel (Villosa iris) .................................................................92


  5.2.8 Rayed Bean (Villosa fabalis) ..................................................................92


  5.2.9 Round Hickorynut (Obovaria subrotunda) .............................................93


  5.2.10 Round Pigtoe (Pleurobema sintoxia) ...................................................93


  5.2.11 Salamander Mussel (Simpsonaias ambigua) or Mudpuppy Mussel ....93


  5.2.12 Snuffbox (Epioblasma triquetra)...........................................................94


  5.2.13 Wavy-rayed Lampmussel (Lampsilis fasciola) .....................................94


Appendix B: Project/Activity/Impact/Mitigation Tables ............................................95







Page 6   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


1. Purpose of the Document
This Best Management Practices (BMP) guide has been developed to provide information to plan mitigation for 
species at risk (SAR) fish and mussels when conducting in-water works. It is intended to assist proponents in 
meeting the requirements of the Endangered Species Act, 2007 (ESA) and associated regulations. 


It is important to note that authorizations may be required from the Ministry of Natural Resources and Forestry 
(MNRF), Fisheries and Oceans Canada (DFO), conservation authorities, and other federal, provincial, and 
municipal agencies. It is the responsibility of project proponents to ensure all necessary approvals have been 
obtained and to ensure the project is eligible for and in compliance with, all legislative and regulatory provisions. 
Adhering to the mitigation and avoidance measures outlined in this guide does not necessarily omit the need 
for authorizations under the ESA, federal Species at Risk Act (SARA), or other applicable legislation. If there is 
any uncertainty about potential impacts to SAR or SAR habitat that may require authorization, proponents are 
encouraged to contact the local MNRF or DFO offices for further information or guidance before undertaking 
activities in or adjacent to SAR habitat.


Section 2 of this document provides information relating to the ESA and its implementation with relevance to in-
water works. Section 3 provides a broad overview of how to use the BMPs and outlines common considerations 
for in-water works. Section 4 of this document outlines project-specific BMPs when conducting in-water works. 
Section 4.1 provides a general overview of common mitigation methods that can be used to mitigate the effects 
of in-water works on SAR. These common mitigation measures are intended to be applied to the project-specific 
BMPs outlined in Sections 4.2 - 4.22 (i.e., BMPs 1 - 21). These BMPs provide project-specific mitigation guidance 
and are based on project–specific operational statements originally developed by DFO. 


This document presents current information as of the date of publication and may be updated as improved 
information becomes available. If you are interested in providing pertinent information for consideration in updates 
of this document, please email esapermits@ontario.ca.


Proponents are encouraged to also read the 
Best Management Practices for Restoring, 
Enhancing and Creating Habitat for Fish and 
Mussel Species at Risk Populations in Ontario 
as it provides information to support the use 
of various techniques to restore, enhance and 
create habitat for SAR fish and mussels.



mailto:esapermits@ontario.ca
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2. Endangered Species Act, 2007 (ESA) 
The ESA provides the legislative framework for the protection and recovery of species at risk in Ontario. Section 9 of 
the ESA includes prohibitions against activities that result in killing, harming, harassing, capturing or taking a living 
member of a species that is listed as extirpated, endangered or threatened on the Species at Risk in Ontario (SARO) 
List. Section 10 of the ESA includes prohibitions against damage or destruction of the habitat of an endangered or 
threatened species. 


The ESA contains provisions that enable the Minister to issue permits and enter into agreements to authorize 
activities that would otherwise be prohibited and Ontario Regulation 242/08 sets out conditional exemptions from 
prohibitions under the Act for certain activities. 


Additional information can be found on the Government of Ontario’s website (https://www.ontario.ca/page/species-
risk) or through the following links:


Endangered Species Act, 2007 (http://www.ontario.ca/laws/statute/07e06)


SARO List (Ontario Regulation 230/08) (https://www.ontario.ca/laws/regulation/080230?search=230%2F08)


Ontario Regulation 242/08 (http://www.ontario.ca/laws/regulation/080242)


How species at risk are protected (https://www.ontario.ca/page/how-species-risk-are-protected)


Categorizing and Protecting Habitat under the Endangered Species Act (https://www.ontario.ca/document/
categorizing-and-protecting-habitat-under-endangered-species-act)


Policy Guidance on Harm and Harass under the Endangered Species Act (https://www.ontario.ca/document/policy-
guidance-harm-and-harass-under-endangered-species-act)



https://www.ontario.ca/page/species

https://www.ontario.ca/laws/regulation/080230?search=230%2F08

http://www.ontario.ca/laws/regulation/080242

https://www.ontario.ca/page/how

https://www.ontario.ca/document/categorizing

https://www.ontario.ca/document/categorizing

https://www.ontario.ca/document/policy
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3. Project and Site-specific Considerations
This document is structured to provide ease of use and 
quick reference to key information. This section outlines 
how the guidance document should be used and the 
steps proponents can take to determine when it is 
appropriate to use.


3.1 Species at Risk Identified within the 
Waterbody
The BMPs presented within this document apply to 
aquatic systems with fish and/or mussel SAR and/or their 
habitats. Local MNRF District offices may be contacted 
for assistance in determining if a project site contains 
SAR fish or mussels and/or habitat and whether an ESA 
authorization is needed. When SAR are present in the 
project area the best approach is avoidance. Whenever 
possible, it is preferable to redesign the project or to 
select an alternative site or method of carrying out the 
activity in order to avoid adverse effects to the SAR or its 
habitat.


Current knowledge regarding aquatic SAR is available 
from the Government of Ontario Species At Risk website 
(https://www.ontario.ca/environment-and-energy/
species-risk-type?name=Fish%20and%20Mussels) 
and the Species at Risk Act Public Registry (http://www.
sararegistry.gc.ca/species/default_e.cfm). 


Information on critical habitat is available through DFO 
Species at Risk maps (http://www.dfo-mpo.gc.ca/species-
especes/fpp-ppp/index-eng.htm). Further mapping of 
SAR can also be found at the Government of Canada 
Open Maps site (http://open.canada.ca/en/open-maps).


A species-specific reference list has also been compiled 
in Appendix A. The proponent is encouraged to 
review the species-specific references in this list that 
are relevant to their project in addition to conducting 
supplementary literature searches.


3.2 Activity Effects to Aquatic Species at 
Risk
All projects that require work in or adjacent to, freshwater 
systems containing aquatic SAR and/or their habitat 
should first consider the threat the activity poses to 
aquatic SAR. For the purpose of this introduction, ‘work 
in water’ includes any activity that occurs below the 
ordinary high water mark within a waterbody and/or along 
the shoreline/riparian area. 


Aquatic SAR can have limited or localized distributions 
and have limited habitats which make them highly 
sensitive to construction impacts and habitat destruction. 
The habitat of some aquatic species includes both in-
water and riparian areas. Projects that are undertaken 
in, or adjacent to, SAR watercourses can therefore 
negatively affect the individual fish and mussels or their 
habitats. 


Construction related activities in, or adjacent to, a 
waterbody have inherent and significant associated 
environmental risks that could harm, harass or kill SAR 
fish and mussels and that could also damage or destroy 
their habitat. For example, removal of vegetation or 
placement of construction materials adjacent to, or 
in a waterbody may result in damage or destruction 
of habitat either directly (e.g., loss of physical habitat 
such as overhanging vegetation or woody debris, loss 
of morphological profile features) or indirectly (e.g., 
impairment of water quality, changes in thermal regime 
or flow regime). In-water activities also have the potential 
to kill, harm, or harass individuals either directly (e.g., 
crush, maim, wound, stranding) or indirectly (e.g., alter 
temperature, turbidity, water quality).


SAR may be particularly sensitive to indirect impacts to 
aquatic habitat that may occur from undertaking works in 
or adjacent to a watercourse. Some examples of effects 
that could lead to harm include: 



https://www.ontario.ca/environment-and-energy/species

https://www.ontario.ca/environment-and-energy/species

http://www.sararegistry.gc.ca/species/default_e.cfm

http://www.sararegistry.gc.ca/species/default_e.cfm

http://www.dfo-mpo.gc.ca/species-especes/fpp-ppp/index-eng.htm

http://www.dfo-mpo.gc.ca/species-especes/fpp-ppp/index-eng.htm

http://open.canada.ca/en/open
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 ´ Habitat – Upstream fish migration may be impeded by flow velocities that are too fast for a fish to ascend. 
This can be detrimental during critical life stages of the fish (e.g., spawning). Review literature pertaining to 
specific SAR to provide insight into the flow velocities that individual species can negotiate. This information 
can guide design decisions regarding flow diversion and/or rehabilitation efforts. Higher than normal flow 
velocities can also result in increased rates of erosion on natural channels. Conversely, lower than normal 
flow velocities can result in sediment accumulation that can smother spawning beds. A list of references 
for species-specific information that may provide insight on species habitat requirements can be found in 
Appendix A. 


 ´ Thermal Effects – Like all species, aquatic species have specific thermal preferences and tolerances. 
The existing stream temperatures and the preferred temperature range of the SAR within the project area 
should be a factor in developing mitigation plans. The existing stream temperatures and the preferred 
temperature range of the SAR within the project area should also be considered when developing mitigation 
plans. In-water and adjacent project dewatering can alter thermal regimes. Time of year and dewatering 
methods may further influence water temperatures. Abrupt changes in temperatures due to construction 
dewatering may cause increased stresses on fish and mussels. Other thermal effects may result in harm 
or ultimately death of SAR fish and mussels. Ensure that all potential thermal effects on SAR habitat are 
considered prior to commencing in-water works.


 ´ Water quality – Siltation/Turbidity - Some species are more sensitive to changes in siltation/turbidity than 
others. Awareness of the general tolerance of the species to siltation/turbidity is recommended to inform the 
level of risk to the species and to determine the approach that will be most effective in limiting impacts to 
the species. For example, if the turbidity is too high, this may impair or inhibit spawning or feeding activity. 
Implementing sufficient mitigation measures to reduce siltation/turbidity. Monitoring the stream is also 
recommended to minimize adverse effects to aquatic species. 


3.2.1 Habitat and Species Considerations
Identifying potential effects of projects and associated activities on SAR requires an understanding of the habitat 
characteristics that support life processes and the direct actions that can kill, harm or harass a SAR or damage or 
destroy their habitat. Figure 3-1 provides a broad overview of habitat characteristics and is not intended to be an 
exhaustive list:


 ´ Physical habitat attributes define the spatial environment or channel form that is suitable for specific 
species (e.g., substrate, bed morphology etc.) that can influence the flow (e.g., water depth, flow velocity, 
turbulence), which in turn can influence the accumlation or reduction of sediment or detritus 


 ´ Water quality and thermal regime of water necessary for species in all their life stages (e.g., temperature, 
dissolved oxygen)


 ´ Biological attributes of the watercourse that provide food and/or nutrients either within the water column or 
adjacent accessible habitat elements, such as overhanging vegetation.


 ´ Physical harm: Any activity that has the potential to crush, maim, strand, wound, asphyxiate (e.g., deprive 
of sufficient oxygen) or smother (e.g. cover in sediment) individuals at any life stage may directly harm or kill 
SAR.
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Figure 3-1. Habitat characteristics that could be affected by activities and potential impacts to individuals.


Impacts


Direct Actions 
on Individuals


Characteristics for Determining
Support For Life Processes


Physical Habitat Water Quality and Thermal Regime Biological


Damage/Destroy Habitat 
Harm/Harass Individuals
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Kill/Harm 
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Channel form
Channel feature (riffle, pool)
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Gradient
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Cascade/steps (grade, height)
Substrate material and gradation
Flow enviroment
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Flow continuity
Flow depth
Flow velocity
Sediment mobility
Turbulence
Noise Levels


Dissolved oxygen (DO)
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Presence of deleterious substance
Turbidity/suspended sediment
Water chemistry (pH)
Water temperature


Benthic quantity and quality
Food sources
Host Species
Overhanging vegetation


Crush
Smother
Maim
Strand
Wound


Note: Impacts to SAR could result from direct actions 
on individuals or changes in characteristics of the 
aquatic environment that interfere with the ability of 
the environment to support the species. This figure 
is intended to illustrate a broad context of habitat 
characteristics that are important to aquatic SAR. Figure 
3-1 is not intended to represent an exhaustive list of 
habitat components/characteristics or potential impacts to 
individuals.


3.3 Construction Project Identification 
and BMP Selection
There are many types of construction activities that may 
require work to be undertaken near, adjacent to, or within 
a watercourse. Early consideration of these activities is 
necessary to identify restrictions and recommendations 
relevant to project planning, detailed design, and site 
operations. It is also important to understand the link 
between an activity and its potential direct and in-direct 
effects on aquatic SAR and their habitats. 


3.3.1 Project Activities and Potential Impacts 
to SAR and SAR Habitat
Each activity that is necessary to enable project 
implementation may involve several sub-activities (e.g., 
site access, vegetation removal, sediment removal, 
channel alteration, material stockpile, restoration). Each 
of these activities, and their associated sub-activities, has 
the potential to alter one or more habitat characteristics 
that support SAR life processes (e.g., change nutrient 
composition of water, alter water depth). Summaries 
of the potential impacts typically associated with these 
activities can be found in Appendix B. Table B-1 provides 
examples of common project types undertaken near/in 
a watercourse and associated activities that may require 
mitigation. Table B-2 provides an overview of activities 
that occur during implementation of different project types 
(see Table B-1), and the potential resulting impacts to 
SAR species or their habitat that would require avoidance 
or mitigation measures. Table B-3 provides an overview 
of mitigation measures that can be used to reduce 
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potential impacts associated with undertaking activities 
outlined in Table B-2.


NOTE: These tables provide a general summary for 
information purposes and may help to provide additional 
context for appropriate approaches to mitigation of the 
effects of in-water works on aquatic species at risk. They 
are not intended to identify all potential impacts.


3.4 Aquatic Habitat Characteristics in 
Project Area
Every species requires specific ranges of habitat 
characteristics. The preferred habitat characteristics 
(e.g., temperature, flow conditions, overhanging 
vegetation) and their relative importance to survival will 
vary by species. Many SAR are especially sensitive to 
changes in one or more of these habitat characteristics. 
Maintaining conditions within a project area to match the 
requirements of SAR present near your project will help 
mitigate project impacts on the species. 


The mitigation methods within this BMP document 
have been developed to maintain aquatic habitat 
characteristics generally important to all species and 
provide additional protections for certain SAR where 
appropriate. To apply the most effective mitigation for 
SAR in the project area, proponents should obtain a 
comprehensive understanding of the species’ habitat 
requirements during the earliest planning stages. 
Understanding the specific habitat needs of SAR in the 
project area enables refining of mitigation measures to 
avoid damage or destruction of their habitat or harming, 
harassing or killing individuals. Appendix B contains 
summary tables that provide an overview of the project 
types, activities, potential impacts and general mitigation 
for aquatic SAR when working in and around water. 


MNRF has developed general habitat descriptions for 
some species. General habitat descriptions are technical, 
science-based documents that provide greater clarity 
on the area of habitat protected for a species. General 
habitat descriptions can be found on species-specific 
pages (https://www.ontario.ca/environment-and-energy/
species-risk-type) of the Government of Ontario website.


MNRF has also developed habitat regulations which 
provides a more precise definition of a species’ habitat 
and may describe features (e.g. a creek, cliff, or beach), 
geographic boundaries or other unique characteristics. 
Regulated habitat may be smaller or larger than general 
habitat. It may include areas where the species isn’t 
currently found. These areas may have been previously 
occupied by the species or could be occupied in the 
future. SAR habitat regulations can be found under the 
“Habitat” section of Ontario Regulation 242/08 (https://
www.ontario.ca/laws/regulation/080242). 


Although there are still gaps in our understanding of 
the specific habitat requirements for many SAR, there 
is additional information available regarding species-
specific habitat and life-history requirements identified 
in Government Response Statements, Recovery 
Strategies, and Federal Recovery Strategies and Action 
Plans. These can be found at the MNRF Species at risk 
website (http://www.ontario.ca/environment-and-energy/
species-risk); and the Government of Canada’s Recovery 
Strategies for SAR (http://www.sararegistry.gc.ca/sar/
recovery/recovery_e.cfm).


This information may be supplemented by additional 
findings reported in the scientific literature such as 
that listed in Appendix A. 


Existing habitat should be characterized to determine 
baseline conditions. Potential effects of the activity 
on habitat parameters (e.g., sediment mobility, water 
velocity) should then be evaluated and quantified where 
possible to assess impact. Understanding the species 
habitat requirements, existing conditions, and potential 
activity impacts will inform decisions on any special 
mitigation considerations such as better isolation or even 
total avoidance. For example, knowing that the project 
may alter the channel width or depth that could result in 
an increase in flow velocity beyond the burst speed of the 
species’ swimming ability will interfere with upstream fish 
passage.


Understanding species’ habitat requirements will also 
provide insight into the most appropriate post-construction 



https://www.ontario.ca/environment-and-energy/species-risk-type

https://www.ontario.ca/environment-and-energy/species-risk-type

https://www.ontario.ca/laws/regulation/080242

https://www.ontario.ca/laws/regulation/080242

http://www.ontario.ca/environment-and-energy/species

http://www.ontario.ca/environment-and-energy/species

http://www.sararegistry.gc.ca/sar/recovery/recovery_e.cfm

http://www.sararegistry.gc.ca/sar/recovery/recovery_e.cfm
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restoration strategy. The intent of any proposed site 
restoration should be to (re)establish habitat components 
(e.g., riparian vegetation) that are preferred by the 
SAR that occupy the study area, where possible (e.g., 
substrate gradation, flow environment).


3.5 Activity Timing
MNRF has identified periods of time when in-water 
work should be restricted to protect fish from adverse 
impacts during sensitive life stages or events (e.g. 
spawning migration periods, early egg development).  
These periods are referred to as restricted activity 
timing windows (timing windows). Timing windows are 
determined based on the spawning period of the species 
of fish present in the water body and the MNRF region in 
which the water body is located. 


The guidance document entitled In-water Work Timing 
Window Guidelines (MNR 2013) (www.ontario.ca/
document/water-work-timing-window-guidelines) provides 
regional timing windows for many species of interest.  
It also provides regional timing windows for ‘other’ 
species of fish, which should be applied to SAR fish with 
the exception of Redside Dace.  If more than one fish 
species is present, the timing windows for all species 
present should be combined. Table 3-1 identifies the 
range of timing windows for spring and fall-spawning fish 
species (both SAR and non-SAR), with the exception of 
Redside Dace, by MNRF region (See Figure 3-2). These 
timing windows should be applied unless additional 
information or direction suggests an extended timing 
window may be necessary.  It should be noted that if 
Redside Dace are present, the timing windows identified 
in the Guidance for Development Activities in Redside 
Dace Protected Habitat (MNRF 2016) (www.ontario.ca/
page/guidance-development-activities-redside-dace-
protected-habitat) should be applied.  Contact the local 
MNRF district office with any questions or concerns 
related to timing windows.  


If it is necessary for an activity to occur in or near fish 
habitat during the restricted activity timing window, the 
local MNRF district office is to be contacted for guidance. 


While timing windows form a basis for determining when 
in-water activities may occur, additional considerations 
such as species biology and threats should also be 
taken into account when determining project timing. For 
example, if the scientific literature indicates a fish species 
is particularly vulnerable during the overwintering period, 
it is advisable to avoid work during that period in order 
to minimize adverse effects on the species. Similarly, if a 
species is particularly susceptible to experiencing stress 
in warm weather, it is advisable to avoid activities that 
may intersect with that species or its habitat during the 
warmest times of the year. 


There are no restricted activity timing windows for 
freshwater mussels, although appropriate timing windows 
would apply to those fish that are present in or around 
the SAR mussel habitat. If a proposed activity involves 
the disruption or relocation of freshwater mussels, these 
activities should be avoided when water temperatures 
are below 16°C (generally between October 1 and May 
31). Any activities that may disturb mussels should allow 
sufficient time for re-anchoring or burrowing prior to the 
arrival of colder temperatures (see the fish and mussel 
salvage/relocation information in Section 4.1 for further 
guidance). Special consideration should also be given 
during times when female mussels are brooding glochidia 
(larval mussels) or are releasing glochidia and are reliant 
on the presence of host fish. 


For more information on mussel brooding periods 
and other species-specific biological and ecological 
considerations, please see the species-specific reference 
material in Appendix A, or visit the Government of Ontario 
website at www.ontario.ca/environment-and-energy/
species-risk-ontario-list.



http://www.ontario.ca/environment-and-energy/species-risk-ontario-list.

http://www.ontario.ca/environment-and-energy/species-risk-ontario-list.
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Figure 3-2. Ontario MNRF’s Northwest, Northeast and Southern Region boundaries for determining application of 
restricted activity timing windows.


This map is for illustrative purposes only. 
Please contact MNRF if you have any questions 
about which region you may be located in. 
Map data compiled from various sources.
Projection: Lambert Conformal Conic
Datum: 1983 North American Datum
Published March 2013
© Queen’s Printer for Ontario, 2013
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Table 3-1. Dates during which in-water work may be restricted, depending on the fish 
species present in the waterbody* and the MNRF region..


Spring Spawning Species  
(SAR and non-SAR)


Fall Spawning Species  
(SAR and non-SAR)


Northwest Region  April 1 to July 15 Northwest Region  Sept. 1 to June 15
Northeast Region  April 1 to July 15 Northeast Region  Sept. 1 to June 15
Southern Region**  Mar. 15 to July 15 Southern Region  Sept. 15 to May 31


Source: Ministry of Natural Resources. 2013. In-water Work Timing Window Guidelines. 2 pp.


*  For species-specific timing windows, see the In-water Work Timing Window Guidelines (MNR 2013) or contact the local MNRF 
district office.


** Different timing windows apply to Redside Dace.  When working in or around Redside Dace habitat, in-water work should only 
be conducted from July 1 to September 15. For further guidance on undertaking activities in Redside Dace habitat, see MNRF’s 
Guidance for Development Activities in Redside Dace Protected Habitat (2016) or contact the local MNRF district office.


4. Best Management Practices for In-Water Works
When there are aquatic SAR in a project area, mitigation measures that are specifically associated with the activities 
should be implemented. The first step in selecting appropriate BMPs is to identify the project type (e.g. dredging, 
beach creation – see Table 4-1). The project specific BMPs that have been developed for SAR sites is intended to 
minimize or avoid the potential for species impacts.


Important Note: 


The BMPs presented within this document are project-specific. Many of the project-specific BMPs (BMP1-21) require 
common mitigation and worksite isolation. In the event that your project requires common mitigation measures and 
worksite isolation, section 4.1 should be used in combination with the project-specific BMPs.
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These BMPs have been developed to minimize the potential for directly killing, harming or harassing an 
aquatic SAR and damage or destroy its habitat. 


Table 4-1. Project-specific BMPs


BMP Project


BMP 1 Beach Creation


BMP 2 Beach Creation


BMP 3 Bridge Maintenance


BMP 4 Clear Span Bridges


BMP 5 Culvert Installation or Replacement


BMP 6 Culvert Maintenance


BMP 7 Dock and Boathouse Construction


BMP 8 Maintenance Dredging


BMP 9 Erosion Mitigation and Shoreline Stabilization 


BMP 10 High Pressure Directional Drilling


BMP 11 Ice Bridges and Snow Fills


BMP 12 Isolated or Dry Open Cut Stream Crossings 


BMP 13 Isolated Pond Construction


BMP 14 Maintenance of Riparian Vegetation in  
Existing Rights of Way


BMP 15 Moorings 


BMP 16 Overhead Line Construction


BMP 17 Public Beach Maintenance


BMP 18 Punch and Bore Crossings


BMP 19 Submerged Log Salvage


BMP 20 Temporary Stream Crossing


BMP 21 Underwater Cables
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4.1 Common Mitigation Measures and Isolation of Work Area
Purpose: The purpose of this section is to describe common practices that should be used to avoid and/or mitigate 
incidental harm to protect fish and mussels and their habitats from works that are undertaken in or adjacent to, a 
waterbody containing aquatic SAR. The practices may apply to all project stages including, but not limited to planning, 
design, construction, operation, maintenance, and decommissioning. Incorporating the measures outlined in this 
section into your project planning/implementation can reduce the magnitude, extent and/or duration of construction 
impacts to individuals and their habitat. If in-water worksite isolation is required for a project, see the general direction 
given below in the sub-section: In-water Worksite Isolation.


Measures To Protect Fish, Mussels and Their Habitat


Project Timing 


 ´ Minimize the duration (number of days) of in-water work.


 ´ No in-water work should to be undertaken during the restricted activity timing windows for your waterbody 
(see timing windows in section 3.5).


 ´ Timing of activities should be planned, wherever possible, during the time of year when the species are 
least likely to be carrying out an important life process (e.g., reproduction, feeding or rearing young). This is 
intended to prevent killing, harming or harassing SAR individuals and/or to prevent damaging or destroying 
habitat. 


 ´ In-water work should be done during low flow and/or calm water conditions, and when the potential 
for precipitation is low, rather than during rough weather and/or windy conditions. Calm and low water 
conditions minimize the potential for sediment to migrate from the site. Conducting in-water works during 
calm days will both improve the effectiveness of erosion and sediment controls and reduce dispersion of 
sediment from wave action. 


 ´ Time the vegetation restoration activities during the appropriate time of year to encourage maximum 
vegetative growth throughout the growing season. 


 ´ Consider time of year that may reduce erosion potential of ground surface (i.e., work when ground is frozen).
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Site Planning and Management


 ´ Travel paths, stockpile areas and staging areas, within the vicinity of the work should be pre-planned and 
followed.


 ´ Use existing access routes (e.g., trails, roads or cut lines) to avoid disturbance to riparian (shoreline) 
vegetation, wherever possible.


 ´ Prohibit or limit access to banks or areas adjacent to waterbodies, to the extent required, to protect the 
structural integrity of banks or shorelines.


 ´ Avoid or minimize diversion of surface and groundwater drainage to or from a waterbody. Do not divert 
across watershed boundaries.


 ´ Ensure fish passage is maintained during construction, operation, maintenance and decommissioning 
phases of the project.


 ´ Avoid hardening the shoreline of any waterbody.


 ´ Habitat features (e.g., woody material, rocks, pools, undercut banks, aquatic vegetation) should not be 
removed. 


 ´ Reinstate suitable habitat, if damaged, after completion of construction activities.


 ´ Place spoil piles above the ordinary high water mark, and cover with biodegradable mats and/or planted 
with shrubs.


 ´ If the activity involves an alteration to the alignment of a part of a stream or other watercourse that is 
situated in SAR habitat, the changes should be designed and carried out in a manner that minimizes 
adverse effects on the species.


Design and Construction Phases


Vegetation


 ´ Riparian vegetation contributes to healthy fish and mussel habitat and prevents erosion. Removal of 
riparian vegetation should be kept to a minimum to prevent shoreline erosion. If removal is unavoidable, 
use proper clearing techniques and protect retained vegetation. (See BMP 14 Maintenance of Riparian 
Vegetation.)


 ´ Use selective or phased vegetation removal to maintain shade on stream and preserve specialized riparian 
communities or habitats. Use these methods also when a reduction in shade is required to promote growth 
of new riparian communities. Maintaining shade is desirable for the management of certain species, such 
as Redside Dace, salmonids, or warmwater SAR. (See BMP 14 Maintenance of Riparian Vegetation).


 ´ For post construction site stabilization, it is recommended that deep-rooted native vegetation species (e.g., 
willows, red osier dogwood, poplar) are planted to provide greater stability to the bank and provide a more 
natural shoreline.
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Selection of Methods and Materials


 ´ Minimize the amount of material to be removed (i.e., only remove what is necessary for intended purpose). 
Any waste materials removed from the work site must be deposited in the approved locations (e.g., spoil 
piles should be placed above the ordinary high water mark and covered with biodegradable mats or planted 
with shrubs; contaminated materials must be safely transported to an approved disposal facility).


 ´ Relocation of materials used during the project should be as infrequent as practical to minimize the 
potential for sediments to be introduced to the watercourse. Work should proceed in a continuous manner 
to minimize the time period during which sediments are mobilized and could be released into the water 
body.


 ´ Select methods that minimize substrate disturbance. 


 ´ Materials should not be taken from below the pre-construction high water mark of any waterbody.


 ´ Any sand, gravel, cobble or other rock extracted onsite during the project should be obtained from an 
appropriate location above the ordinary high water mark that will not result in erosion of disturbed sediments 
into any water body.


 ´ Any coarse excavated materials obtained while undertaking in-water works should be returned in the 
watercourse from where it was taken.


 ´ All materials deposited in the watercourse for post-construction rehabilitation (e.g., gravel, cobble, rocks) 
are to be clean and free of fine sediments and contaminants. Any material used for stabilizing the disturbed 
areas should not introduce additional sediment into fish and mussel habitat. 


 ´ Use untreated materials (e.g., cedar, tamarack, hemlock, rocks) whenever possible, when creating in water 
wooden structures. 
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Erosion and Sediment Control (ESC)


 ´ An Erosion and Sediment Control Plan 
should be developed specifically for the 
project site. A person designated as the 
Environmental Monitor should monitor the site 
regularly and adjust the sediment and erosion 
control plan during the construction phases 
as required. They should also be notified 
before installation and removal of erosion 
and sediment control features to monitor 
compliance with the project Environmental 
Management Plan and provide guidance as 
necessary. 


 ´ Employ only experienced equipment 
operators capable of minimum sediment 
disturbance and subsequent re-suspension. 
Complete work as quickly as possible.


 ´ Install effective sediment and erosion control 
measures before starting work to prevent 
sediment from entering the water body and 
to mitigate erosion of exposed soils (e.g., 
erosion control fencing, fabrics, straw, straw 
bales, settling pond, in-water silt curtains as 
necessary to contain suspended sediments).


 ´ Install erosion protection and maintain 
shore stability where required (e.g., where 
equipment is accessing the shoreline/water). 


 ´ Develop a containment plan to keep dust, 
particulate scrubbings, blast sand, air-
borne contaminants, and other potentially 
deleterious substances from entering the 
waterbody. Avoid the use of chemical dust 
suppressants.


 ´ If sediment fencing/curtain/filter fabric is used 
the bottom of the fence must be weighted 
down or buried so it remains in contact with 
the substrate at all times (e.g., during site 
preparation and construction).


 ´ Double row of sediment control fencing 
consisting of a non-woven material with 
staked straw bales should be installed and 
maintained to prevent sediment from entering 
any part of a stream or other watercourse.


 ´ Inspect sediment and erosion control 
measures regularly during the course of 
construction and make all necessary repairs 
if any damage occurs or if they are not 
functioning properly. Continue inspections 
until works are complete and disturbed 
areas are stabilized and/or re-vegetation of 
disturbed areas is achieved. This is intended 
to ensure that adverse effects of the activity 
on identified SAR are minimized. 


 ´ Use selective or phased vegetation removal 
or species management to control erosion 
and sediment loading into the waterbody.


 ´ Large exposed piles should have sediment 
fencing around them to protect from wind 
erosion.


 ´ To mitigate soil erosion associated with 
earthworks at disposal sites, repair and 
restore damaged surfaces, including 
stabilizing and re-vegetating any disturbed 
areas, as soon as possible. Disturbed areas 
should be planted with native trees, shrubs or 
grasses and cover such areas with mulch to 
prevent erosion and to help seeds germinate.


 ´ Do not pump water containing suspended 
material or harmful substances directly into 
waterways. Control disposal and/or runoff 
of this water: all dewatering discharge (or 
other water) that is laden with sediment and/
or harmful substances should be treated 
(by sediment settling ponds, filter bags) 
before it enters any part of a stream or other 
watercourse. 
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 ´ Removal of temporary structures should take 
place in a planned manner to minimize the 
potential for release of excessive amounts 
of sediment into the watercourse. Structure 
removal should occur outside of the restricted 
in water works timing window to avoid harming 
aquatic species by any potential increase in 
turbidity.


 ´ When the worksite area is considered stable, 
remove remaining sediment and erosion 
control measures (e.g., silt fence). Ensure all 
equipment and supplies are removed from the 
site.


Fish and Mussel Habitat


In-water works have the potential to damage or destroy 
habitat. After necessary authorizations have been 
received and in-water works have been completed, 
restoration should be undertaken. Restoration of the 
physical habitat should consider the specific habitat 
features (e.g., morphology, substrate, water velocity) 
that are beneficial to the SAR present within the study 
area. Where feasible, salvage and reinstate existing 
instream structure such as large woody debris, boulders, 
or instream aquatic vegetation. Materials for habitat 
rehabilitation or restoration should never be obtained 
from below the ordinary high water mark. 


Any post-construction rehabilitation or restoration work 
that is undertaken should consider what effect the 
location and methods used will have on SAR or adjacent 


habitat. For example, will instream rock placement 
create scour pools? Will changes to channel width result 
in negative effects due to changes in water depth or 
velocity? Will alterations to stream meandering cause 
bank erosion or accumulation of sediment and detritus? 


Habitat should be rehabilitated to pre-construction 
conditions at a minimum. Where practical and feasible, 
habitat should be restored to historical conditions that 
favour the life history requirements of resident fish and 
mussel SAR. Some key considerations include, but are 
not limited to:


 ´ Channel morphology – features such as riffle 
invert elevations, pool depths, and in-channel 
hydraulics.


 ´ Substrate – consider material stratification 
and grain size gradation that is suitable for 
spawning of SAR species and mussel habitat 
while maintaining sediment stability under the 
existing flow regime.


 ´ Velocity – water velocity is important to many 
species of fish and especially to mussels. Do 
not increase stream velocity over mussel beds 
by altering water levels, channel morphology 
and or creating pinch points with erosion and 
sediment control measures.
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Flow Management and Water Quality


 ´ Ensure the flow regime is not impacted during construction, operation, maintenance, and decommissioning. 


 ´ If worksite isolation is required (see Worksite Isolation in this section), water flow must be maintained 
continuously downstream, through or around the construction area.


 ´ If water is to be pumped, pumps should be managed to minimize impacts to fish. Discharge water back 
to the channel using some form of energy dissipation to ensure that the returning water does not scour 
or erode the streambed and banks. For more information on fish screen requirements please see DFO 
guidance (http://www.dfo-mpo.gc.ca/Library/223669.pdf).


 ´ Water containing suspended material should not be pumped into waterways (see Erosion and Sediment 
Control in this section).


 ´ Minimize impact to downstream areas through the flow diversion/pumping.


 ´ Manage flows (e.g., minimum flows, seasonal flow augmentation, flushing flows) for specific aquatic habitat 
management goals or to mitigate other effects of flow management.


 ´ Conduct turbidity or suspended solids monitoring both at the site and within adjacent or downstream habitat 
areas in proximity to the activity. 


 ´ Decommission the by-pass channel or site 
isolation area in a manner that minimizes the 
introduction of sediment into the water body.


Fish and Mussel Salvage/Relocation


 ´ If in-water work is necessary, avoid direct 
impacts to fish and mussels by excluding 
or salvaging from the project area/isolated 
area prior to undertaking in-water works, 
bypass pumping and/or channel dewatering. 
Mussel SAR should be removed following 
the “Protocol for the detection and relocation 
of freshwater mussel SAR in Ontario-Great 
Lakes Area (OGLA)” (Mackie et al. 2008) 
dated 2008.


 ´ Relocation of fish and mussels should be 
undertaken using proper handling techniques 
and strategies that will avoid or minimize 
stress and prevent harm. 



http://www.dfo-mpo.gc.ca/Library/223669.pdf
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 ´ Any transportation or removal of SAR should 
be undertaken by or in consultation with, 
a qualified individual (i.e., person who is 
knowledgeable about, or has training in, the 
handling of the species).


 ´ Fish and mussels should be relocated to a 
suitable habitat area for the species (e.g., to 
the main water body, upstream/downstream 
of the site or bypass channel, outside of the 
site isolation work area in a lake). Specific 
direction regarding species relocation varies 
somewhat by the method of worksite isolation 
(discussed further in this section) and should 
be reviewed prior to initiating relocation. 


 ´ The project area and surrounding aquatic 
areas should be monitored during any 
dewatering and/or construction by a qualified 
individual.


 ´ Relocate any trapped or stranded fish 
or mussels to the main channel of the 
watercourse. The fish and mussel salvage 
should be completed by a qualified individual.


Site Staging: Waste Storage and Equipment 
Operations


 ´ A spill management plan to contend with any 
unintentional release of fill, fluids (e.g., fuel, 
hydraulic), sediment or other debris must be 
prepared and made ready for implementation 
prior to the commencement of any work. 


 ´ All equipment should arrive on site in a clean 
condition, and should be maintained free of 
fluid leaks.


 ´ Wash, refuel and service machinery and 
store fuel and other materials a sufficient 
distance from the waterbody to prevent any 
deleterious substances from entering the 
water. Secondary containment systems are 
recommended where appropriate. 


 ´ Keep Hazardous/Emergency material spill 
kits on site and available for the duration of 
the construction in case of fluid leaks or spills 
from machinery.


 ´ Where possible, equipment should be 
operated on land, above the ordinary high 
water mark and in such a way as to minimize 
disturbance to the banks of the water body.


 ´ Dispose of or temporarily store and stabilize 
all materials used or generated (e.g., 
organics, soils, woody debris, temporary 
stockpiles, construction debris) during site 
preparation, construction and clean-up in 
designated areas within the boundaries of the 
owner’s property in a manner that prevents 
them from entering the waterbody (e.g., on 
land sloped away from the channel; above 
the ordinary high water mark and outside of 
the flood plain area). These areas should 
have appropriate sediment and erosion 
control measures in place which could include 
covering spoil piles with biodegradable mats 
or tarps or planting them with grass or shrubs. 


 ´ Certain materials (e.g. coarse excavated 
materials from within the channel) are 
preferably returned to the channel for habitat 
(see Selection of Methods and Materials in 
this section).


 ´ Relocation of materials used during the 
project should be as infrequent as practical 
so as to minimize the potential for sediments 
to be introduced to the watercourse. Work 
should proceed in a continuous manner 
to minimize the time period during which 
sediments are being created and released.


 ´ All construction debris and unused materials 
should be removed from the worksite prior 
to completion of the project. Any existing 
garbage encountered on the shoreline during 
construction should be removed and disposed 
of in a landfill or other appropriate disposal site.
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4.1.1 In-water Worksite Isolation
 ´ If worksite isolation is required, then water flow must be maintained 
continuously downstream, through or around the construction area, and 
discharged back to the channel using some form of energy dissipation to ensure 
that the returning water does not scour banks or bed.


 ´ Design and implement an isolation/containment plan to isolate temporary 
in-water work zones to maintain clean flow downstream/around the work 
zone at all times. The design should:


 ● Use only clean materials free of particulate matter for temporary 
cofferdams.


 ● Site or otherwise manage flow withdrawal and discharge 
(e.g., see bypass pumping) so as to prevent erosion and 
sediment release to the waterbody.


 ● Ensure the work zone is stabilized against the impacts 
of high flow events at the end of each work day.


 ´ Isolate in-water work from flowing water or adjacent 
lake habitat to reduce downstream or offsite impacts.


 ´ Work areas within the watercourse must be effectively 
isolated in a manner that prevents SAR from entering 
(see Bypass Pumping).


 ´ Worksite isolation can be classified into four basic types 
(further detail is provided below):


 ● a. Bypass Pumping: bypass pumping of water around 
active in-water construction areas.


 ● b. Diversion Channel: diversion of the stream or river 
around the work site through a new temporary channel 
(often used for longer-term diversions – months to a 
year). 


 ● c. Flume Bypass: Diversion of the stream or river around 
the work site through a flume (often used for shorter-term 
diversions (weeks to months).


 ● d. Partial Isolation: Isolation of the area in which 
work is occurring while the stream/river continues to 
flow in its channel. This method is also applicable in 
lake environments where a section of the lakebed is 
temporarily de-watered.
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4.1.1.1 Bypass Pumping
Site Preparation and Design


1. Install fish-isolation nets at upstream and downstream end of the in water work 
    area to be isolated. 


2. Ensure fish/mussel salvage is conducted by qualified individual prior to dewatering.


3. Install submersible pump(s) with screened intakes upstream of the fish-isolation netting at upstream 
    end of worksite. 


4. Ensure pumping system is sized to accommodate any high flows.Monitor pumps at all times, and 
    have back-up pumps on-site and in position in case of pump failure. 


5. Pump discharge area(s) should be lined with rock, geo-textile fabric or some other energy 
   dissipating device to prevent erosion and the release of suspended sediments downstream. 
   The material should be removed when works are complete.


 ● Install energy dissipater area downstream for treatment of discharge from by-pass 
pumping.


Operation


1. Layout hoses for water bypass operation and connect to pumps.


2. Initiate bypass pumping.


3. When dewatering the worksite, discharge is pumped into a 
    vegetated area or settling basin.


4. Water entering the watercourse should be clear of sediment (equal or better 
    water clarity than the receiving water).


 ● If the pumped water is clear, it can be directly discharged back into 
the watercourse downstream of the site provided it does not cause 
erosion of the bed or bank of the watercourse.


5. Install upstream dam immediately downstream of the upstream fish 
   mussel-isolation netting with appropriate sediment controls (e.g., silt 
   fencing) in place during dam construction.


6. Install downstream dam at downstream construction limits (upstream 
   of fish-isolation netting) to prevent back flooding into construction 
   area, with appropriate sediment controls (e.g., silt fencing) in place 
   during dam construction. 


 ● Construct cofferdams of clean, non-erodible materials 
such as gravel bags, steel or wood walls, concrete 
blocks, clean riprap, etc. Using coarse material for the 
main part of the berm also allows for better retrieval 
of the material once work is complete. Using larger 
material (e.g., riprap) on the upstream berm can assist 
in ensuring the berm is less likely to erode or fail.
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7. Allow water to drain from the isolated section.


8. If standing water remains in work area, install 
dewatering pump within the isolated section (in natural 
stream feature such as a pool) and treat discharge water 
appropriately prior to returning it to watercourse. 


9. Proceed with required work within isolated work area.


Post Construction


1. Remove downstream cofferdam upon completion of all 
work in isolated section.


2. Slowly remove upstream dam and allow water to re-
enter channel previously isolated. 


3. Remove sediment controls.


4. Remove dewatering pump and complete restoration. 


Diversion Channel


1.The diversion or separation structures should be 
designed in accordance with the design criteria agreed to 
with the agencies as part of the project approval process, 
if applicable. Normally the design criteria is focused on 
the structures not being overtopped by flows up to the 1 
in 20 year return period flow or as agreed during project 
permitting.


2.A stable bypass channel should be engineered to 
transfer the required water volume for the anticipated 
duration.  


Operation


1. Excavate and stabilize the bypass channel leaving 
upstream and downstream earthen plugs.  In some cases 
water can be slowly pumped from the main channel into 
the constructed bypass channel prior to the removal of 
the upstream and downstream plugs. This “pre-filling” 


of the bypass channel is intended to minimize the 
potential for sedimentation and to ensure that water 
flow downstream is maintained as the channel is first 
activated.


2. Ensure fish/mussel salvage is conducted by qualified 
individual, and fish/mussels are relocated to suitable 
habitat within the waterbody.  


3. Just prior to bypass channel activation remove 
downstream earthen plug. 


4. Install upstream dam immediately downstream of the 
by-pass channel inlet with appropriate sediment controls 
(e.g., silt fencing) in place during dam construction.


 ● Construct cofferdams of clean, non-erodible 
materials such as sand bags, steel or wood 
walls, concrete blocks, clean riprap. Using 
coarse material for the main part of the berm 
also allows for better retrieval of the material 
once work is complete. Using larger material 
(e.g., riprap) on the upstream berm can assist in 
ensuring the berm is less likely to erode or fail.


5. Then allow the main channel cofferdam to slowly direct 
water flow into the constructed channel while removing 
upstream earthen plug in a controlled fashion.


6. Once the majority of the water has drained from 
the main channel, construct a temporary downstream 
cofferdam on the main channel to prevent back flooding, 
as required.


7. If standing water remains in the work area, install 
dewatering pump within the isolated section (in natural 
stream feature such as a pool) and treat discharge water 
appropriately prior to returning it to the watercourse. 


8. Proceed with work within the isolated work area.
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Post Construction


1. Upon completion of all work in the isolated section, 
remove downstream cofferdam.


2. Slowly remove upstream cofferdam and allow water 
to re-enter the main channel previously isolated.


3. Fish salvage or mussel rescue operations may be 
required in the bypass channel as the water drains and 
water flow is no longer directed into it.


4. These fish and mussels should be collected by 
qualified individual, and relocated into the main stream 
or river channel. 


5. Pump out any remaining water, backfill the diversion 
channel and stabilize and/or restore the area. Particular 
care should be taken at the upstream and downstream 
ends of the bypass channel ends to ensure that high 
seasonal flows or those increased levels associated 
with rain events do not erode the connection points. 


4.1.1.2  Flume Diversion
Site Preparation and Design


1. The diversion or separation structures should be 
designed in accordance with the design criteria agreed 
to with the agencies as part of the project approval 
process. Normally the design criteria is focused on the 
structures not being overtopped by flows up to the 1 in 
20 year return period flow or as agreed during project 
permitting.


2. The engineered flume pipe and headwall structure 
should be designed to pass the required water volume 
for the anticipated duration.


3. Install fish isolation nets at the upstream and 
downstream ends of proposed flume location. 


4. Ensure fish/mussel salvage is conducted by a 
qualified individual.


Figure 4-1. Lined by-pass channel: Creek has 
been diverted into this constructed channel to 
move water around the isolated work site. Culvert 
allows for temporary access road over creek during 
construction.


Operation


1. Install flume pipes and construct headwall structure 
as well as downstream pipe support and downstream 
dam leaving a small opening to allow water to slowly 
drain from the isolated area.


2. Seal downstream dam once most of the water has 
drained from the work area. 


3. Stabilize streambanks at the connection points where 
the headwall structure is installed. 


4. If standing water remains in the work area, install 
dewatering pump within the isolated section (in 
natural stream feature such as a pool) and treat 
discharge water appropriately prior to returning it to the 
watercourse.
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5. If the proposed project is considered short-term, leave fish isolation nets intact to block fish from entering flume. If 
the proposed project is considered long-term, it may be beneficial to remove fish isolation nets once site is de-watered 
to allow fish migration. 


6. Proceed with work within the isolated work area.


Post Construction


1. Upon completion of all work in the isolated section remove or breach the downstream dam first followed by the 
headwall structure and allow water to slowly re-enter the work area.


2. Remove flume pipes and remaining headwall structure and remaining downstream dam.


3. Stabilize and restore the stream banks into which the headwall structure was tied.
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4.1.1.3 Instream Coffer Dam
Site Preparation and Design


1. The diversion, or separation structures, should 
be designed in accordance with the design criteria 
agreed to with the agencies as part of the project 
approval process. Normally the design criteria is 
focused on the structures not being overtopped by 
flows up to the 1 in 20 year return period flow or as 
agreed during project permitting.


2. The engineered cofferdam design should meet the 
specific requirements for the type and duration of the 
in water construction activities.  


 ● Construct cofferdams of clean, non-erodible 
materials such as sand bags, steel or wood 
walls, concrete blocks, clean riprap, etc. 
Using coarse material for the main part of 
the berm also allows for better retrieval of 
the material once work is complete. Using 
larger material (e.g., riprap) on the upstream 
berm can assist in ensuring the berm is less 
likely to erode or fail.


3. Install temporary sediment containment measures 
such as turbidity curtains in the area immediately 
adjacent to the cofferdam location. This initial 
sediment control is recommended, particularly where 
earth/rock cofferdams are being constructed.  


4. Prior to cofferdam construction, qualified persons 
should be required to collect all fish from the isolated 
work area and relocate to appropriate habitat 
upstream or downstream of the construction area.  


5. The timing of the fish or mussel collection and 
relocation operation is important to ensure that 
they are removed from the area before the water 
quality is impacted from the lack of water circulation. 
Depending on the size of the isolated work area and 
water depths, various collection methods can be 
considered to remove the fish or mussel from the 
area. Biologists should work with the contractor and 
site engineers to ensure that the water levels are 
lowered at a controlled rate and maintained at the 


level suitable for the chosen collection method.  


Operation


1. Construct cofferdam.


2. Dewatering pumps can be installed and operated 
once the cofferdam is complete and isolation has 
been achieved.


3. Dewatering pumps previously installed in the 
isolated area should be relocated to the lowest point 
within the isolated section and operated to maintain 
dry conditions inside the work area.


4. Proceed with work within the isolated work area.


Post Construction


1. Upon completion of all work in the isolated section 
initiate the sequence of cofferdam removal. 


2. Stabilize and restore stream bank areas impacted 
by the cofferdam construction.


4.1.1.4 Restoration Phase
1. Restore all in-channel and/or active 
floodplain habitats that have been disturbed 
(e.g., banks, access roads) during the 
completion of works to a condition that is 
comparable to their initial state.


2. Create additional or replacement habitats 
for species affected during the project (e.g., 
vegetative cover along the shoreline/channel 
banks, where relevant).


3. Disturbed terrestrial areas should be 
graded to a stable angle after work is 
completed. 


4. Restore/stabilize/reinforce stream banks to 
original condition if any disturbance occurs. 
Use of tree and shrub plantings, root wads, 
boulders, vortex weirs, and other mitigation 
measures may be needed to prevent erosion 
and subsequent siltation of the watercourse.
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5. Design and implement vegetation rehabilitation plan following construction/disturbance, including spoil piles, 
to re-plant riparian vegetation to pre-construction or better condition (e.g., trees for shade to cool water and 
provide overhead cover):


 ● Where possible, salvage native soil/seedbanks.


 ●  Native species compatible with site conditions are preferred. Plant and seed preferably with a diverse mix of 
native trees, shrubs or grasses appropriate to the site conditions; this may require re-instatement of native 
soils or replacement with topsoil/suitable planting medium, transplanting of vegetation and/or including bio-
engineering techniques (e.g., live stakes, cuttings). 


 ●  Cover re-vegetated areas with mulch to prevent erosion and to help seeds germinate where relevant. 


 ●  If there is insufficient time remaining in the growing season, the site should be stabilized (e.g., cover 
exposed areas with erosion control blankets to keep the soil in place and prevent erosion) and vegetated the 
following spring.


6. Avoid pesticides and herbicides in areas draining to waterbodies.


4.2 BMP 1: Beach Creation
Activity Overview and Threats to Aquatic SAR:


This BMP applies only to beach creation projects adjacent to freshwater systems that involve a small waterfront 
recreation area located entirely above the ordinary high water mark. This would include the placement of a proposed 
beach and associated structures and materials. Related activities may include the construction of a small berm to 
prevent beach substrate from entering the water, along with minimal removal of vegetation which may be necessary to 
accommodate the beach. 


Although fish and mussel habitat occurs both below the water and, for fish, may include riparian areas (along the 
banks of the water body), it is the riparian habitat that is most sensitive to this type of beach development. Riparian 
vegetation directly contributes to fish habitat by providing shade, cover, and areas for spawning and food production. 
It is important to design your beach to meet your needs while also protecting riparian areas.


The disturbance of shoreline areas can also result in erosion and sedimentation of beach material into the water 
body which may damage habitat. Improper use of equipment or use of unsuitable building materials can introduce 
deleterious substances into the water. Loss of riparian vegetation may contribute to a local increase in water 
temperature.


Measures to Protect Fish, Mussels and their Habitat when Creating a Beach


Scope Considerations


 ´ The proposed beach, associated structures and materials are to be placed entirely above 
the ordinary high water mark.


 ´ The combined width for all existing and proposed shoreline improvements (e.g., 
docks, boathouses, beaches) should occupy less than 25% of the property’s 


total shoreline.
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Project Timing


 ´ Beach creation should be avoided during times of heavy precipitation and in windy conditions. Performing 
activities on calm days will improve the effectiveness of the silt curtains and reduce dispersion of sediment 
from wave action.


Site Planning


 ´ Locate beaches in flat gently sloping areas where sand, pebble or small gravel substrates already exist. 
This will prevent loss of beach material into the water.


 ´ Prohibit or limit access to riparian areas to protect the integrity of banks or shorelines.


Design and Construction Phases


Vegetation and Wildlife


 ´ While this BMP does not cover vegetation removal, the removal of select plants may be necessary to 
accommodate the beach. This removal should be kept to a minimum. Refer to BMP 15 for direction with 
respect to Vegetation Clearing.


Selection of Methods and Materials


 ´ Select methods that minimize sediment disturbance in the study area. 


 ´ Do not take materials (e.g., rocks, logs) from the shoreline, from below the ordinary high water mark or from 
any other water body to build the beach.


 ´ Use untreated materials (e.g., cedar, tamarack, hemlock, rocks, plastic) to build beach structures where 
possible. Treated lumber may contain compounds that can be released into the water and become toxic to 
the aquatic environment. 


 ● If treated lumber is used for beach structures, it should be environmentally friendly and only used for 
structures above water. 


 ● Cut, seal and stain all lumber away from the water using only environmentally-friendly stains. All sealed and 
stained lumber should be completely dry before being used near water.


 ´ All materials (e.g., sand, pebbles, gravel, cobble, rocks) used for beach creation and shoreline stabilization 
are to be clean and free of fine sediments and contaminants. Stabilizing the disturbed areas must not 
introduce additional sediment into fish or mussel habitat.


 ´ Operate machinery on land (above the ordinary high water mark) and in a manner that minimizes 
disturbance to the banks of the water body.


 ● Machinery should arrive on site in a clean condition and shouldbe maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water 
to prevent any deleterious substances from entering the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ● Restore banks to original condition if any disturbance occurs.
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Erosion and Sediment Control


 ´ Leave a vegetated strip or construct a small berm or edging out of rocks or wood and line with appropriate 
material between the beach and the ordinary high water mark to prevent beach sand from entering the water.


 ´ Install effective sediment and erosion control measures before starting work to prevent sediment from 
entering the water body. Inspect them regularly during the course of construction and make all necessary 
repairs if any damage occurs.


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the water body 
(e.g., placing them above the ordinary high water mark). This could include covering spoil piles with 
biodegradable mats or tarps or planting them with grass or shrubs.


Restoration Phase


 ´ Vegetate any disturbed areas by planting and 
seeding preferably with native trees, shrubs or 
grasses and cover such areas with mulch to 
prevent erosion and to help seeds germinate. 
If there is insufficient time remaining in the 
growing season, the site should be stabilized 
(e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and 
prevent erosion) and vegetated the following 
spring. 


 ´ It is recommended that native vegetation 
tolerant of beach conditions (e.g., soil, sand) 
are selected that will provide stability to the 
beach and provide a more natural shoreline. 
The vegetative materials should provide 
protection from erosion while also contributing 
to food production and shading as appropriate 
for resident SAR.


 ´ Restore all beach/near shore habitats that 
have been disturbed during the undertaking 
of works to a condition that is enhanced from 
their initial state.


 ´ Annual inspections of the project site may be 
required for a period of time after the activity 
is completed to ensure compliance with the 
mitigation plans for SAR on site. Maintain 
effective sediment and erosion control 
measures until re-vegetation of disturbed 
areas is achieved. 


4.3 BMP 2: Beaver Dam Removal
Activity Overview and Threats to Aquatic SAR:


Beaver dams need to be removed or breached 
periodically to protect, maintain or construct 
infrastructure or to avoid the flooding of private and 
public land. Removal is normally accomplished using 
hand tools, or equipment such as backhoes. Although 
beaver dams may provide fish habitat by creating 
upstream ponds, stabilizing flows and adding woody 
debris for cover, they may also present a barrier to 
fish movement, alter sediment transport regimes and 
increase water temperatures. 


Removal of beaver dams can negatively affect fish and 
fish habitat by de-watering the upstream pond, stranding 
fish and releasing sediment and large volumes of water 
(that can be devoid of oxygen, particularly in winter) 
downstream. It is therefore important to exercise 
extreme caution when proceeding with beaver dam 
removal due to the possibility of downstream flooding 
and damage and the re-entry of dam material into the 
water body. Similarly, sedimentation of the downstream 
watercourse may occur if the drawdown is not carefully 
managed. This may result in smothering of spawning 
beds. Bank stability may be reduced by exposing soils and 
lowering the upstream water level, leading to bank erosion. 


The breaching or removal of a beaver dam may not 
prevent future beaver activity in the area. Persistent 
breaching or removal of a beaver dam can increase the 
risk of negative impacts to fish and mussel habitat. In 
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these instances, other beaver management techniques should be considered. 


A beaver dam removal project has the potential to affect or change an aquatic system to the detriment of plants 
and animals living there. Negative impacts on the system may come directly from the removal itself, or from various 
ancillary activities such as accessing the waterway, general equipment operation, or managing associated materials. 


Measures to Protect Fish, Mussels and their Habitat when Removing Beaver Dams


Scope Considerations


 ´ Beaver dams should not be removed if the removal of the dam would adversely affect a SAR, a fishery, or 
recreational property that depend on the dam’s existence, both upstream and downstream.


 ´ Removal activities should be limited to removing or breaching the beaver dam itself and do not involve 
channel or shoreline modification downstream (e.g., widening, straightening, ditching).


 ´ Manual removal of dams is preferred. Explosives should not be used to remove beaver dams.


 ´ For removals associated with culvert or bridge maintenance, please refer to the appropriate sections of this 
document. 


Project Timing


 ´ Emergency beaver dam removal can be carried out any time during the year in situations where immediate 
action is necessary to prevent property or environmental damage or to protect public health or safety.


 ´ For non-emergency beaver dam removal, time the removal to prevent disruption to sensitive life stages for 
aquatic SAR.


 ´ Dam removal should be completed during low flow conditions and avoided during heavy precipitation and/
or wind. Dam removal during calm days will improve the effectiveness of the sediment and erosion control 
measures.


 ´ Beaver dams should not be removed while ice is present as this may result in losses of habitat for 
overwintering fish in the upstream pond and the discharge of water devoid of oxygen downstream.


Site Planning


 ´ Use existing trails, roads or cut lines whenever possible to avoid disturbance to the riparian vegetation. 


 ´ Work areas within the watercourse should be effectively isolated in a manner that prevents SAR from 
entering (see section 4.1 for work site isolation techniques).


 ´ Remove the dam gradually to allow the water to release slowly. As the water levels drop in the upstream 
pond, increase the size of the opening to drain the pond to the desired level.


 ´ When a series of dams is to be removed, this should be done from downstream to upstream in order to 
avoid severe flooding and damage to fish habitat.
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Design and Construction Phases


Vegetation and Wildlife


 ´ While this BMP does not cover vegetation removal, the removal of select plants 
may be necessary to access and remove the beaver dam. This removal should 
be kept to a minimum. Refer to BMP 14 for direction with respect to Vegetation 
Clearing.


 ´ Relocate any fish that become trapped in isolated pools or stranded in newly 
flooded areas to the main channel of the watercourse.


Selection of Methods and Materials


 ´ Whenever possible, remove beaver dams by hand.


 ´ Select beaver dam removal methods that minimize substrate and sediment 
disturbance (e.g., manual and mechanical methods over explosives).


 ´ If blasting is required, individual detonations should be minimized. 


 ´ Operate machinery on land (from outside of the water) and in a manner that 
minimizes disturbance to the banks of the watercourse.


 ● Machinery should arrive on site in a clean condition and is to be maintained free of 
fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the 
machinery away from the water to prevent any deleterious substance from entering 
the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ● Restore banks to original condition if any disturbance occurs.


Erosion and Sediment Control


 ´ Allow for the gradual removal of the dam for a slow release of the water, which 
prevents sediment from the bottom of the pond from being released downstream. 
As the water levels drop in the upstream pond, increase the size of the opening 
to drain the pond to the desired level. The width of the breach opening of the 
beaver dam should not exceed the width of the original stream channel to prevent 
bank erosion and flooding of adjacent properties. When a series of dams is to 
be removed, this should be done from downstream to upstream in order to avoid 
severe flooding and damage to fish habitat.
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 ´ Install effective sediment and erosion control 
measures before starting work to prevent the 
entry of sediment into the watercourse due to 
machinery operation or other activities that disturb 
the bank during the removal project. Inspect them 
regularly during the course of construction and 
make all necessary repairs if any damage occurs.


 ´ Stabilize any waste materials removed from 
the work site to prevent them from entering 
the watercourse (e.g., placing them above the 
ordinary high water mark). This could include 
covering spoil piles with biodegradable mats or 
tarps or planting them with grass or shrubs.


Restoration Phase


 ´ Vegetate any disturbed areas by planting and 
seeding preferably with native trees, shrubs or 
grasses and cover such areas with mulch to 
prevent erosion and to help seeds germinate. 
If there is insufficient time remaining in the 
growing season, the site should be stabilized 
(e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and 
prevent erosion) and vegetated the following 
spring.


 ● Maintain effective sediment and erosion control 
measures until re-vegetation of disturbed areas 
is achieved.


4.4 BMP 3: Bridge Maintenance
Activity Overview and Threats to Aquatic SAR:


Bridge maintenance is undertaken to extend the life of 
the structure and to ensure that it functions as designed, 
thus ensuring public safety. This BMP applies only 
to: deck sweeping and washing to remove traction 
material (e.g., sand and salt residue), cleaning of all 
bridge components (substructure, superstructure and 
deck), removal and application of protective coatings, 
deck wearing surface replacement, removal of debris to 
protect piers and abutments, and structural repairs. 


Bridge maintenance activities have the potential to 
negatively impact fish and fish habitat by introducing 


sand, sediments, deck surface materials such as 
concrete and asphalt, and other deleterious substances 
(e.g., salt, paint, solvents, oil and grease) into 
watercourses. Removal of woody debris and riparian 
vegetation may alter natural habitat features and flows 
that exist in the watercourse. Operation of machinery 
may impact habitat on the banks and bed, and result 
in erosion and sedimentation. Placement of rock to 
stabilize structures may alter natural habitat and flows, 
and block fish passage. 


Measures to Protect Fish, Mussels and 
their Habitat when Maintaining a Bridge


Scope Considerations


 ´ Re-aligning the watercourse or replacing 
an existing bridge is not considered 
maintenance.


 ´ The work should not involve new dredging, 
placing fill (e.g., filling scour pools) or 
excavating the bed or bank of the watercourse 
below the ordinary high water mark. 


 ´ Explosives should not be used to remove 
debris, including ice build-up.


 ´ The withdrawal of any water should not 
result in the reduction in the wetted width 
of a stream, and should not exceed 10% of 
the instantaneous flow, in order to maintain 
existing fish habitat.


Project Timing


 ´ Bridge maintenance generally does not 
involve in-water work and thus timing is 
not restricted however, if activities have the 
potential to disrupt sensitive life stages for aquatic 
SAR, this should be taken into consideration when 
establishing project timing.
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Design and Construction Phases


Erosion and Sediment Control 


 ´ Deck Sweeping:


 ● Adequately seal drains and open joints before sweeping to prevent material 
from falling into the watercourse. 


 ● Clean and remove debris and sediment from drainage devices and dispose of 
the material in a way that will prevent it from entering the watercourse.


 ´ Deck Washing:


 ● Sweep decks, including curbs, sidewalks, medians and drainage devices to 
remove as much material as practical before washing.


 ● Adequately seal drains and open joints before washing to prevent sediment-
laden wash-water from entering the watercourse.


 ● Direct wash-water past the ends of the bridge deck to a vegetated area to 
remove suspended solids, dissipate velocity and prevent sediment and other 
deleterious substances from entering the watercourse. If this cannot be 
achieved, use silt fences or other sediment and erosion control measures to 
prevent wash-water from entering the watercourse. 


Removal and Application of Protective Coatings:


 ´ Remove paint or protective coatings in a manner that prevents any paints, 
paint flakes, primers, blasting abrasives, rust, solvents, degreasers or other 
waste material from entering the watercourse.


 ´ Use measures such as barges or shrouding to trap and prevent blasting 
abrasives, protective coatings, rust and grease from entering the 
watercourse.


 ´ Contain paint flakes, abrasives, and other waste materials for safe disposal.


 ´ Store, mix and transfer paints and solvents on land and not on the bridge to 
prevent these materials from entering the watercourse in the event of a spill.


 ´ Do not clean equipment in the watercourse or where the wash-water can 
enter the watercourse.
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Removal of Debris (e.g., including woody debris, 
garbage and ice build-up):


 ´ Unless the debris accumulation is an 
immediate threat to the integrity of the piers 
and abutments, debris removal should be 
timed to avoid disruption to sensitive life stages 
of aquatic SAR), with the exception of ice build-
up removal. 


 ´ Limit the removal of material to that which is 
necessary to protect piers and abutments. 


 ´ Remove debris by hand or with machinery 
operating from shore or a floating barge.


Structural Repairs and Reinforcements


 ´ Use barges or shrouding to trap and prevent 
concrete and other bridge materials from 
entering the watercourse.


 ´ If replacement rock reinforcement/armouring 
is required to stabilize eroding areas around 
bridge structures (e.g., abutments, wing walls), 
the following measures should be incorporated: 


 ● Place appropriately-sized, clean rocks into the 
eroding area.


 ● Do not obtain rocks from below the ordinary high 
water mark of any water body.


 ● The use of acid-containing rocks, such as 
sulphide-producing materials or poor quality 
limestone rocks that fracture and break down 
quickly when exposed to the elements, should 
be avoided.


 ● Install rock at a similar slope to maintain a 
uniform stream bank and natural stream 
alignment.


 ● Ensure rock does not interfere with fish 
passage or constrict the channel width.


 ● If any in-water work is involved, avoid sensitive 
life stages of aquatic SAR.


 ● If working from land, install effective sediment 
and erosion control measures before starting 
work to prevent the entry of sediment into the 
watercourse. Inspect them regularly during the 
course of construction and make all necessary 
repairs if any damage occurs.


Flow Management and Water Quality


 ´ If water extraction is required, ensure the 
intakes of pumping hoses are equipped with 
an appropriate device to avoid entraining and 
impinging fish. For more information on fish 
screen requirements please see DFO guidance 
(http://www.dfo-mpo.gc.ca/Library/223669.pdf).


 ´ Where possible, avoid using small streams as 
a source for water. 


 ´ Where water is withdrawn from a watercourse 
for the purpose of bridge maintenance, 
withdrawals should not exceed more than 10% 
of the instantaneous flow and/or result in a 
reduction of wetted width.


 ´ Do not clean equipment in the watercourse 
or where the wash-water can enter the 
watercourse.


Site Staging: Waste Storage and Equipment 
Operations


 ´ Contain paint flakes, abrasives, and other 
waste materials for safe disposal.


 ´ Store, mix and transfer paints and solvents on 
land and not on the bridge to prevent these 
materials from entering the watercourse in the 
event of a spill.
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4.5 BMP 4: Clear-span Bridges
Activity Overview and Threats to Aquatic SAR:


This BMP applies to the construction of small-scale bridge structures that completely span a watercourse without 
altering the streambed or bank, and that are a maximum of two lanes wide. The bridge structure (including bridge 
approaches, abutments, footings, and armouring) is built entirely above the ordinary high water mark. A clear-span 
bridge is often preferred to structures that are placed within the streambed which result in loss of fish habitat or 
alteration of natural channel processes. 


Clear-span bridge construction has the potential to negatively affect riparian habitat. Riparian vegetation occurs 
adjacent to the watercourse and directly contributes to fish habitat by providing shade, cover and areas for spawning 
and food production. Only the vegetation required to accommodate operational and safety concerns for the crossing 
structure and approaches, within the right-of-way, should be removed. Stormwater run-off and the use of machinery 
can introduce deleterious substances to the water body and result in erosion and sedimentation. Construction 
materials also have the potential to enter the watercourse. Bank stability may be affected by construction activities, 
which may contribute sediment into the watercourse. 


Measures to Protect Fish, Mussels and their Habitat when Constructing Clear-span Bridges


Scope Considerations


 ´ A clear-span bridge refers to one that is placed entirely above the ordinary high water mark.


 ´ The bridge should not be located on meander bends, braided streams, alluvial fans, active flood plains, 
or any other area that is inherently unstable and may result in the alteration of natural steam functions or 
erosion and scouring of the bridge structure.


 ´ Clear-span bridges should not encroach on the natural channel width by the placement of abutments, 
footings or rock armouring below the ordinary high water mark.


 ´ The work should not include realigning the watercourse. 


 ´ There should be no alteration of the streambed or banks, or infilling of the channel.


Project Timing


 ´ Generally there are no restrictions on timing for the construction of clear-span structures as they do not 
involve in-water work. However, if a temporary stream crossing is required (e.g., machinery fording the 
waterbody to deliver equipment), or there are any activities with the potential to disrupt sensitive life stages 
of aquatic SAR (e.g., crossing of watercourse by machinery), these time periods should be avoided. 


Site Planning


 ´ Use existing trails, roads, or cut lines wherever possible to avoid disturbance to the riparian vegetation.


 ´ Design and construct approaches so that they are perpendicular to the watercourse to minimize loss or 
disturbance to riparian vegetation. 
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Design and Construction Phases


Vegetation and Wildlife


 ´ Design and construct approaches so that 
they are perpendicular to the watercourse 
to minimize loss or disturbance to riparian 
vegetation. 


 ´ While this BMP does not cover vegetation 
removal, the removal of select plants may 
be necessary to accommodate bridge 
construction. This removal should be kept to 
a minimum. Refer to BMP 14 for direction with 
respect to Vegetation Clearing.


 ´ If fording of the stream is required, avoid direct 
impacts to fish and mussel SAR by excluding 
or relocating them. This must be undertaken 
using proper handling techniques and 
strategies that will minimize stress and prevent 
harm.


Erosion and Sediment Control


 ´ Design the bridge so that stormwater runoff 
from the bridge deck, side slopes and 
approaches is directed into a retention pond or 
vegetated area to remove suspended solids, 
dissipate velocity and prevent sediment and 
other deleterious substances from entering the 
watercourse. 


 ´ Use measures to prevent deleterious 
substances such as new concrete (i.e., it is 
pre-cast, cured and dried before use near the 
watercourse), grout, paint, ditch sediment and 
preservatives from entering the watercourse. 


 ´ Install effective sediment and erosion control 
measures before starting work to prevent 
the entry of sediment into the watercourse. 
Inspect them regularly during the course of 
construction and make all necessary repairs if 
any damage occurs.


Site Staging: Waste Storage and Equipment 
Operations


 ´ Machinery fording the watercourse to bring 
equipment required for construction to the 
opposite side should be limited to a one-time 
event (over and back) and should occur only if 
an existing crossing at another location is not 
available or practical to use. Temporary Stream 
Crossing is also available in BMP 20.


 ● If minor rutting is likely to occur, stream bank 
and bed protection methods (e.g., swamp mats, 
pads) should be used provided they do not 
constrict flows or block fish passage. 


 ● Grading of the stream banks for the approaches 
should not occur.


 ● If the streambed and banks are steep and highly 
erodible (e.g., dominated by organic materials 
and silts) and erosion and degradation are likely 
to occur as a result of equipment fording, then 
a temporary crossing structure or other practice 
should be used to protect these areas.


 ● Watercourse fording should not be undertaken 
on mussel beds. If fording over mussel beds is 
required, specific measures to mitigate impacts 
to mussel beds must be implemented. If mussel 
relocation is required, the methods outlined 
in the Protocol for detection and relocation of 
freshwater mussel species at risk in Ontario 
– Great Lakes area (OGLA) should be used 
(Mackie et al 2008).


 ● The one-time fording should avoid sensitive life 
stages for aquatic SAR. 


 ● Fording should occur under low flow conditions 
and not when flows are elevated due to local 
rain events or seasonal flooding.
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 ´ Operate machinery on land (above the ordinary high water mark) and in a manner that minimizes 
disturbance to the banks of the watercourse.


 ´ Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks. 


 ´ Wash, refuel and service machinery and store fuel and other materials for the machinery away from the 
water to prevent any deleterious substance from entering the water.


 ´ Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Restore banks to original condition if any disturbance occurs.


4.6  BMP 5: Culvert Installation/Replacement
Activity Overview and Threats to Aquatic SAR:


Culverts are installed under roads or trails to accommodate the movement of water from one side to the other, 
while allowing transport overtop. Culverts may be replaced with similar or modified specifications (e.g., size, 
material) when the original culvert is no longer structurally stable. Culverts should be designed to accommodate 
effective flows while allowing fish passage. 


A culvert installation/replacement project has the potential to affect or change an aquatic system to the detriment 
of plants and animals living there. Negative impacts on the system may come directly from the removal itself, or 
from various ancillary activities such as accessing the waterway in the first place, general equipment operation, or 
managing associated materials. 


Changes in flow velocity and water depth may occur as a result of culvert installations both in the culvert and 
immediately upstream or downstream. This may pose an impediment to upstream migration during sensitive 
life stages of aquatic SAR fish. There is potential for loss of habitat diversity (e.g., pools, riffles) when a natural 
streambed is replaced with a culvert. Alteration of natural bed material gradations will also occur in a culvert. Alterations 
in flow velocity and water depth can also have negative effects on the suitability of habitat for SAR mussels.


During installation/replacement, there is a potential for sediment and/or deleterious materials to enter the 
watercourse and temporarily alter water quality. Longer-term sediment loading could occur if flows emerging from 
the culvert erode nearby banks.
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Measures to Protect Fish, Mussels and their 
Habitat When Installing or Replacing a Culvert


Project Timing


 ´ Avoid culvert installation or replacement during 
heavy precipitation, high flow events and/or 
windy conditions. Culvert maintenance during 
calm days will both improve the effectiveness 
of the sediment and erosion control measures.


 ´ Unless accumulated material (e.g., branches, 
stumps, other woody materials, garbage, ice 
build-up) is preventing the passage of water 
and/or fish through the structure, time material 
and debris removal to prevent disruption to 
sensitive life stages for aquatic SAR. 


 ´ Culvert installation or replacement should be 
avoided under ice-covered conditions.


Site Planning


 ´ Where possible, use alternative crossing 
structures (e.g., clear span bridges, lock 
blocks, concrete decks).


 ´ Where possible and based on hydrological 
modeling, use a single large culvert design 
rather than multiple, smaller culverts to reduce 
debris blockage and accommodate greater fish 
passage.


 ´ Changes in water velocity and depth should 
be minimized for the low flow and flow event 
typically associated with upstream migration 
through the proposed culvert. Flow velocities 
should not be so high as to prevent upstream 
fish migration during sensitive life stages of the 
aquatic SAR. The final design of the culverts 
must ensure no changes in water flow over 
upstream or downstream SAR mussel beds. 


Design and Construction Phases


Vegetation and Wildlife


 ´ While this BMP does not cover vegetation 
removal, the removal of select plants may be 
necessary to accommodate the culvert. This 
removal should be kept to a minimum. Refer to 
BMP 14 for direction with respect to Vegetation 
Clearing.


Selection of Methods and Materials


 ´ Using appropriate engineering standards 
and specifications, design culvert bottoms 
to be placed an appropriate depth below 
the streambed elevation to accommodate 
fish passage and to prevent culverts from 
becoming perched.


 ´ Design culverts to be along the natural flow 
direction to minimize the loss and disturbance 
to riparian vegetation. Avoid constructing 
culverts on meander bends, braided streams, 
alluvial fans, or any other area that is inherently 
unstable and may result in the erosion and 
scouring of the streambed. Align stream 
crossings perpendicular to stream flow.


 ´ Reduce or eliminate constriction of flow 
through structure design. Design and site 
the culvert to avoid or otherwise minimize 
encroachment into waterbody, and avoid 
sensitive habitats. Design culvert to not affect 
existing or natural flow regimes. Set the grade 
of the pipe to match the natural flow grade to 
minimize scouring and erosion.
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 ´ If rock is being used for reinforcement to stabilize inlets and outlets, the following measures should be 
included:


 ● Select clean rocks that do not fracture or break down quickly


 ● Do not obtain rocks from above below the high water mark of any waterbody. 


 ● Place appropriately sized, clean rocks into the area where stabilization is needed.


 ● Install rocks at a similar slope to the natural channel alignment to maintain a uniform stream bank.


 ● Ensure the placement of rock maintains the channel width and does not impact interfere with fish passage.


 ´ Place sufficient riprap or install wingwalls at the upstream and downstream ends of the culvert to protect the 
bank from erosion. Riprap should be carefully placed so it locks in place, and installed at a similar slope to 
the natural stream bank alignment without constricting the stream width or flow.


Erosion and Sediment Control 


 ´ In-water silt curtains and other isolation methods used to contain suspended sediments should continue to 
be used for the duration of the project.


 ´ Conduct turbidity or suspended solids monitoring both at the site and within adjacent or downstream habitat 
areas in proximity to the activity.


Waste Storage and Equipment Operations


 ´ For culvert replacement, remove any old structures to a suitable stockpile area with sediment and erosion 
control measures installed to ensure isolation of the stockpile area. All waste and unused material should be 
removed from the worksite prior to completion of the project, and disposed of at an approved waste facility.


 ´ For removal of a wooden culvert with cribbing structures, leave the cribbing in place if it is stable and 
has integrated into the stream bank. If the cribbing is decaying or unstable, the upper portion should be 
removed and disposed of at an approved waste facility.


4.7 BMP 6: Culvert Maintenance
Activity Overview and Threats to Aquatic SAR:


Culvert maintenance is undertaken to extend the life of the structure and to ensure that it functions as designed, thus 
ensuring public safety and safe fish passage. Culvert maintenance includes the removal of accumulated debris (e.g., 
logs, boulders, garbage, ice build-up) that prevents the efficient passage of water and fish through the structure. 
Culvert maintenance may also include the reinforcement of eroding inlets and outlets, but does not include the 
replacement of damaged or destroyed bevel ends. Culverts requiring regular maintenance should be considered for 
future remediation via redesign or reinstallation.


Culvert maintenance activities can affect fish, mussels and their habitat by the removal of woody debris that is important 
for cover and food production, by causing flooding and excessive stream scouring if blockages are removed too quickly, 
excessive erosion and sedimentation from the use of equipment along the stream bank, and disruption of critical fish life 
stages. Replacement of eroded rock armouring can alter flows and fish movement patterns if done excessively. 
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Measures to Protect Fish, Mussels and their Habitat when Maintaining a Culvert 


Scope Considerations


 ´ Realigning the watercourse, installing a culvert liner or support struts, replacing damaged or destroyed 
bevels ends, or extending/replacing the existing culvert is not considered maintenance. 


Project Timing 


 ´ Unless accumulated material (e.g., branches, stumps, other woody materials, garbage, ice build-up) is 
preventing the passage of water and/or fish through the structure, time material and debris removal to 
prevent disruption to sensitive life stages of aquatic SAR.


 ´ Culvert maintenance should be avoided under ice-covered conditions, with the exception of ice build-up 
removal.


Site Planning


 ´ Use existing trails, roads, or cut lines wherever possible to avoid disturbance to the riparian vegetation.


 ´ Limit the removal of accumulated material (e.g., branches, stumps, other woody materials, garbage) to 
the area within the culvert, immediately upstream of the culvert and to that which is necessary to maintain 
culvert function and fish passage.


Design and Construction Phases


Selection of Methods and Materials 


 ´ Select culvert maintenance methods that minimize substrate and sediment disturbance (e.g. manual and 
mechanical methods), and that prevent or minimize the release of contaminants into the waterbody.


 ´ If replacement rock reinforcement/armouring is required to stabilize eroding inlets and outlets, the following 
measures should be incorporated:


 ● Place appropriately-sized, clean rocks into the eroding area.


 ● Do not obtain rocks from below the ordinary high water mark of any water body.


 ● The use of acid-containing rocks, such as sulphide-producing materials or poor quality limestone rocks that 
fracture and break down quickly when exposed to the elements, should be avoided.


 ● Install rock at a similar slope to maintain a uniform stream profile and natural stream alignment.


 ● Ensure rock does not interfere with fish passage or constrict the channel width.







Page 43   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


Erosion and Sediment Control 


 ´ Install effective sediment and erosion control measures before starting work to prevent sediment from 
entering the watercourse. Inspect them regularly during the course of construction and make all necessary 
repairs if any damage occurs.


 ´ Remove accumulated material and debris slowly to allow clean water to pass, to prevent downstream 
flooding and to reduce the amount of sediment-laden water going downstream. Gradual dewatering will 
reduce the potential for stranding fish in upstream areas. 


 ● Please see BMP 2 for the removal of beaver dams and associated debris as it applies to dams that are not 
directly connected or immediately adjacent to the culvert structure. 


 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent erosion and to help seeds germinate. If there is insufficient time 
remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of the disturbed areas is 
achieved.


Site Staging: Waste Storage and Equipment Operations


 ´ Operate machinery on land (from outside of the water) and in a manner that minimizes disturbance to the 
banks of the watercourse.


 ● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water 
to prevent any deleterious substance from entering the water. 


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ● Restore banks to original condition if any disturbance occurs.


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the watercourse. This 
could include covering spoil piles with biodegradable mats or tarps or planting them with grass or shrubs.
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4.8 BMP 7: Dock and Boathouse Construction
Activity Overview and Threats to Aquatic SAR:


Docks and boathouses are common features on the shorelines of lakes and rivers in Canada and are an important 
part of the recreational use of our waterways. This BMP applies to docks which consist of floating platforms or those 
supported by pipes, poles, wooden cribs or cantilever arms. The shoreline area in front of your cottage or waterfront 
property is also important habitat for a variety of aquatic organisms, including fish and mussels. Fish lay their eggs, 
feed and hide from predators in these shoreline areas. 


Building a dock or boathouse along your waterfront can impact this important habitat by covering spawning habitat, 
removing rocks and logs that provide shelter, causing erosion and sedimentation from bank disturbance, introducing 
deleterious substances if improper building materials are used and disrupting sensitive fish life stages. 


Measures to Protect Fish, Mussels and their Habitat when Constructing a Dock or Boathouse


Scope Considerations


 ´ New docks or boathouses should avoid the use of skirting material (e.g. concrete or steel sheeting) that 
isolates the inside of the crib from the rest of water.


 ´ New docks or boathouses should avoid dredging, blasting or infilling in the water body. 


 ´ Whenever possible, the combined width for all existing and proposed shoreline improvements (docks, 
boathouses, beaches) should occupy less than 25% of the property’s total shoreline.


Project Timing


 ´ Floating, cantilever, post docks, and marine railways on posts for boathouse access, can be installed at any 
time. 


 ´ Time the installation of crib docks to prevent disruption of sensitive fish life stages of aquatic SAR 


 ´ When possible, shoreline and in-water work should be done during low flow and/or calm water conditions, 
and when the potential for precipitation is low, rather than during rough weather and/or windy conditions to 
minimize the risks to fish and mussel SAR associated with silt runoff and suspended sediments.


Site Planning


 ´ Use existing trails, roads, or cut lines wherever possible to avoid disturbance to the riparian vegetation (i.e., 
vegetation that occurs adjacent to the watercourse).


 ´ While this BMP does not cover vegetation removal, the removal of select plants may be necessary to 
access the construction site. This removal should be kept to a minimum. Refer to BMP 14 for direction with 
respect to Vegetation Clearing.


 ´ The construction of boathouses above the ordinary high water mark is strongly encouraged in order to 
minimize impacts to fish habitat.
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Design and Construction Phases


Selection of Methods and Materials 


 ´ Select methods that minimize substrate 
and sediment disturbance (e.g. manual and 
mechanical methods). Wherever possible, 
either construct the dock from a barge or float 
on the water or through the ice instead of using 
machinery from the bank of the water body.


 ´ If a concrete abutment is needed to secure 
your dock to land install it entirely on land, 
above the ordinary high water mark. The 
concrete should be pre-cast and cured away 
from the water before use to prevent seepage 
of potentially toxic substances into the water 
body.


 ´ Construct cribs in an open-faced manner and 
fill with large rocks that provide crevices for 
fish and other small organisms. Leave enough 
space between cribs (two metres) and locate 
them at least two metres from the ordinary to 
allow near shore water to circulate.


 ´ Do not take materials (e.g., rock, logs) to build 
the dock from the shoreline, from below the 
ordinary high water mark or from any water 
body.


 ´ If rocks, stumps or logs need to be moved on 
the lake or river bottom or shoreline to build the 
dock, they should be relocated to an area of 
similar depth and not removed altogether from 
the bottom or shoreline.


 ´ Use untreated materials (e.g. cedar, tamarack, 
hemlock, rocks, plastic) as supports for dock 
structures that will be submerged in water. 
Treated lumber may contain compounds that 


can be released into the water and become 
toxic to the aquatic environment.


 ● Use only treated lumber that is environmentally-
friendly for dock structures that are above water. 
Treated lumber must only be used above the 
high water mark. Using treated lumber above 
water will leach chemicals into the waterbody 
during precipitation events.


 ● Cut, seal and stain all lumber away from the 
water using only environmentally-friendly 
stains. All sealed and stained lumber should be 
completely dry before being used near water. 


 ● Ensure plastic barrel floats are free of chemicals 
inside and outside of the barrel before they are 
placed in water.


Erosion and Sediment Control 


 ● Install effective sediment and erosion control 
measures before starting work to prevent the 
entry of sediment into the watercourse. Inspect 
them regularly during the course of construction 
and make all necessary repairs if any damage 
occurs. 


 ´ Vegetate any disturbed areas by planting and 
seeding preferably with native trees, shrubs or 
grasses and cover such areas with mulch to 
prevent erosion and to help seeds germinate. 
If there is insufficient time remaining in the 
growing season, the site should be stabilized 
(e.g., cover exposed areas with erosion control 
blankets to keep the soil in place and prevent 
erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control 
measures until re-vegetation of disturbed areas 
is achieved.
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Site Staging: Waste Storage and Equipment Operations


 ´ Whenever possible, either construct the dock from a barge or float on the water or through the ice instead
of using machinery from the bank of the water body.


 ´ Operate machinery on land (from outside of the water) and in a manner that minimizes disturbance to the
banks of the water body.


● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water
to prevent any deleterious substance from entering the water.


● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


● Restore banks to original condition if any disturbance occurs.


 ´ Prevent deleterious substances such as uncured concrete, grout, paint, sediment and preservatives from
entering the water body or storm drains.


4.9 BMP 8: Maintenance Dredging
Activity Overview and Threats to Aquatic SAR: 


Dredging refers to the removal of accumulated sediment from channel beds to maintain the design depths of existing 
public use facilities such as navigation channels, harbours, marinas, boat launches, port facilities, and permanent 
(fixed) water intakes. It does not include clean-out of channels for other purposes, such as agricultural drains or 
water intake installation. Routine maintenance dredging is conducted regularly (e.g., at least once every five years) 
and does not include any expansion of the previously dredged area. Dredging is typically conducted by mechanical 
methods such as clam buckets, draglines or backhoes. The greatest threats to fish habitat are from the increased 
amount of suspended sediments introduced to the water column during the dredging process, and the direct 
removal of aquatic vegetation and other habitat features in near-shore areas. Some SAR fish such as Pugnose 
Shiner (Notropis anogenus), are particularly susceptible to habitat destruction as a result of dredging activities. 
Mussels are also highly susceptible to impacts from dredging activities in or near habitat. When planning activities 
related to dredging, particular care should be taken to consider the potential impacts to SAR fish and mussels. 
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Measures to Protect Fish, Mussels and their 
Habitat when Dredging


Scope Considerations


 ´ Ensure your project will not affect SAR fish 
or mussel habitat before proceeding with a 
dredging activity. 


 ´ Dredged material should not be used to infill 
the shoreline or adjacent wetlands.


Project Timing


 ´ Time routine maintenance dredging to prevent 
disruption to sensitive life stages of aquatic 
SAR.


 ´ When possible, dredging should occur under 
winter conditions where the area to be dredged 
is frozen from top to bottom or when the area 
to be dredged is dry.


Site Planning


 ´ Use existing trails, roads or cut lines wherever 
possible as access routes to avoid disturbance 
to the riparian vegetation.


 ´ Prior to dredging, identify the physical and 
chemical characteristics of the substrate (e.g. 
substrate type, potential contaminants) as well 
as the quantity of material to be removed in 
order to determine how to:


 ● Minimize risk of re-suspending toxic substances 
that may be resident in the substrate;


 ● Minimize the risk of impacts to biota living in the 
substrate which may need to be re-colonized 
after completion of dredging; and,


 ● To assess the characteristics of the substrate 
to facilitate the design of handling and 
containment.


Design and Construction Phases


Vegetation and Wildlife 


 ´ Minimize the riparian area temporarily 
disturbed by access activities along the 
adjacent upland property, and preserve trees, 
shrubs and grasses near the shoreline. 


Selection of Methods and Materials 


 ´ Select dredging methods that minimize 
substrate and sediment disturbance.


 ´ Equipment operation can control the amount of 
sediment resuspended during dredging by:


 ● Reducing cutterhead rotation speed for hydraulic 
dredges.


 ● Reducing swing speed for hydraulic dredges to 
reduce the volume of resuspended sediment. 


 ● Decreasing the velocity of the loaded 
mechanical bucket which results in a reduction 
in the volume of resuspended sediment.


 ´ The use of a clamshell for dredging will help 
reduce suspended sediments. 


Erosion and Sediment Control 


 ´ Conduct turbidity or suspended solids 
monitoring at both the dredge site and within 
adjacent or downstream habitat areas.


 ´ Install effective sediment control measures 
around the perimeter of the work area before 
starting work and during dredging to prevent 
re-suspended sediment from spreading to 
adjacent areas. Inspect these measures 
regularly and make all necessary repairs if 
any damage occurs. Remove these control 
measures in a way that prevents the escape or 
re-suspension of sediments.


 ´ Dredge on calm days to minimize the 
suspension of fine sediment particles into the 
water column and ensure the sediment control 
measures are not disturbed by wave action.
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Site Staging: Waste Storage and Equipment Operations


 ´ Minimize the amount of dredged material removed by only dredging the area and depth required for 
navigation or effective water intake functioning, in order to maintain as much nearshore aquatic vegetation 
and as many habitat features as possible.


 ´ Remove all dredged material to a location outside of the ordinary high water mark of any water body. 


 ´ Contaminated dredged material should be properly disposed. 


 ´ Uncontaminated dredged material may be side-cast where the dredged material is similar to the recipient 
area, provided the final deposited profile does not impede navigation, and the dredged material is not fine 
silt, clay or muck (which should be disposed of on land).


 ´ Operate machinery on land or on water (i.e. from a barge or vessel) in a manner that minimizes disturbance 
to the banks or bed of the water body.


 ● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water 
to prevent any deleterious substance from entering the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the water body. 
This could include covering spoil piles with biodegradable mats or tarps or planting them with grass or 
shrubs.


Restoration Phase


 ´ Restore banks to original condition if any disturbance occurs.


 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent erosion and to help seeds germinate. If there is insufficient time 
remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring. 


 ● Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved. 
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4.10 BMP 9: Erosion Mitigation and 
Shoreline Stabilization
Activity Overview and Threats to Aquatic SAR:


Shoreline stabilization involves protecting or armouring a 
shoreline from erosion that may have resulted from past 
or present human activities or natural processes such as 
high water levels and ice scour. Stabilization works may 
be necessary to protect property and infrastructure (e.g., 
buildings, roads, natural features), to maintain adequate 
setbacks for residential developments, and to prevent 
erosion and sedimentation that can impact aquatic 
species and habitat.


Shoreline stabilization and erosion mitigation projects 
have the potential to negatively affect riparian habitat. 
Riparian vegetation occurs adjacent to the watercourse 
and directly contributes to fish habitat by providing shade, 
cover, and areas for spawning and food production. 
An opportunity may be provided within the proposed 
works to enhance the riparian function of the proposed 
treatment by increasing native vegetation cover. 


Shoreline stabilization and erosion mitigation projects 
may also alter the near shore habitat for fish and mussels 
by removing overhanging banks and changing the 
material composition in the area.


Measures to Protect Fish, Mussels and 
their Habitat when Mitigating Erosion and 
Stabilizing Shorelines


Scope Considerations


 ´ The footprint of stabilization projects should be 
the minimum required to stabilize the shoreline. 


 ´ All shoreline stabilization works should attempt 
to follow the natural shape and contour of the 
shoreline to the greatest extent possible.


Site Planning


 ´ Care should be taken to minimize any further 
damage to shoreline areas when removing 
or hauling materials, especially if heavy 
machinery is being used. 


 ´ When restoring or stabilizing a shoreline, 
designs with the lowest practical slope are 
best. The shoreline slope is the ratio of 
horizontal distance to vertical rise from the 
littoral zone to the top of the ordinary high 
water mark (see Figure 4-2). A final slope of 
2:1 (horizontal: vertical) should be considered 
as a minimum. Wherever possible, a slope of 
3:1 is preferable.


Design and Construction Phases


Selection of Methods and Materials 


 ´ Whenever possible, existing vertical walls 
should be replaced with more natural shoreline 
treatments.


 ´ Shoreline stabilization and erosion mitigation 
should use natural materials and methods that 
allow the shoreline to stabilize quickly.


 ´ ‘Soft’ techniques (e.g., bioengineering) are 
preferred over ‘hard’ techniques (e.g., vertical 
walls) wherever possible.


 ´ Select methods that minimize impact to 
riparian vegetation and keep the disturbance of 
the substrate to a minimum. 


Bioengineering Techniques:


 ´ As the slope of the shoreline and/or erosive 
force increases, more extensive plant-based 
shoreline stabilization becomes important. 
This could include multi-layered strips of trees 
and shrubs, live fascines (long bundles of 
live woody vegetation buried parallel to the 
shoreline) or brush mattresses (see Figure 
4-2). Ground covers with limited or no mowing 
further to help minimize future loss of land.
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Figure 4-2. Overview of common bioengineering techniques that enable effective erosion control.


Source: DFO. 2012. Best Management Practices for DFO’s Shoreline Stabilization - Lakes and Reservoirs 
Operational Statement.
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Bank Shaping & Vegetation:


Cutting back a shoreline (inland) to minimize encroachment onto the lake bottom, especially in areas with a narrow 
littoral zone, is an effective approach to reducing shoreline slope (see Figure 4-3). Shoreline stabilization however, 
can result in direct removal of nearshore habitat features such as spawning substrate, woody material and undercut 
banks that are important for cover, nursery habitats and food production. Excavation should not extend into the lake 
and the existing littoral area must be maintained to the extent possible.


Figure 4-3. Overview of bank shaping.


Source: DFO. 2012. Best Management Practices for DFO’s Shoreline Stabilization - Lakes and Reservoirs 
Operational Statement.
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Rock Riprap:


 ´ In areas subject to extensive wave action, 
ice scour or runoff over steeper slopes, rock 
cover may be necessary to adequately protect 
the shoreline. The most common type of 
rock cover stabilization is riprap. Riprap is 
typically a mixture of cobbles and boulders 
placed on top of a geotextile fabric and/or 
granular filter layer on a stable slope (e.g., 
2:1 or 3:1). The geotextile fabric and granular 
layers are important components. They help 
prevent erosion beneath the rocks and keep 
the slope intact. Fieldstone can be used and 
is usually the least expensive option; however, 
commercial rock may also be available for 
a more uniform look. Rock size should be 
appropriate to the amount of wind wave 
and ice action that may be expected at your 
location. For example, rock with an average 
diameter of 30 cm (1’) with a range of both 
smaller and larger sizes to fill in gaps 
is often effective. This allows for hand 
placement which is beneficial where 
access is restricted or when trying 
to prevent machine damage to the 
shoreline.


 ´ The general procedure to install riprap is 
as follows:


 ● Locate the ordinary high water mark of 
the shoreline and install silt fencing or 
filter fabric around this area to isolate 
it from the lake. The silt fencing or filter 
fabric may need to be in the water 
depending on water levels at time of 
construction.


 ● If working inland on a vertical eroded 
bank, re-grade the slope so that it is no 
steeper than 2:1 (horizontal: vertical).


 ´ Dig a shallow trench at the base of 
where the riprap will be located. This is 
where the largest rocks will be placed 
to provide a strong support for the 
remaining rocks above.


 ´ Install a layer of granular material (20 cm thick) 
or geotextile/landscaping fabric on the exposed 
slope. Silt fencing should not be used for this 
purpose as it is not porous enough. The fabric 
must extend from the footing/trench up and 
over the top of the re-graded slope. Make sure 
to overlap separate sections of the fabric by at 
least 20 cm. The top of the fabric should also 
be buried into the top of the slope so it can’t 
slip down as rocks are placed on it.


 ´ Place the rocks on the slope starting from the 
bottom. Once in place, add smaller materials to 
fill the voids and help lock the rocks together.


 ´ It is recommended that the upper layer of the 
riprap be backfilled with topsoil and planted 
with deep rooted native plants to increase both 
the strength of the structure and the aesthetic 
appeal.


Figure 4-4. Overview of rock riprap. 
Source: DFO. 2012. Best Management Practices for DFO’s 
Shoreline Stabilization - Lakes and Reservoirs Operational 
Statement.
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Vertical Retaining Walls:


 ´ The use of vertical retaining walls (e.g., steel sheet piling, concrete, wood plank, armour-stone, gabion 
basket) with rock rubble toe protection for shoreline stabilization is not encouraged and generally not 
approved where they are located at, or below, the ordinary high water mark. These structures should be 
used only when absolutely necessary (see Figure 4-5).


 ´ For slope stabilization above the ordinary high water mark, vertical retaining walls may be used but care 
should be taken to ensure the walls are appropriately constructed and designed to prevent deflection or 
failure. For excessively steep slopes or high banks, retaining the services of an experienced professional is 
highly recommended. 


Figure 4-5. Retaining wall with rubble toe protection.


Source: DFO. 2012. Best Management Practices for DFO’s Shoreline Stabilization - Lakes and Reservoirs 
Operational Statement.
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4.11 BMP 10: High Pressure Directional 
Drilling
Activity Overview and Threats to Aquatic SAR:


For the purpose of this BMP, the term High-Pressure 
Directional Drilling (HPDD) means trenchless methods 
of crossing under a watercourse using pressurized mud 
systems. HPDD is used to install cables and pipelines 
for gas, telecommunications, fibre optics, power, sewer, 
oil and water lines underneath watercourses and roads. 
This method is preferable to open-cut and isolated 
crossings since the cable or pipeline is drilled underneath 
the watercourse with very little disturbance to the 
bed or banks. HPDD involves drilling a pilot borehole 
underneath the watercourse towards a surface target, 
back-reaming the bore hole to the drill rig while pulling 
the pipe along through the hole. This process typically 
uses the freshwater gel mud system composed of a 
mixture of clean, fresh water as the base, bentonite (clay-
based drilling lubricant) as the viscosifier and synthetic 
polymers.


One of the risks associated with HPDD is the escape of 
drilling mud into the environment as a result of a spill, 
tunnel collapse or the rupture of mud to the surface, 
commonly known as “frac-out”. A frac-out is caused 
when excessive drilling pressure results in drilling mud 
propagating toward the surface. The risk of a frac-out 
can be reduced through proper geotechnical assessment 
practices and drill planning and execution. The extent of 
a frac-out can be limited by careful monitoring and having 
appropriate equipment and response plans ready in the 
event that one occurs. HPDD can also result in excessive 
disturbance of riparian vegetation and sedimentation and 
erosion due to operation of equipment on the shoreline or 
fording to access the opposite bank.


Measures to Protect Fish, Mussels and their 
Habitat when High-Pressure Directional 
Drilling


Scope Considerations


 ´ This BMP applies to trenchless high-pressure 
directional drilling.


 ´ The general order of preference for carrying 
out a cable or pipeline stream crossing in order 
to protect fish, mussels and habitat is:  
a) a punch or bore crossing (see Punch & Bore 
Crossings BMP 18),  
b) HPDD crossing (this BMP) 
c) dry open-cut crossing, and  
d) isolated open-cut crossing (see Isolated 
or Dry Open-cut Stream Crossings BMP 12). 
This order should be balanced with practical 
considerations at the site.


 ´ The crossing technique should not damage 
the streambed and thereby negatively impact 
aquatic SAR or their habitat. 


 ´ An emergency frac-out response and 
contingency crossing plan should be in place. 
The plan should outline the protocol to monitor, 
contain and clean-up a potential frac-out and 
an alternative method for carrying out the 
crossing.


Project Timing


 ´ Avoid sensitive time periods for aquatic SAR, 
in order to mitigate impacts of potential frac-
outs.


 ´ Avoid work which interferes with the 
recreational use of the site, if possible.


Site Planning


 ´ Use existing trails, roads or cut lines wherever 
possible, as access routes to avoid disturbance 
to the riparian vegetation.


 ´ While this BMP does not cover the clearing of 
riparian vegetation, the removal of select plants 
may be necessary to access the construction 
site. This removal should be kept to a minimum 
and within the road or utility right-of-way.


 ´ Design the drill path to an appropriate depth 
below the watercourse to minimize the 
risk of frac-out and to prevent the line from 
becoming exposed due to natural scouring of 
the streambed. A minimum of 2 meters below 
the watercourse is recommended. The drill 
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entry and exit points should be located far 
enough from the banks of the watercourse 
to have minimal impact on these areas. 
Bore pits should be located outside the 
floodplain and include appropriate erosion 
and sediment controls.


 ´ Grading of the stream banks for access 
should not occur.


 ´ Prior to drilling, characterise the subsurface 
through a geotechnical assessment. Use 
the information obtained to plan the drilling 
approach and location.


 ´ Employ only experienced drill operators 
capable of minimum sediment disturbance 
and subsequent re-suspension. Complete 
work as quickly as possible.


 ´ For all construction, maintenance, repair, 
modification, or expansion of a pipeline or 
conduit under the watercourse:


 ● The activity should not take place in an area 
that a fish species uses to carry out a life 
process related to reproduction, including 
rearing; 


 ● The activity should be conducted using 
trenchless techniques (see scope 
considerations above);


 ● No part of the activity should be conducted 
in the watercourse and there should be no 
damage to the watercourse bed or banks as 
a result of the activity; and,


 ● Bore pits for directional drilling should be 
located outside the floodplain and bore pits 
for other trenchless techniques should be 
located a minimum of five metres outside of 
the bankfull width, and should include the 
appropriate erosion and sediment controls.


Design and Construction Phases


Selection of Methods and Materials 


 ´ Select drilling methods that minimize 
substrate and sediment disturbance.


 ´ Ensure that materials used for the 
freshwater gel (e.g., freshwater, bentonite, 
synthetic polymers) are clean to reduce 
the introduction of potentially deleterious 
substances into the watercourse. Mix 
materials away from the watercourse to 
prevent spills.


Erosion and Sediment Control 


 ´ Construct a dugout/settling basin at the 
drilling exit site to contain drilling mud to 
prevent sediment and other deleterious 
substances from entering the watercourse. 
If this cannot be achieved, use silt fences or 
other effective sediment and erosion control 
measures to prevent drilling mud from 
entering the watercourse. Inspect these 
measures regularly during the course of 
construction and make all necessary repairs 
if any damage occurs.


 ´ Keep all material and equipment needed to 
contain and clean up drilling mud releases 
on site and readily accessible in the event of 
a frac-out.


 ´ Monitor the watercourse to observe signs of 
surface migration (frac-out) of drilling mud 
during all phases of construction.


 ´ Vegetate any disturbed areas by planting 
and seeding preferably with native trees, 
shrubs or grasses and cover such areas 
with mulch to prevent erosion and to help 
seeds germinate. If there is insufficient time 
remaining in the growing season, the site 
should be stabilized (e.g., cover exposed 
areas with erosion control blankets to keep 
the soil in place and prevent erosion) and 
vegetated the following spring.
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 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.


Flow Management and Water Quality


 ´ Daily inspections of the project site are recommended to ensure the adverse effects on SAR are minimized.


Site Staging: Waste Storage and Equipment Operations


 ´ Operate machinery on land above the ordinary high water mark and in a manner that minimizes disturbance 
to the banks of the watercourse.


 ´ Machinery should arrive on site in a clean, condition and should be maintained free of fluid leaks.


 ´ Wash, refuel and service machinery and store fuel and other materials for the machinery away from the 
water to prevent any deleterious substance from entering the water.


 ´ Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Restore banks to original condition if any disturbance occurs.


 ´ Machinery fording the watercourse to bring equipment required for construction to the opposite side should 
be limited to a one-time event (over and back) and should occur only if an existing crossing at another 
location is not available or practical to use. A Temporary Stream Crossing BMP 20 is also available. 


 ● If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used provided they do not constrict flows or block fish passage.


 ● Grading of the stream banks for the approaches should not occur. 


 ● If the streambed and banks are steep and highly erodible (e.g., dominated by organic materials and silts) 
and erosion and degradation are likely to occur as a result of equipment fording, then a temporary crossing 
structure or other practice should be used to protect these areas.


 ● Watercourse fording should not be undertaken on mussel beds. If fording over mussel beds is required, 
specific measures to mitigate impacts to mussel beds should be implemented. For more information, contact 
the local MNRF district office. 


 ● Time the one-time fording to prevent disruption to sensitive life stages of aquatic SAR. 


 ● Fording should occur under low flow conditions and not when flows are elevated due to local rain events or 
seasonal flooding.


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the watercourse. 
This could include covering spoil piles with biodegradable mats or tarps or planting them with preferably 
native grass or shrubs.


 ´ Dispose of excess drilling mud, cuttings and other waste materials at an adequately sized disposal facility 
located away from the water to prevent it from entering the watercourse.
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Emergency Frac-out Response and Contingency Planning


 ´ Keep all material and equipment needed to contain and clean up drilling mud releases on site and 
readily accessible in the event of a frac-out.


 ´ Implement the frac-out response plan that includes measures to stop work, contain the drilling mud and 
prevent its further migration into the watercourse and notify all applicable authorities. Prioritize cleanup 
activities relative to the risk of potential harm and dispose of the drilling mud in a manner that prevents 
reentry into the watercourse.


 ´ Ensure clean up measures do not result in greater damage to the banks and watercourse than from 
leaving the drilling mud in place.


 ´ Implement the contingency crossing plan including measures to either re-drill at a more appropriate 
location or to isolate the watercourse to complete the crossing at the current location. See Isolated or 
Dry Open-cut Stream Crossings BMP 12 for carrying out an isolated trenched crossing.


Restoration Phase


 ´ Restore banks to original condition if any disturbance occurs.


 ´ Ensure clean up measures do not result in greater damage to the banks and watercourses than from 
leaving the drilling mud in place.


4.12 BMP 11: Ice Bridges and Snow Fills
Activity Overview and Threats to Aquatic SAR: 


Ice bridges and snow fills are two methods used to provide cost-effective temporary winter access in remote 
areas. Ice bridges are constructed on larger watercourses that have sufficient stream flow and water depth to 
prevent the ice bridge from coming into contact with the streambed or restricting water movement beneath the ice. 
Snow fills, however, are temporary stream crossings constructed by filling a stream channel with clean compacted 
snow.


Since the ground is frozen, ice bridges and snow fills can be built with minimal disturbance to the bed and banks 
of the watercourse. However, these crossings can still have negative effects on fish and fish habitat. Clearing 
shoreline and bank vegetation increases the potential for erosion and instability of the banks and can lead to 
deposition of sediments into fish habitat. There is also potential for blockage of fish passage during spring break-
up.


Snow fills have the potential to negatively affect aquatic habitat by changing flow patterns, changing food supply, 
affecting water quality, and interfering with upstream fish passage during winter. 


For the purposes of the following BMP, both types of stream crossings (ice bridges and snow fills) will be 
considered in terms of mitigation and operational techniques. 
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Measures to Protect Fish, Mussels and their Habitat when Constructing an Ice Bridge  
or Snow Fill


Scope Considerations


 ´ Ice bridges should only be constructed of clean (ambient) water, ice and snow. Materials such as 
gravel, rock and loose woody material should not be used. 


 ´ Snow fills should be constructed of clean snow, which should not restrict water flow at any time. 
Constructing an ice bridge or snow fill should not include realigning the watercourse, dredging, 
placing fill, or grading or excavating the bed or bank of the watercourse. Withdrawal of any 
water to create the ice bridge should not exceed 10% of the instantaneous flow in order to 
prevent adverse effects to aquatic SAR.


 ´ Water flow should be maintained under the ice or snow, where this naturally occurs.


Site Planning


 ´ Use existing trails, winter roads or cut lines wherever possible as access routes to 
limit unnecessary clearing of additional vegetation and prevent soil compaction.


 ´ While this BMP does not cover the clearing of riparian vegetation, the removal of 
select plants may be necessary to accommodate the road. This removal should 
be kept to a minimum and within the road right-of-way.


 ´ Select the type of stream crossing to be used so as to minimize bank, bed, 
substrate and sediment disturbance. Grading of the stream banks for the 
approaches should not occur.


 ´ Construct approaches and crossings perpendicular to the watercourse 
wherever possible.


Design and Construction Phases


Selection of Methods and Materials 


 ´ If water is being pumped from a lake or river to build up the ice 
bridge, adequately sized screens should be used to prevent debris 
blockage and the entrainment of fish into water intakes. For 
more information on fish screen requirements please see DFO 
guidance (http://www.dfo-mpo.gc.ca/Library/223669.pdf).


 ´ Construct ice bridge and snow fill approaches using clean, 
compacted snow and ice to a sufficient depth to protect the 
banks of the lake, river or stream. Clean logs may be used 
where necessary to stabilize approaches. 


 ´ Where logs are used to stabilize the approaches of an 
ice bridge or snow fill:


 ● The logs are clean and securely bound together so 
they can be easily removed.


 ● No logs or woody debris should be left within the 
water body or on the banks or shoreline where 
they can wash back into the water body.



http://www.dfo-mpo.gc.ca/Library/223669.pdf
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Erosion and Sediment Control 


 ´ Install sediment and erosion control measures before starting work to prevent the entry of sediment into the 
watercourse. Inspect them regularly during the course of construction and decommissioning activities and 
make all necessary repairs if any damage occurs.


 ´ Protect entrances at machinery access points, and establish a single site entry and exit to minimize 
disturbance to banks and beds.


 ´ Removal of stream crossing structures put in place for the duration of the project (e.g., logs, woody debris), 
should take place in a planned manner to minimize the potential for release of excessive amounts of 
sediment into the watercourse. 


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the lake, river, or 
stream. This could include covering spoil piles with biodegradable mats or tarps or planting them with grass 
or shrubs. 


 ´ Vegetate and stabilize (e.g., cover exposed areas with erosion control blankets or tarps to keep the soil in 
place and prevent erosion) any disturbed areas by planting and seeding preferably with native trees, shrubs 
or grasses. Cover such areas with mulch to prevent erosion and to help seeds germinate.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved. 


Flow Management and Water Quality


 ´ Crossings should not impede water flow.


Site Staging: Waste Storage and Equipment Operations


 ´ Operate machinery on land or on ice and in a manner that minimizes disturbance to the banks of the lake, 
river or stream.


 ´ Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ´ Wash, refuel and service machinery and store fuel and other materials for the machinery away from the 
water to prevent any deleterious substance from entering the water or spreading onto the ice surface.


 ´ Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Restore banks to original condition if any disturbance occurs.


Restoration Phase


 ´ When the crossing season is over and where it is safe to do so, create a v-notch in the centre of the ice 
bridge to allow it to melt from the centre and also to prevent blocking fish passage, channel erosion and 
flooding. Compacted snow should be removed from snow fills prior to the spring freshet. 
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4.13 BMP 12: Isolated or Dry Open-cut Stream Crossings
Activity Overview and Threats to Aquatic SAR: 


For the purpose of this BMP, the term “Isolated Crossing” means a temporary stream crossing technique that allows 
work (e.g., trenched pipeline, cable installation) to be carried out “in-the-dry” while diverting the natural flow around 
the site during construction. These types of open trenched crossings are isolated using flume or dam and pump 
techniques. The term “Dry Open-cut Stream Crossing” means a temporary stream crossing work that is carried out 
during a period when the entire stream width is seasonally dry or is frozen to the bottom.


Temporary isolation is used to allow work “in-the-dry” while maintaining the natural downstream flow by installing 
dams up and downstream of the site and conveying all of the natural upstream flow into a flume, or pumping it around 
the isolated area. 


The risks to fish and fish habitat associated with isolated open-cut stream crossings include the potential for direct 
damage to substrates, release of excessive sediments, loss of riparian habitat, stranding of fish in dewatered areas, 
impingement/entrainment of fish at pump intakes, and disruption of essential fish movement patterns. Similarly, dry 
open-cut stream crossings pose a risk to fish and fish habitat due to potential harmful alteration of substrates, loss of 
riparian habitat, and release of excessive sediment once stream flows resume. 


The order of preference for carrying out a cable or pipeline stream crossing, in order to protect fish and fish habitat, is:  
a) punch or bore crossing (see BMP 18);  
b) high-pressure directional drill crossing (see BMP 10);  
c) dry open-cut crossing; and  
d) isolated open-cut crossing. This order must be balanced with practical considerations at the site.


Measures to Protect Fish, Mussels and their Habitat when Carrying out an Isolated or Dry 
Open-cut Stream Crossing


Scope Considerations


 ´ For dry, open-cut crossings, the watercourse should be dry or frozen completely to the bottom at the site.


 ´ The isolated crossing should not involve the construction or use of an off-stream diversion channel, or the 
use of earthen dams. 


 ´ Isolated crossings ensure that all natural upstream flows are conveyed downstream during construction, 
with no change in quality or quantity. 


 ´ The site should not occur at a stream location involving known fish spawning habitat, particularly if it is 
dependent on groundwater upwelling.


 ´ The use of explosives should not be required to complete the crossing.


Project Timing


 ´ Construction should be avoided during unusually wet, rainy or winter thaw conditions.


 ´ Time isolated crossings to protect sensitive life stages of aquatic SAR.
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Site Planning


 ´ Use existing trails, roads or cut lines wherever 
possible, as access routes to avoid disturbance 
to the riparian vegetation. 


 ´ Locate crossings at straight sections of the 
stream, perpendicular to the banks, whenever 
possible. Avoid crossing on meander 
bends, braided streams, alluvial fans, active 
floodplains or any other area that is inherently 
unstable and may result in the erosion and 
scouring of the streambed.


 ´ Complete the crossing in a manner that 
minimizes the duration of instream work.


Design and Construction Phases


Selection of Methods and Materials 


 ´ When carrying out an isolated crossing, use 
dams made of non-earthen material such as 
water-inflated portable dams, pea gravel bags, 
concrete blocks, steel or wood wall, clean 
rock, sheet pile or other appropriate designs to 
separate the dewatered work site from flowing 
water.


 ´ If granular material is used to build dams, use 
clean or washed material that is adequately 
sized (i.e., moderately sized rock and not sand 
or gravel) to withstand anticipated flows during 
the construction. If necessary, line the outside 
face of dams with heavy poly-plastic to make 
them impermeable to water. Material to build 
these dams should not be taken from below the 
ordinary high water mark of any water body.


 ´ Design dams to accommodate any expected 
high flows of the watercourse during the 
construction period.


 ´ For an isolated crossing, if rock is used to 
stabilize banks, it should be clean, free of 
fine materials, and of sufficient size to resist 
displacement during peak flood events. The 
rock should be placed at the original stream 
bank grade to ensure there is no infilling or 
narrowing of the watercourse.


Erosion and Sediment Control 


 ´ If minor rutting is likely to occur, stream bank 
and bed protection methods (e.g., swamp 
mats, pads) should be used, provided they do 
not constrict flows or block fish passage.


 ´ When carrying out an isolated crossing, pump 
sediment laden dewatering discharge into a 
vegetated area or settling basin, and prevent 
sediment and other deleterious substances 
from entering any water body.


 ´ Protect entrances at machinery access points 
(e.g., using swamp mats) and establish 
a single site entry and exit to minimize 
disturbance to banks and beds. Ensure they do 
not constrict flows or block fish passage.


 ´ While this BMP does not cover the clearing of 
riparian vegetation, the removal of select plants 
may be necessary to access the construction 
site. This removal should be kept to a minimum 
and within the utility right-of-way.


 ´ Install effective sediment and erosion control 
measures before starting work to prevent entry 
of sediment into the watercourse. Inspect them 
regularly during the course of construction 
and make all necessary repairs if any damage 
occurs. 


 ´ Stabilize any waste materials removed from 
the work site, above the ordinary high water 
mark, to prevent them from entering the 
watercourse. This could include covering 
spoil piles with biodegradable mats or tarps or 
planting them with grass or shrubs.


 ´ Install effective sediment and erosion control 
measures before starting work to prevent entry 
of sediment into the watercourse. Inspect them 
regularly during the course of construction 
and make all necessary repairs if any damage 
occurs. 


 ´ Stabilize any waste materials removed from 
the work site, above the ordinary high water 
mark, to prevent them from entering the 
watercourse. This could include covering 
spoil piles with biodegradable mats or tarps or 
planting them with grass or shrubs.
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Flow Management and Water Quality


 ´ Before dewatering, rescue any fish from within the isolated area and return them safely immediately 
downstream of the worksite.


 ´ When conducting an isolated crossing, pumped diversions are used to divert water around the isolated area 
to maintain natural downstream flows and prevent upstream ponding. 


 ´ Ensure intakes are operated in a manner that prevents streambed disturbance and fish mortality. 


 ´ Ensure the pumping system is sized to accommodate any expected high flows of the watercourse during 
the construction period. Pumps should be monitored at all times, and back-up pumps should be readily 
available on-site in case of pump failure.


 ´ Protect pump discharge area(s) to prevent erosion and the release of suspended sediments downstream, 
and remove this material when the works have been completed. 


 ´ See Section 4.1 for further details regarding Bypass Pumping.


Site Staging: Waste Storage and Equipment Operations


 ´ Machinery fording a flowing watercourse to bring equipment required for construction to the opposite side 
should be limited to a one-time event (over and back) and should occur only if an existing crossing at 
another location is not available or practical to use. BMPs are also available for Ice Bridges and Snow Fills 
(BMP 11), Clear-Span Bridges (BMP 4), and Temporary Stream Crossings (BMP 20).


 ● If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used provided they do not constrict flows or block fish passage.


 ● Grading of the stream banks for the approaches should not occur.


 ● If the streambed and banks are steep and highly erodible (e.g., dominated by organic materials and silts) 
and erosion and degradation is likely to occur as a result of equipment fording, then a temporary crossing 
structure or other practice should be used to protect these areas.


 ● Watercourse fording should not be undertaken on mussel beds. If fording over mussel beds is required, 
specific measures to mitigate impacts to mussel beds must be implemented. 


 ● Time the one-time fording to prevent disruption to sensitive life stages for aquatic SAR.


 ● Fording should occur under low flow conditions and 
not when flows are elevated due to local rain events 
or seasonal flooding.







Page 63   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


 ´ Remove accumulated sediment and excess spoil from the isolated area before removing dams.


 ´ Operate machinery in a manner that minimizes disturbance to the watercourse bed and banks. 


 ● Protect entrances at machinery access points (e.g., using swamp mats) and establish single site entry and exit.


 ● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water 
to prevent deleterious substances from entering the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


Restoration Phase


 ´ For isolated crossings, remove accumulated sediment and excess spoil from the isolated area before 
removing dams.


 ´ If rock is used to stabilize banks it should be clean, free of fine materials, and of sufficient size to resist 
displacement during peak flood events. The rock should be placed at the original stream bank grade to 
ensure there is no infilling or narrowing of the watercourse.


 ´ Gradually remove the downstream dam first, to equalize water levels inside and outside of the isolated area 
and to allow suspended sediments to settle.


 ´ During the final removal of dams, restore the original channel shape, bottom gradient and substrate at 
these locations.


 ´ Remove pump equipment when the isolated crossing is complete.


 ´ The following additional measures should be carried out when conducting a dry open-cut stream crossing:


 ● Stabilize the streambed and restore the original channel shape, bottom gradient and substrate to pre-
construction condition. 


 ● Ensure banks are stabilized, restored to original shape, adequately protected from erosion and re-vegetated, 
preferably with native species.


 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent soil erosion and to help seeds germinate. If there is insufficient 
time remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring.
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4.14 BMP 13: Isolated Pond Construction
Activity Overview and Threats to Aquatic SAR: 


Isolated ponds are commonly constructed to capture and store runoff water from snow melt and heavy rainfall events 
for irrigation, livestock watering, golf courses or aesthetics purposes. This BMP does not apply to aggregate extraction 
pits or quarries. Isolated ponds are completely separate from the watercourse and have little to no impact on fish or 
fish habitat. They do, however, present a risk of spreading aquatic invasive species and/or diseases if they are located 
within a floodplain and new species are introduced into them; and they can potentially alter groundwater flow and 
warm the groundwater temperature. Groundwater flow and temperature changes are of particular concern in relation 
to coldwater streams. 


Measures to Protect Fish, Mussels and their Habitat when Constructing an Isolated Pond


Scope Considerations


 ´ Isolated ponds do not connect to the main channel of a water course (there is no inlet and/or outlet 
channel).


 ´ Isolated ponds should be constructed at least 30 metres away from the ordinary high water mark of a 
watercourse.


 ´ Ponds located adjacent to coldwater streams must not alter ordinary groundwater flow patterns, quantity or 
temperature.


Project Timing


 ´ Isolated pond construction may proceed at any time of the year.


Design and Construction Phases


Vegetation and Wildlife


 ´ While this BMP does not cover the clearing of riparian vegetation, the removal of select plants may be 
necessary to accommodate the pond. This removal should be kept to a minimum.


Erosion and Sediment Control 


 ´ Isolate excavation work to contain sediment and prevent it from entering surrounding waters.


 ´ Vegetate any disturbed riparian areas by planting and seeding preferably with native trees, shrubs or 
grasses and cover such areas with mulch to prevent erosion and to help seeds germinate. If there is 
insufficient time remaining in the growing season, the site should be stabilized (e.g., cover exposed areas 
with erosion control blankets to keep the soil in place and prevent erosion) and vegetated the following 
spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.
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Site Staging: Waste Storage and Equipment 
Operations


 ´ Machinery should arrive on site in a clean 
condition and should be maintained free of fluid 
leaks.


 ´ Wash, refuel and service machinery and store 
fuel and other materials for the machinery 
away from the watercourse to prevent any 
deleterious substance from entering the water. 


 ´ Keep an emergency spill kit on site in case of 
fluid leaks or spills from machinery.


 ´ Restore banks to original condition if any 
disturbance occurs.


 ´ Stabilize any waste materials removed from 
the work site to prevent them from entering 
the watercourse. This could include covering 
spoil piles with biodegradable mats or tarps or 
planting them with grass or shrubs.


4.15 BMP 14: Maintenance of Riparian 
Vegetation in Existing Rights-of-Way 
Activity Overview and Threats to Aquatic SAR: 


Rights-of-way are areas of land devoted to providing 
transportation corridors (e.g., highways, railways) or 
utilities (e.g., pipelines, power lines, water lines) that 
often intersect waterways. Vegetation is closely managed 
in these areas to prevent disruption to transportation 
or utilities (e.g., circuit outages, fires) and to ensure 
personal safety. Maintenance activities include mowing, 
brushing, topping and slashing of terrestrial vegetation. 
This BMP applies only to existing rights-of-way at the 
location where they intersect and cross a water body. 


Riparian areas are the vegetated areas adjacent to 
a water body and directly contribute to fish habitat by 
providing shade, cover and food production areas. 
Riparian areas are also important because they stabilize 
stream banks and shorelines. In order to minimize 
disturbance to fish habitat and prevent bank erosion, 
it is important to retain as much riparian vegetation as 
possible, especially the vegetation directly adjacent to the 
watercourse, in the right-of-way corridor. 


Activities carried out to maintain riparian vegetation in 
existing rights-of-way can negatively impact fish and fish 
habitat by causing excessive loss of riparian vegetation, 
erosion and sedimentation, disturbance to the banks 
and the bottom of the water body from use of heavy 
equipment, and introduction of deleterious substances 
as a result of inadequate containment of spoil piles and 
improper maintenance of equipment.


While this BMP does not cover the complete clearing of 
riparian vegetation, the alteration (e.g., topping, pruning) 
of select plants may be necessary to meet operational 
and safety needs. Maintenance activities include mowing, 
brushing, topping and slashing terrestrial vegetation within 
the right-of-way corridor, up to the banks of water bodies. 


Measures to Protect Fish, Mussels and their 
Habitat when Maintaining Riparian Vegetation 
in Rights-of-Way


Scope Considerations


 ´ This BMP applies to locations where rights-of-
way intersect and cross a water body. 


 ´ The work should involve the maintenance 
of vegetation in an existing right-of-way for 
a transportation or utility corridor and not 
construction of a new right-of-way. 


 ´ The work should involve the use of vegetative 
maintenance techniques that allow the root 
system to stay intact, to help bind the soil and 
encourage rapid colonization of low-growing 
plant species.


Project Timing


 ´ Whenever possible, schedule construction 
during frozen conditions. 


Site Planning


 ´ Combined maintenance activities (e.g., 
mowing, brushing, topping, slashing) should 
affect no more than one third (1/3) of the total 
woody vegetation, such as trees and shrubs, 
in the right-of-way within 30 metres of the 
ordinary high water mark in any given year.
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 ´ Design and construct approaches so that they are perpendicular to the watercourse wherever possible to 
minimize loss or disturbance to riparian vegetation.


 ● Machinery fording the watercourse to bring equipment required for construction to the opposite side should 
be limited to a one-time event (over and back) and should occur only if an existing crossing at another 
location is not available or practical to use. The one-time fording should prevent disruption to sensitive life 
stages for aquatic SAR. Fording should occur under low flow conditions and not when flows are elevated due 
to local rain events or seasonal flooding. If minor rutting is likely to occur, stream bank and bed protection 
methods (e.g., swamp mats, pads) should be used provided they do not constrict flows or block fish 
passage.


 ● Grading of the stream banks for the approaches should not occur. 


 ● If the streambed and banks are steep and highly erodible (e.g., dominated by organic materials and silts) 
and erosion and degradation are likely to occur as a result of equipment fording, then a temporary crossing 
structure or other practice should be used to protect these areas. 


 ● Watercourse fording should not be undertaken on mussel beds. If fording over mussel beds is required, 
specific measures to mitigate impacts to mussel beds must be implemented. 


Design and Construction Phases


Vegetation and Wildlife 


 ´ When practical, alter riparian vegetation in the right-of-way by hand. If machinery must be used, operate 
machinery on land and in a manner that minimizes disturbance to the banks of the water body.


 ´ When altering a tree that is located on the bank of a water body, ensure that the root structure and stability 
are maintained.


 ´ Minimize riparian vegetation removals (e.g., limited to the road or utility right-of-way). If removal is 
unavoidable use proper clearing techniques and protect retained vegetation.


 ´ Use selective or phased vegetation removal or species management to maintain shade on stream and 
provide specialized riparian communities or habitats. 


Selection of Methods and Materials 


 ´ Vegetative maintenance techniques that allow the root system to stay intact, help bind the soil and 
encourage rapid colonization of low-growing plant species should be used.


 ´ Grading of the stream banks for access should not occur.


 ´ If the streambed and banks are steep and highly erodible (e.g., 
dominated by organic materials and silts) and erosion and 
degradation are likely to occur as a result of equipment fording, then 
a temporary bridge should be used in order to protect these areas.
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Erosion and Sediment Control 


 ´ If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used, provided they do not constrict flows or block fish passage.


 ´ In order to prevent erosion and to help seeds germinate, vegetate any disturbed areas by planting and 
seeding preferably with native trees, shrubs or grasses and cover such areas with mulch. If there is 
insufficient time remaining in the growing season, the site should be stabilized (e.g., cover exposed areas 
with erosion control blankets to keep the soil in place and prevent erosion) and vegetated the following 
spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.


Site Staging: Waste Storage and Equipment Operations


 ´ Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ´ Wash, refuel and service and store fuel and other materials for the machinery, which include hand tools, at 
locations away from the water to prevent any deleterious substance from entering the water body.


 ´ Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Restore banks to original condition if any disturbance occurs.


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the water body. 
This could include covering spoil piles with biodegradable mats or tarps. All long-term storage of waste 
materials should be kept outside of the riparian area.


4.16 BMP 15 : Moorings
Activity Overview and Threats to Aquatic SAR: 


Moorings, which are typically comprised of concrete anchor blocks, chains, rope and floats, are anchored to the 
bottom of a water body in open water and away from the shoreline and are used to secure a boat or to hold a channel 
marker in place as a navigational aid. This BMP applies to the installation and operation of moorings in freshwater and 
marine systems.


Moorings alleviate the need for boats to set temporary anchors and therefore reduce damage to the bed or bottom of 
a river, lake or ocean from shifting/dragging anchors. Mooring structures can be designed and installed in a manner to 
prevent disturbing the bottom substrate of the water body and better protect fish habitat. 


Moorings can negatively impact fish and fish habitat by disrupting sensitive aquatic habitats and fish spawning areas 
through the physical placement of mooring anchors and associated boating activity. Moorings can disturb aquatic 
vegetation and bottom substrates if under-sized mooring anchors are used, if boat moorings are located in very 
shallow water or if materials to construct anchors are taken from the bed of the water body. 
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Measures to Protect Fish, Mussels and their 
Habitat when Placing Moorings


Scope Considerations


 ´ The project should not involve the installation 
or operation of a structure fixed to the bottom 
(for example, permanent navigational beacon, 
boat mooring bolted to the substrate).


Site Planning


 ´ Avoid locating moorings in sensitive aquatic 
habitats such as known fish spawning areas or 
mussel beds.


 ´ Locate moorings at depths that will allow 
vessels to remain afloat at the lowest possible 
water levels to prevent propellers from 
disturbing the bed of the water body.


Design and Construction Phases


Vegetation and Wildlife 


 ´ Minimize disturbance to submerged aquatic 
vegetation when installing mooring structures 
on the bed of the water body.


Selection of Methods and Materials 


 ´ Moorings (including anchors and floats) 
should be made of clean material. If concrete 
anchors are used, they should be pre-cast and 
cured away from water before use to prevent 
seepage of potentially toxic substances into the 
water body.


 ´ Mooring anchors should be adequately sized 
to secure vessels or structures and prevent 
the anchor from shifting or dragging along the 
bed of the water body. Prevent excess chain or 
line from collecting and disturbing fish habitat 
features on the bed of the water body.


 ´ Native beach material such as logs, sand, 
gravel, and boulders are important components 
of fish habitat and should not be used as 
mooring structures or taken from the bed or 
bank of the water body.


 ´ Mooring structures should be kept in good 
repair through a regular inspection and 
maintenance program.


Site Staging: Waste Storage and Equipment 
Operations


 ´ Unused chains, rope and floats should be 
disposed of in a waste facility following mooring 
construction or repair. 


Post Construction and Restoration Phase


 ´ Mooring structures should be kept in good 
repair through a regular inspection and 
maintenance program. Any necessary repairs 
should be done immediately while following 
this BMP.


4.17 BMP 16: Overhead Line 
Construction
Activity Overview and Threats to Aquatic SAR: 


Overhead lines are constructed for electrical or 
telecommunication transmission across many 
watercourses that range in size from small streams and 
ponds to large rivers, lakes and reservoirs. This BMP 
applies to selective removal of vegetation along the right-
of-way to provide for installation and safe operation of 
overhead lines, and passage of equipment and materials 
across the water body. 


Although fish habitat occurs throughout a water system, 
it is the riparian habitat that is most sensitive to overhead 
line construction. Riparian vegetation occurs adjacent to 
the watercourse and directly contributes to fish habitat by 
providing shade, cover, spawning, and food production 
areas. It is important to design and build your overhead 
line project to meet your needs while also protecting 
riparian areas. Potential impacts to fish and fish habitat 
include excessive loss of riparian vegetation, erosion and 
sedimentation resulting from bank disturbance and loss 
of plant root systems, rutting and compaction of stream 
substrate at crossing sites, and disruption of sensitive fish 
life stages. 
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Measures to Protect Fish, Mussels and their Habitat when Constructing Overhead Lines


Scope Considerations


 ´ This BMP does not address the construction or placement of any temporary or permanent structures (e.g. 
islands, poles, crib works) below the ordinary high water mark.


Project Timing


 ´ Installing overhead lines under frozen conditions is preferable in all situations. On wet terrain (e.g., bogs), lines 
should be installed under frozen conditions where possible, or using aerial methods (i.e., helicopter).


 ´ Avoid work during wet, rainy conditions or use alternative techniques such as aerial methods (i.e., 
helicopter) to install overhead lines.


Site Planning


 ´ Avoid building structures on meander bends, braided streams, alluvial fans, active floodplains or any other 
area that is inherently unstable and may result in erosion and scouring of the streambed or overhead line 
structures. 


 ● Wherever possible, locate all temporary or permanent structures such as poles, sufficiently above the 
ordinary high water mark to prevent erosion. 


 ´ Design and construct approaches so that they are perpendicular to the watercourse wherever possible to 
minimize loss or disturbance to riparian vegetation.


Design and Construction Phases


Vegetation and Wildlife 


 ´ Minimize riparian vegetation removals (e.g., limited to the road or utility right-of-way). If removal is 
unavoidable proper clearing techniques and protect retained vegetation should be used. Refer to BMP 14 
(Maintenance of Riparian Vegetation in existing Rights of Way) for additional guidance.


 ´ While this BMP does not cover the clearing of riparian vegetation, the removal of select plants may be 
necessary to accommodate the overhead line. This removal should be kept to a minimum and within the 
road or utility right-of-way.


Sediment and Erosion


 ´ Install effective sediment and erosion control measures before starting work to prevent entry of sediment 
into the watercourse. Inspect them regularly during the course of construction and make all necessary 
repairs if any damage occurs.


 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent erosion and to help seeds germinate. If there is insufficient time 
remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.
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Site Staging: Waste Storage and Equipment Operations


 ´ Machinery fording the watercourse to bring equipment required for construction to the opposite side should 
be limited to a one-time event (over and back) and should occur only if an existing crossing at another 
location is not available or practical to use. A Temporary Stream Crossing BMP 20 is also available.


 ● If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used provided they do not constrict flows or block fish passage.


 ● Grading of the stream banks for the approaches should not occur. 


 ● If the streambed and banks are steep and highly erodible (e.g., dominated by organic materials and silts) 
and erosion and degradation is likely to occur as a result of equipment fording, then a temporary crossing 
structure or other practice should be used to protect these areas. 


 ● Watercourse fording should not be undertaken on mussel beds. If fording over mussel beds is required, 
specific measures to mitigate impacts to mussel beds should be implemented. 


 ● Time the one-time fording to prevent disruption to sensitive life stages of aquatic SAR.


 ● Fording should occur under low flow conditions and not when flows are elevated due to local rain events or 
seasonal flooding. 


 ´ Operate machinery on land and in a manner that minimizes disturbance to the banks of the watercourse.


 ● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water 
to prevent any deleterious substance from entering the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ● Restore banks to original condition if any disturbance occurs.


 ´ Stabilize any waste materials removed from the work site to prevent them from entering the watercourse. 
This could include covering spoil piles with biodegradable mats or tarps or planting them with grass or 
shrubs.


4.18 BMP 17: Public Beach Maintenance
Activity Overview and Threats to Aquatic SAR: 


This BMP applies only to public and community beaches that require maintenance to uphold the recreational features 
that they offer. Beach maintenance activities include replenishing existing beaches with new beach material, grading 
and removing terrestrial vegetation that migrates onto the beach area. This BMP does not apply to private beaches in 
front of individual cottage or residential properties due to the wide variability of environmental conditions encountered 
at such sites. 
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The near shore waters around beaches provide important habitat for aquatic organisms such as fish, invertebrates 
and aquatic vegetation. Many fish species lay their eggs, feed and seek protection from predators in these near shore 
areas. Maintenance of beaches can potentially result in negative impacts to this near shore fish habitat due to erosion 
of beach materials, removal of riparian vegetation beyond existing beach boundaries, and introduction of deleterious 
substances from improperly maintained equipment. 


Measures to Protect Fish, Mussels and their Habitat when Maintaining a Beach


Scope Considerations


 ´ This BMP addresses the maintenance of an existing beach and does not include creating a new beach (this 
activity is addressed in the Beach Creation BMP).


 ´ Maintenance activities do not include expanding the current size of the beach.


 ´ New beach material should not be placed below the ordinary high water mark.


Project Timing


 ´ Whenever possible, schedule beach maintenance activities when the project area is dry.


Design and Construction Phases


Vegetation and Wildlife 


 ´ Any dead aquatic vegetation that washes onshore may be removed. All vegetative waste material should 
be stabilized to prevent it from entering any water body.


 ´ Minimize riparian vegetation removals. If removal is unavoidable use proper clearing techniques and 
protect retained vegetation.


Selection of Methods and Materials 


 ´ Place new beach material on a flat, gently sloping area of the beach to prevent this material from entering 
the water body and avoid placement of beach material in a manner that obstructs or concentrates runoff 
from adjacent upland areas to the water body. 


 ´ Beach material is to be clean (i.e. free of debris, silt, organic material or other contaminants) and is not to 
be taken from below the ordinary high water mark of any water body.


Site Staging: Waste Storage and Equipment Operations


 ´ Operate machinery on land (outside of the water) and in a manner that minimizes disturbance to the banks 
of the water body.


 ● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery, which include hand 
tools, away from the water to prevent any deleterious substances from entering the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ● Restore banks to original condition if any disturbance occurs.
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4.19 BMP 18: Punch And Bore 
Crossings
Activity Overview and Threats to Aquatic SAR: 


For the purpose of this BMP, the term punch and bore 
refers to a trenchless crossing method which involves the 
excavation of a vertical bell hole or shallow depression 
on either side of the watercourse. Horizontal punching 
or boring between the two points, at an appropriate 
depth below the watercourse, completes the creation 
of a passage-way for the crossing. Punch and bore 
crossings allow cables and pipelines to be installed under 
watercourses without imparting any disturbance to the 
bed and banks. Punch and bore crossings differ from 
high-pressure directional drilled crossings, in that no 
pressurized mud systems are required, thereby avoiding 
the risk of sediment release due to frac-out.


Punch and bore crossings can negatively impact fish and 
fish habitat due to erosion and sedimentation from site 
disturbance and dewatering of bell holes or the collapse 
of the punch or bore hole under the stream. Disturbing 
riparian vegetation can reduce important shoreline cover, 
shade and food production areas. Machinery fording the 
stream can disturb bottom and bank substrates, disrupt 
sensitive fish life stages, and introduce deleterious 
substances if equipment is not properly maintained. 
Impacts can be reduced if an emergency response plan 
and clean-up materials are in place. 


The general order of preference for carrying out a cable 
or pipeline stream crossing in order to protect fish and 
fish habitat is: a) a punch or bore crossing, b) high-
pressure directional drill crossing (see High-Pressure 
Directional Drilling BMP 10), c) dry open-cut crossing, 
and d) isolated open-cut crossing (see Isolated or Dry 
Open-cut Stream Crossings BMP 12). This order should 
be balanced with practical considerations at the site.


Measures to Protect Fish, Mussels and their 
Habitat when Conducting Punch and Bore 
Crossings


Scope Considerations


 ´ The crossing technique should not damage 
the streambed or bank and thereby negatively 
impact fish or fish habitat. 


 ´ The site should not occur at a stream location 
involving known fish spawning habitat, 
particularly if it is dependent on groundwater 
upwelling.


Project Timing


 ´ A punch or bore crossing can be conducted 
at any time of the year provided there is not a 
high risk of failure and it does not require in-
water activities such as machinery fording.


Site Planning


 ´ For the duration of the work, keep on-site and 
readily accessible, all material and equipment 
needed to contain and clean-up releases of 
sediment-laden water and other deleterious 
substances.


 ´ Bore pits for directional drilling must be located 
outside the floodplain and bore pits for other 
trenchless techniques must be located a 
minimum of five metres outside of the bankfull 
width, and must include the appropriate erosion 
and sediment controls.


Design and Construction Phases


Vegetation and Wildlife 


 ´ Minimize riparian vegetation removals (e.g., 
limited to the utility right-of-way). If removal is 
unavoidable use proper clearing techniques 
and protect retained vegetation.


 ´ While this BMP does not cover the clearing of 
riparian vegetation, the removal of select plants 
may be necessary to access the construction 
site and to excavate the bell holes. This 
removal is to be kept to a minimum and within 
the utility right-of-way.
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Selection of Methods and Materials 


 ´ Design the punch or bore path for an appropriate depth below the watercourse to prevent the pipeline or cable 
from becoming exposed due to natural scouring of the streambed.


 ´ Select drilling methods that minimize substrate and sediment disturbance.


 ´ Machinery fording the watercourse to bring equipment required for construction to the opposite side should 
be limited to a one-time event (over and back) and should occur only if an existing crossing at another 
location is not available or practical to use. A Temporary Stream Crossing BMP 20 is also available.


 ● If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used provided they do not constrict flows or block fish passage.


 ● Grading of the stream banks for the approaches should not occur. 


 ● If the streambed and banks are steep and highly erodible (e.g., dominated by organic materials and silts) 
and erosion and degradation are likely to occur as a result of equipment fording, then a temporary crossing 
structure or other practice should be used to protect these areas. 


 ● Watercourse fording should not be undertaken on mussel beds. If fording over mussel beds is required, 
specific measures to mitigate impacts to mussel beds must be implemented. 


 ● Time the one-time fording to prevent disruption to sensitive life stages of aquatic SAR.


 ● Fording should occur under low flow conditions and not when flows are elevated due to local rain events or 
seasonal flooding.


Erosion and Sediment Control 


 ´ Install effective sediment and erosion control measures before starting work to prevent entry of sediment 
into the water body. Inspect them regularly during the course of construction and make all necessary repairs 
if any damage occurs.


 ´ Excavate bell holes beyond the ordinary high water mark, far enough away from any watercourse to allow 
containment of any sediment or deleterious substances above the ordinary high water mark. 


 ● When dewatering bell holes, remove suspended solids by diverting water into a vegetated area or settling 
basin, and prevent sediment and other deleterious substances from entering the watercourse.


 ● Stabilize any waste materials removed from the work site (including bell holes) to prevent them from entering 
the watercourse. This could include covering spoil piles with biodegradable mats or tarps or planting them 
with grass or shrubs.


 ● After suitably backfilling and packing the bell holes, vegetate any disturbed areas.


 ´ Monitor the watercourse to observe signs of malfunction during all phases of the work.


 ´ Develop a response plan that can be implemented immediately in the event of a sediment release or spill of 
a deleterious substance. This plan should include measures to: 
a) stop work, contain sediment-laden water and other deleterious substances and prevent their further 
migration into the watercourse;  
b) notify all applicable authorities in the area;  
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c) promptly clean-up and appropriately dispose of the sediment-laden water and deleterious substances;  
d) ensure clean-up measures are suitably applied so as not to result in further alteration of the bed and/or 
banks of the watercourse.


 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent erosion and to help seeds germinate. If there is insufficient time 
remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.


Site Staging: Waste Storage and Equipment Operations


 ´ Prepare a spill management plan to contend with any unintentional release of fill, fluids (e.g., fuel, 
hydraulic), sediment or other debris prior to the commencement of any work.


 ´ Dispose of excess drilling cuttings and other waste materials at an adequately sized disposal facility located 
away from the water to prevent it from entering the watercourse.


 ´ For the duration of the work, keep all material and equipment needed to contain and clean-up releases of 
sediment-laden water and other deleterious substances on-site and readily accessible.


 ´ Operate machinery on land above the ordinary high water mark and in a manner that minimizes disturbance 
to the banks of the watercourse.


 ´ Machinery should arrive on-site in a clean condition and should be maintained free of fluid leaks.


 ´ Wash, refuel and service machinery and store fuel and other materials for the machinery away from the 
water to prevent any deleterious substance from entering the water.


 ´ Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


Restoration Phase


 ´ After suitably backfilling and packing the bell holes, vegetate any disturbed areas.


4.20 BMP 19: Submerged Log Salvage
Activity Overview and Threats to Aquatic SAR: 


This BMP applies to log salvage operations that involve the retrieval of commercially cut submerged logs from the bed 
or bottom of rivers, lakes, estuaries or oceans. Careful removal of submerged logs using cables or floats can restore 
habitats where logs have accumulated historically during commercial log transport activities. Log removal may also 
be required to ensure safe navigation. Logs that become submerged in near shore waters often provide valuable fish 
habitat. Removing these logs has the potential to reduce the amount of near shore cover.


The removal of submerged logs can negatively impact fish and fish habitat by increasing the amount of suspended 
sediments caused by bottom disturbance, disrupting sensitive fish life stages, causing erosion and sedimentation by 
disturbing shoreline soils at take-out sites, removing cover and habitat, and introducing deleterious substances from 
improperly maintained equipment. 
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Measures to Protect Fish, Mussels and their 
Habitat when Conducting Submerged Log 
Salvage


Scope Considerations


 ´ Salvage only cut logs (for example, no root 
wad or branches attached).


 ´ Logs that are buried more than 10% of their 
diameter in the substrate within the waterbody 
should not be removed.


 ´ Log salvage does not include logs from the 
shoreline or free-standing timber in reservoirs.


 ´ Log salvage should not be undertaken where 
SAR mussel beds are present.


Project Timing


 ´ Time log salvage to prevent disruption to 
sensitive life stages for aquatic SAR.


Design and Construction Phases


Vegetation and Wildlife 


 ´ Salvage logs in a manner that minimizes 
disruptions to any fish or mussels in the area.


 ´ All sorting and disposal of unwanted logs 
should be done above the ordinary high water 
mark.


Selection of Methods and Materials 


 ´ Salvage operations should be done in a 
manner that minimizes disturbance to the 
banks or bed of the water body and reduces 
the suspension of sediments in the water 
column (e.g., lifting logs onto a floating barge 
instead of dragging them across the bed and 
shoreline).


 ● Operate machinery from shore or a floating 
barge.


 ● Machinery should arrive on site in a clean 
condition and should be maintained free of fluid 
leaks.


 ● Wash, refuel and service machinery and store fuel 
and other materials for the machinery away from 
the water to prevent any deleterious substance 
from entering the water.


 ● Keep an emergency spill kit on site in case of 
fluid leaks or spills from machinery


 ● Restore banks to original condition if any 
disturbance occurs


 ´ All sorting and disposal of unwanted logs 
should be done above the ordinary high water 
mark.


 ´ All yarding or storage areas should be located 
above the ordinary high water mark.


Erosion and Sediment Control


 ´ If disturbance to the shoreline is likely to occur, 
ensure that appropriate sediment and erosion 
control measures are in place before you start 
work, particularly on sites with erodible soils.


 ´ Vegetate any disturbed areas by planting and 
seeding preferably with native trees, shrubs or 
grasses and cover such areas with mulch to 
prevent erosion and to help seeds germinate. 
If there is insufficient time remaining in the 
growing season, the site should be stabilized 
(e.g., cover exposed areas with erosion control 
blankets to keep the soil in place and prevent 
erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control 
measures until re-vegetation of disturbed areas 
is achieved.
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4.21 BMP 20: Temporary Stream 
Crossing
Activity Overview and Threats to Aquatic SAR: 


A temporary stream crossing consists of i) a one-time 
ford in flowing waters, ii) a seasonally dry streambed 
ford, or iii) a temporary bridge (e.g., Bailey bridge or 
log stringer bridge). Temporary stream crossings are 
employed for short term access across a watercourse 
by construction vehicles when an existing crossing is 
not available or practical to use. They are not intended 
for prolonged use. The use of temporary bridges or dry 
fording is preferred over fording in flowing waters due to 
the reduced risk of damaging the bed and banks of the 
watercourse and downstream sedimentation caused by 
vehicles. Separate BMPs are available for Ice Bridges 
and Snow Fills (BMP 11) used for temporary access 
during the winter, and for non-temporary Clear-Span 
Bridges (BMP 4).


The risks to fish and fish habitat associated with 
temporary stream crossings include the potential for 
direct harm to stream banks and beds, release of 
excessive sediments and other deleterious substances 
(e.g., fuel, oil leaks), loss of riparian habitat, and 
disruption to sensitive fish life stages. 


Temporary stream crossings are used for short term 
access, and are restricted to narrow watercourses. 
Where possible, existing crossings should be used unless 
rehabilitation of existing crossings is more disruptive to 
the aquatic habitat than creating a new crossing. For the 
purposes of the following BMP document, all types of 
stream crossings will be considered in terms of mitigation 
and operational techniques. 


Measures to Protect Fish, Mussels and 
their Habitat when Constructing Temporary 
Stream Crossings


Scope Considerations


 ´ No part of a temporary bridge should be 
placed within the wetted portion of the 
stream.


 ´ The work should not include realigning the 
watercourse.


 ´ The work should not involve dredging, infilling, 
grading or excavating the bed or bank of the 
watercourse.


 ´ Fording involves a one-time event (over and 
back) and should not occur on areas that are 
known fish spawning sites or mussel beds.


 ´ The crossing should not involve installation of 
a temporary culvert.


Project Timing


 ´ Generally, there are no restrictions on timing 
for the construction of bridge structures or 
fording seasonally dry streambeds, as they do 
not involve in-water work. However, if there 
are any activities with the potential to disrupt 
sensitive life stages of aquatic SAR (e.g., 
fording of the watercourse by machinery) these 
should be timed in order to avoid sensitive 
periods.


 ´ Fording should be planned to occur during 
under low flow conditions, and not when 
flows are elevated due to local rain events or 
seasonal flooding.


 ´ All crossing materials should be removed prior 
to the spring freshet, or immediately following 
project completion if this occurs earlier.


Site Planning


 ´ Use existing trails, roads or cut lines wherever 
possible, as access routes to avoid disturbance 
to the riparian vegetation.


 ´ Locate crossings at straight sections of the 
stream, perpendicular to the bank, whenever 
possible. Avoid crossing on meander bends, 
braided streams, alluvial fans, or any other 
area that is inherently unstable and may result 
in the erosion and scouring of the streambed.
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 ´ Protect entrances at machinery access points (e.g., using swamp mats) and establish a single site entry 
and exit to minimize disturbance to banks and beds. Ensure they do not constrict flows or block fish 
passage.


 ´ While this BMP does not cover the clearing of riparian vegetation, the removal of select plants may be 
necessary to access the construction site. This removal should be kept to a minimum and within the road or 
utility right-of-way. When practical, prune or top the vegetation instead of uprooting.


Design and Construction Phases


Selection of Methods and Materials 


 ´ For temporary bridges, the following measures should also be employed:


 ● Use only clean materials (e.g., rock or coarse gravel fill, wood, or steel) for approaches to the bridge (i.e., not 
sand, clay or organic soil) and install in a manner that avoids erosion and sedimentation.


 ● Design temporary bridges to accommodate any expected high flows of the watercourse during the 
construction period.


 ● Restore the bank and substrate to pre-construction condition.


 ● Completely remove all materials used in the construction of the temporary bridge from the watercourse 
following the equipment crossing, and stabilize and re-vegetate the banks.


 ´ Grading of the stream banks for the approaches should not occur.


 ´ If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used, provided they do not constrict flows or block fish passage.


Erosion and Sediment Control 


 ´ Install effective sediment and erosion control measures before starting work to prevent the entry of 
sediment into the watercourse. Inspect them regularly during the course of construction and make all 
necessary repairs if any damage occurs.


 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent soil erosion and to help seeds germinate. If there is insufficient 
time remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.
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Site Staging: Waste Storage and Equipment Operations


 ´ Machinery fording a flowing watercourse to bring equipment required for construction to the opposite side 
should be limited to a one-time event (over and back) and is to occur only if an existing crossing at another 
location is not available or practical to use.


 ● If minor rutting is likely to occur, stream bank and bed protection methods (e.g., swamp mats, pads) should 
be used, provided they do not constrict flows or block fish passage.


 ● Grading of the stream banks for the approaches should not occur.


 ● If the streambed and banks are steep and highly erodible (e.g., dominated by organic materials and silts) and 
erosion and degradation are likely to occur as a result of equipment fording, then a temporary bridge should 
be used in order to protect these areas. 


 ● The one-time fording should avoid sensitive life stages of aquatic SAR.


 ● Fording should occur under low flow conditions, and not when flows are elevated due to local rain events or 
seasonal flooding.


 ´ Operate machinery in a manner that minimizes disturbance to the watercourse bed and banks. 


 ● Protect entrances at machinery access points (e.g., using swamp mats) and establish single site entry and exit.


 ● Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ● Wash, refuel and service machinery and store fuel and other materials for the machinery away from the water 
to prevent deleterious substances from entering the water.


 ● Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Stabilize any waste materials removed from the work site, above the ordinary high water mark, to prevent 
them from entering any watercourse. This could include covering spoil piles with biodegradable mats or 
tarps or planting them with preferably native grass or shrubs.


4.22 BMP 21: Underwater Cables
Activity Overview and Threats to Aquatic SAR: 


The placement of cables on the beds of freshwater lakes and rivers is a common practice used to deliver utility 
services (i.e., electricity, telephone) across water bodies when overhead lines are not feasible. The placement of 
underwater cables is more favourable than using unconfined open trench methods, which bury the cables within 
the substrate of the lake or river. Placing cables on the beds of freshwater lakes or rivers typically generates less 
sediment and avoids the need to use machinery in the water. In some instances, however, excavation may be 
required as cables may need to be buried near to the shoreline for operational safety reasons.


Potential impacts to fish and fish habitat include disruption of sensitive fish spawning areas and mussels beds, 
erosion and sedimentation caused by disturbance to the shoreline and bed of water bodies, removal of riparian (bank) 
vegetation and underwater rocks and logs that provide cover, shade and food, and disruption of sensitive fish life stages.
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Measures to Protect Fish, Mussels and their Habitat when Placing Underwater Cables


Scope Considerations


 ´ This BMP does not apply to unconfined open trench methods, including ploughing and water-jetting, to bury 
cable. 


 ´ Underwater cables should not be installed on or within known fish spawning habitat or mussel beds. 


 ´ Cable trenching should be limited to near shore areas and the width should be no greater than that required 
to accommodate the cable.


Project Timing


 ´ Time the installation to prevent disruption to sensitive life stages for aquatic SAR.


Design and Construction Phases


Vegetation and Wildlife


 ´ While this BMP does not cover the extensive clearing of riparian vegetation, the removal of select plants 
may be necessary to accommodate the cable. This removal should be kept to a minimum.


 ´ Relocate any fish trapped within an isolated area to the main water body before starting any trenching.


Selection of Methods and Materials 


 ´ Use existing trails, roads, or cut lines wherever possible to avoid disturbance to the riparian vegetation. 


 ´ Utilities below the substrate should be installed using trenchless crossings.


 ´ If any material (e.g., rock, cobble, woody material) is moved to place the cable on the bottom, it should be 
relocated to a similar depth within the water body in close proximity to its original location.


Erosion and Sediment Control 


 ´ Isolate any in-water trench work to contain suspended sediment and prevent it from entering the 
surrounding waters.


 ´ Install effective sediment and erosion control measures on land before starting trench work to prevent entry 
of sediment into the water body. Inspect them regularly during the course of construction and make all 
necessary repairs if any damage occurs.
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 ´ Vegetate any disturbed areas by planting and seeding preferably with native trees, shrubs or grasses and 
cover such areas with mulch to prevent erosion and to help seeds germinate. If there is insufficient time 
remaining in the growing season, the site should be stabilized (e.g., cover exposed areas with erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the following spring.


 ´ Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is achieved.


Site Staging: Waste Storage and Equipment Operations


 ´ During dry land trenching, stockpile the material that is moved from the bank of the water body (below the 
ordinary high water mark) and return it to its original location once the cable is installed.


 ´ Operate machinery on land or on water (i.e., from a barge or vessel) in a manner that minimizes 
disturbance to the banks or bed of the water body.


 ´ Machinery should arrive on site in a clean condition and should be maintained free of fluid leaks.


 ´ Wash, refuel and service machinery and store fuel and other materials for the machinery away from the 
water to prevent any deleterious substance from entering the water.


 ´ Keep an emergency spill kit on site in case of fluid leaks or spills from machinery.


 ´ Restore banks to original condition if any disturbance occurs.


Restoration Phase


 ´ Restore the original contour, gradient and bottom of the water body, bank and shore. Allow sediment to fully 
settle inside any isolated area before removing sediment and erosion control measures.


 ´ If any material (e.g., rock, cobble, woody material) is moved to place the cable on the bottom, it should be 
relocated to a similar depth within the water body in close proximity to its original location.
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Appendix A: Additional Species-specific Reference Material


5. General


DFO. 2012. Best Management Practices for DFO’s Shoreline Stabilization - Lakes and Reservoirs Operational Statement.


Ministry of Natural Resources (Ontario), 2012. Categorizing and Protecting Habitat under the Endangered Species Act. (https://
www.ontario.ca/environment-and-energy/categorizing-and-protecting-habitat-under-endangered-species-act)


Endangered Species Act, 2007. Ontario Regulation 242/08. Habitat (Section 24). (http://www.e-laws.gov.on.ca/html/regs/english/
elaws_regs_080242_e.htm#BK49).


Ministry of Natural Resources. 2013. In-Water Work Timing Window Guidelines. 2 pp.


Ontario Waterpower Association. 2012. Best Management Practices Guide for the Mitigation of Impacts of Waterpower Facility 
Construction. Version 1 June 2012.


Ministry of Natural Resources and Forestry. 2014. Policy Guidance on Harm and Harass under the Endangered Species Act. 
(https://www.ontario.ca/environment-and-energy/policy-guidance-harm-and-harass-under-endangered-species-act).


Mussel Relocation References:


Mackie, G., T.J. Morris, and D. Ming. 2008. Protocol for the detection and relocation of freshwater mussel species at risk in Ontario 
– Great Lakes Area (OGLA). Canada Manuscript Report of Fisheries and Aquatic Sciences 2790: vi +50 pp. Available online at 
http://www.dfo-mpo.gc.ca/Library/332071.pdf 


DFO. 2011. Proposed Interim Protocol for the Review of Project Proposals that May Affect Aquatic Species at Risk in Ontario 
2011. 39pp. Available online at <http://www.mnr.gov.on.ca/stdprodconsume/groups/lr/@mnr/@species/documents/policy/
stdprod_093150.pdf>


Fish Salvage References:


Portt, C.B., G.A. Coker, N.E. Mandrak and D.L. Ming. 2008. Protocol for the detection of fish Species At Risk in Ontario Great 
Lakes Area (OGLA). Canada Manuscript Report of Fisheries and Aquatic Sciences. V + 31pp. Available online at <http://www.dfo-
mpo.gc.ca/CSAS/Csas/Publications/ResDocs-DocRech/2008/2008_026_e.pdf>


DFO. 2011. Proposed Interim Protocol for the Review of Project Proposals that May Affect Aquatic Species at Risk in Ontario 2011. 39pp. 
Available online at http://www.mnr.gov.on.ca/stdprodconsume/groups/lr/@mnr/@species/documents/policy/stdprod_093150.pdf


5.1 Fish Species
5.1.1 American Eel (Anguilla rostrata)


COSEWIC. 2012. COSEWIC assessment and status report on the American Eel Anguilla rostrata in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xii + 109 pp..
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https://www.ontario.ca/environment-and-energy/categorizing
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Fisheries and Oceans Canada. 2014. RECOVERY POTENTIAL ASSESSMENT OF AMERICAN EEL (Anguilla rostrata) IN 
EASTERN CANADA. Canadian Science Advisory Secretariat Science Advisory Report 2013/078. http://publications.gc.ca/
collections/collection_2014/mpo-dfo/Fs70-6-2013-078-eng.pdf


Lloyst, M. H. M. 2013. The distribution and habitat associations of stocked American Eel, Anguilla rostrata, in Lake Ontario and the 
Upper St. Lawrence. Trent University, Peterborough, Ontario, Canada. viii + 108 pp.


MacGregor, R. et al. Ontario Power Generation. 2011. American Eel in Ontario: Past and Present Abundance, Principles, 
Approaches, Biological Feasibility and Importance of Recovery. Version 5.0; January 31, 2011. 130 pp.


MacGregor, R., J. Casselman, L. Greig, J. Dettmers, W. A. Allen, L. McDermott, and T. Haxton. 2013. Recovery Strategy for the 
American Eel (Anguilla rostrata) in Ontario. Ontario Recovery Strategy Series. Prepared for Ontario Ministry of Natural Resources, 
Peterborough, Ontario. x + 119 pp.


5.1.2 Black Redhorse (Moxostoma duquesnei)


COSEWIC 2005. COSEWIC assessment and update status report on the black redhorse Moxostoma duquesnei in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. vi + 21 pp. 


COSEWIC. 2005. Response Statement - Black Redhorse. http://www.sararegistry.gc.ca/virtual_sara/files/statements/
rs72_59_2005-8_e.pdf


Reid, S. M. 2006. Timing and Demographic Characteristics of Redhorse Spawning Runs in Three Great Lakes Basin Rivers, 
Journal of Freshwater Ecology, 21:2, 249-258


Reid, S. M. 2006. Relationship between Habitat Quality and Occurrence of the Threatened Black Redhorse (Moxostoma 
duquesnei) in Lake Erie Tributaries. Water Qual. Res. J. Canada 41(4): 341–350.


Reid, S. M., N. E. Mandrak, L. M. Carl and C. C. Wilson. 2008. Influence of dams and habitat condition on the distribution of 
redhorse (Moxostoma) species in the Grand River watershed, Ontario. Environ Biol Fish 81:111–125.


Reid, S.M. and N.E. Mandrak. 2006. Evaluation of potential impact of Springbank Dam restoration on black redhorse (Moxostoma 
duquesnei) and other sucker species in the Thames River, Ontario. Can. Tech. Rep. Fish. Aquat. Sci. 2670: vii + 33 pp.


Vélez-Espino, L. A. and M. A. Koops. 2008. Recovery target and long-term projections for the Black Redhose (Moxostoma 
duquesnei). Fisheries and oceans Canada Science, CCAS Research Document 2008/006. http://www.dfo-mpo.gc.ca/CSAS/Csas/
Publications/ResDocs-DocRech/2008/2008_006_e.pdf


5.1.3 Blackstripe Topminnow (Fundulus notatus)


COSEWIC. 2012. COSEWIC assessment and status report on the Blackstripe Topminnow Fundulus notatus in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. ix + 29 pp.


COSEWIC. 2013. Response Statement – Blackstripe Topminnow. http://www.registrelep-sararegistry.gc.ca/virtual_sara/files/
statements/rs_91_497_2012-10_e.pdf


Edwards, A.L. and S.K. Staton. 2009. Management plan for the Blackstripe Topminnow, Pugnose Minnow, Spotted Sucker and 
Warmouth in Canada. Species at Risk Act Management Plan Series. Fisheries and Oceans Canada, Ottawa. viii + 43 pp.
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5.1.4 Bridle Shiner (Notropis bifrenatus)


Boucher, J., M. Berubé, A. Boyko and M. Bourgeois. 2011. Management plan for the Bridle Shiner (Notropis bifrenatus) in Canada 
(Final version). Species at Risk Act Management Plan Series, Fisheries and Oceans Canada, Ottawa. v + 43 pp. 


COSEWIC. 2013. COSEWIC assessment and status report on the Bridle Shiner Notropis bifrenatus in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa. xi + 30 pp. (Species at Risk Public Registry).


COSEWIC. 2013. Response Statement – Bridle Shiner. http://www.registrelep-sararegistry.gc.ca/virtual_sara/files/statements/
rs_546_559_2013-9_e.pdf


Fisheries and Oceans Canada. 2010. RECOVERY POTENTIAL ASSESSMENT OF PUGNOSE SHINER (NOTROPIS 
ANOGENUS) IN CANADA. Canadian Science Advisory Secretariat Science Advisory Report 2010/025. http://www.dfo-mpo.gc.ca/
Library/340942.pdf


5.1.5 Channel Darter (Percina copelandi)


Bouvier, L.D. and N.E. Mandrak. 2010. Information in support of a Recovery Potential Assessment of Channel Darter (Percina 
copelandi) in Ontario. DFO Can. Sci. Advis. Sec. Res. Doc. 2010/029. vi + 39 p.


COSEWIC. 2002. COSEWIC assessment and update status on report on the channel darter Percina copelandi in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. vii + 21 pp.


COSEWIC. 2004. Response Statement for Channel Darter. http://www.sararegistry.gc.ca/virtual_sara/files/statements/rs74_e.pdf


DFO. 2013. Recovery Strategy for the Channel Darter (Percina copelandi) in Canada. Species at Risk Act Recovery Strategy 
Series. Fisheries and Oceans Canada, Ottawa. viii + 82 pp. http://www.sararegistry.gc.ca/virtual_sara/files/plans/rs_fouille-roche_
gris_channel_darter_1113_e.pdf


Fisheries and Oceans Canada. 2010. RECOVERY POTENTIAL ASSESSMENT CHANNEL DARTER (Percina copelandi) IN 
CANADA. Canadian Science Advisory Secretariat Science Advisory Report 2010/058. http://www.dfo-mpo.gc.ca/Library/341892.pdf


Natural Resource Solutions Inc. 2011. Best Management Practices Guide for Channel Darter and Waterpower Operation and 
Development in Ontario. Prepared for Ontario Waterpower Association. 69 pp.


Reid, S. M., L. L. M. Carl and J. Leana. 2005. Influence of riffle characteristics, surficial geology, and natural barriers on the 
distribution of the channel darter, Percina copelandi, in the Lake Ontario basin. Environmental Biology of Fishes. 72: 241–249


Venturelli, P.A., L.A. Vélez-Espino and M.A. Koops. 2010. Recovery Potential Modelling of Channel Darter (Percina copelandi) in 
Canada. DFO Can. Sci. Advis. Sec. Res. Doc. 2010/096. v + 34 p.


5.1.6 Cutlip Minnow (Exoglossum maxillingua)


COSEWIC. 2013. COSEWIC assessment and status report on the Cutlip Minnow Exoglossum maxillingua in Canada. Committee 
on the Status of Endangered Wildlife in Canada. Ottawa. x + 35 pp. (www.registrelep-sararegistry.gc.ca/default_e.cfm). 


MacVeigh, G. 2013. Recovery Strategy for the Cutlip Minnow (Exoglossum maxillingua) in Ontario. Ontario Recovery Strategy 
Series. Prepared for the Ontario Ministry of Natural Resources, Peterborough, Ontario. vi + 31 pp. http://files.ontario.ca/
environment-and-energy/species-at-risk/mnr_sar_rs_ctlp_mnw_en.pdf
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Ministry of Natural Resources. 2013. Cutlip Minnow. Ontario Government Response Statement. http://files.ontario.ca/environment-
and-energy/species-at-risk/mnr_sar_grs_dr_ctlp_mnw_en.pdf


5.1.7 Eastern Sand Darter (Ammocrypta pellucida)


Bouvier, L.D., and N.E. Mandrak. 2010. Information in support of a Recovery Potential Assessment of Eastern Sand Darter 
(Ammocrypta pellucida) in Ontario. DFO Can. Sci. Advis. Sec. Res. Doc. 2010/093. vi + 43 p.


COSEWIC. 2009. COSEWIC assessment and status report on the Eastern Sand Darter Ammocrypta pellucida, Ontario populations 
and Quebec populations, in Canada. Committee on the Status of Endangered Wildlife in Canada. Ottawa. vii + 49 pp.


Drake, D. A. R., M. Power, M. A. Koops, S. E. Doka and N. E. Mandrak. 2012. Environmental factors affecting growth of eastern 
sand darter (Ammocrypta pellucida). Aquatic Conserv: Mar. Freshw. Ecosyst. 22: 47–57.


Finch, M., Vélez-Espino, L.A., Doka, S.E., Power, M. and Koops, M.A. 2011. Recovery potential modelling of Eastern Sand Darter 
(Ammocrypta pellucida) in Canada. DFO Can. Sci. Advis. Sec. Res. Doc. 2011/020. vi + 34 p.


Fisheries and Oceans Canada. 2011. RECOVERY POTENTIAL ASSESSMENT OF EASTERN SAND DARTER (AMMOCRYPTA 
PELLUCIDA) IN CANADA. Canadian Science Advisory Secretariat Science Advisory Report 2011/020. http://www.dfo-mpo.gc.ca/
Library/343861.pdf


Fisheries and Oceans Canada. 2012. Recovery strategy for the Eastern Sand Darter (Ammocrypta pellucida) in Canada: Ontario 
populations. Species at Risk Act Recovery Strategy Series, Fisheries and Oceans Canada, Ottawa. vii + 58 pp.


Ministry of Natural Resources. 2007. Endangered Species Act, 2007. O. Regulation 242/08. Habitat Regulation. Section 25.1. 
Available at: https://dr6j45jk9xcmk.cloudfront.net/documents/3857/mnrf-sar-hr-easternsanddarter-en.pdf


Ministry of Natural Resources. 2013. Eastern Sand Darter. Ontario Government Response Statement. http://files.ontario.ca/
environment-and-energy/species-at-risk/mnr_sar_grs_e_sd_dtr_en.pdf


Ontario Ministry of Natural Resources. 2013. Recovery Strategy for the Eastern Sand Darter (Ammocrypta pellucida) in Ontario. 
Ontario Recovery Strategy Series. Ontario Ministry of Natural Resources, Peterborough, Ontario. iii+ 5 pp + Appendix vii + 58 pp. 
Adoption of Recovery Strategy for the Eastern Sand Darter (Ammocrypta pellucida) in Canada: Ontario populations (Fisheries and 
Oceans Canada 2012). http://files.ontario.ca/environment-and-energy/species-at-risk/mnr_sar_rs_e_sd_dtr_en.pdf


5.1.8 Grass Pickerel (Esox americanus vermiculatus)


COSEWIC 2005. COSEWIC assessment and status report on the grass pickerel Esox americanus vermiculatus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa.vi + 27 pp. (http://www.registrelep-sararegistry.gc.ca/sar/
assessment/status_e.cfm ).


COSEWIC. 2005. Response Statement – Grass Pickerel. http://www.sararegistry.gc.ca/virtual_sara/files/statements/
rs850_47_2005-8_e.pdf


Beauchamp, J., A.L. Boyko, S. Dunn, D. Hardy, P.L. Jarvis, and S.K. Staton. 2012. Management plan for the Grass Pickerel (Esox 
americanus vermiculatus) in Canada. Species at Risk Act Management Plan Series. Fisheries and Oceans Canada, Ottawa. vii + 
47 pp. http://www.registrelep-sararegistry.gc.ca/virtual_sara/files/plans/mp_brochet_vermicule_grass_pickerel_0412i_e.pdf
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5.1.9 Lake Chubsucker (Erimyzon sucetta)


Bouvier, L.D. and N.E. Mandrak. 2011. Information in support of a Recovery Potential Assessment of Lake Chubsucker (Erimyzon 
sucetta) in Canada. DFO Can. Sci. Advis. Sec. Res. Doc. 2011/048. vi + 23 p.


DFO. 2011. Recovery Potential Assessment of Lake Chubsucker (Erimyzon sucetta) in Canada. DFO Can. Sci. Advis. Sec. Sci. 
Advis. Rep. 2011/033. http://www.dfo-mpo.gc.ca/Library/344314.pdf


Ministry of Natural Resources. 2013. Lake Chubsucker. Ontario Government Response Statement. http://files.ontario.ca/
environment-and-energy/species-at-risk/mnr_sar_grs_lk_chbskr_en.pdf.


Ontario Ministry of Natural Resources. 2012. Recovery Strategy for the Lake Chubsucker (Erimyzon sucetta) in Ontario. Ontario 
Recovery Strategy Series. Ontario Ministry of Natural Resources, Peterborough, Ontario. i + 3 pp. + Appendix vii + 49 pp. Adoption 
of the Recovery Strategy for the Lake Chubsucker (Erimyzon sucetta) in Canada (Staton et al. 2010).


Vélez-Espino, L.A., Randall, R.G. and Koops, M.A. 2010. Quantifying habitat requirements of four freshwater species at risk in 
Canada: Northern Madtom, Spotted Gar, Lake Chubsucker, and Pugnose Shiner. DFO Can. Sci. Advis. Sec. Res. Doc. 2009/115. 
iv + 21 p.


Young, J.A.M. and M.A. Koops. 2011. Recovery potential modelling of Lake Chubsucker (Erimyzon sucetta) in Canada. DFO Can. 
Sci. Advis. Sec. Res. Doc. 2011/049. iv + 20 p.


5.1.10 Lake Sturgeon (Acipenser fulvescens)


Auer, N. A. 1996. Importance of habitat and migration to sturgeons with emphasis on lake sturgeon. Can. J. Fish. Aquat. Sci. 
53(Suppl. 1): 152–160.


Beamesderfer, R. C. P. and R. A. Farr. 1997. Alternatives for the protection and restoration of sturgeons and their habitat. 
Environmental Biology of Fishes 48: 407–417.


Dick, T. A., Jarvis, S.R., Sawatzky, C.D., and Stewart, D.B. 2006. The lake sturgeon, Acipenser fulvescens (Chondrostei: 
Acipenseridae): an annotated bibliography. Can. Tech. Rep. Fish. Aquat. Sci. 2671: iv + 251 p. + CD-ROM


Fisheries and Oceans Canada. 2010. RECOVERY POTENTIAL ASSESSMENT OF LAKE STURGEON: WINNIPEG RIVER-
ENGLISH RIVER POPULATIONS (DESIGNATABLE UNIT 5). Canadian Science Advisory Secretariat Science Advisory Report 
2010/052. http://www.dfo-mpo.gc.ca/Library/342195.pdf


Golder Associates Ltd. 2011. Recovery Strategy for Lake Sturgeon (Acipenser fulvescens) – Northwestern Ontario, Great Lakes-
Upper St. Lawrence River and Southern Hudson Bay-James Bay populations in Ontario. Ontario Recovery Strategy Series. 
Prepared for the Ontario Ministry of Natural Resources, Peterborough, Ontario. vii + 77 pp.


Haxton, T. J. and C. S. Findlay. 2008. Variation in lake sturgeon (Acipenser fulvescens) abundance and growth among river 
reaches in a large regulated river. Can. J. Fish. Aquat. Sci. 65: 645-657.


Kerr, S. J., M. J. Davison and E. Funnell. 2010. A review of lake sturgeon habitat requirements and strategies to protect and 
enhance sturgeon habitat. Fisheries Policy Section, Biodiversity Branch. Ontario Ministry of Natural Resources. Peterborough, 
Ontario. 58 p. + appendices.
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COSEWIC. 2000. COSEWIC assessment and update status report on the lake sturgeon Acipenser fulvescens in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa. xi + 107 pp. (www.sararegistry.gc.ca/status/status_e.cfm).


Vélez-Espino, L. A. and M. A. Koops. 2009. Recovery Potential Assessment for Lake Sturgeon in Canadian Designatable Units, 
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5.1.11 Northern Madtom (Noturus stigmosus)
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5.1.12 Paddlefish (Polyodon spathula)
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Risk Act Recovery Strategy Series, Fisheries and Oceans Canada, Ottawa. iv+14 pp.


5.1.13 Pugnose Minnow (Opsopoeodus emiliae)
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5.2 Mussel Species
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5.2.9 Round Hickorynut (Obovaria subrotunda)


COSEWIC. 2013. COSEWIC status appraisal summary on the Round Hickorynut Obovaria subrotunda in Canada. Committee on 
the Status of Endangered Wildlife in Canada. xxiv pp.


Fisheries and Oceans Canada. 2013. Recovery Strategy for the Round Hickorynut (Obovaria subrotunda) and the Kidneyshell 
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Ministry of Natural Resources, 2012. Round Hickorynut and Kidneyshell Ontario Government Response Statement. http://files.
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Morris, T. J. 2010. Recovery Strategy for the Round Hickorynut (Obovaria subrotunda) and Kidneyshell (Ptychobranchus 
fasciolaris) in Ontario. Ontario Recovery Strategy Series. Prepared for the Ontario Ministry of Natural Resources, Peterborough, 
Ontario. ii + 4 pp. + Appendix x + 47 pp.


5.2.10 Round Pigtoe (Pleurobema sintoxia)
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(Epioblasma triquetra), Round Pigtoe (Pleurobema sintoxia), Mudpuppy Mussel (Simpsonaias ambigua) and Rayed Bean (Villosa 
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species-at-risk/stdprod_066931.pdf
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5.2.11 Salamander Mussel (Simpsonaias ambigua) or Mudpuppy Mussel
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Morris, T. J. and M. Burridge. 2010. Recovery Strategy for the Northern Riffleshell (Epioblasma torulosa rangiana), Snuffbox 
(Epioblasma triquetra), Round Pigtoe (Pleurobema sintoxia), Mudpuppy Mussel (Simpsonaias ambigua) and Rayed Bean (Villosa 
fabalis) in Ontario. Ontario Recovery Strategy Series. Prepared for the Ontario. http://files.ontario.ca/environment-and-energy/
species-at-risk/stdprod_066931.pdf


5.2.12 Snuffbox (Epioblasma triquetra)
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fabalis) in Ontario. Ontario Recovery Strategy Series. Prepared for the Ontario. http://files.ontario.ca/environment-and-energy/
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Strategy Report Series. Fisheries and Oceans Canada, Ottawa. iv + 34 pp.


COSEWIC. 2011. COSEWIC assessment and status report on the Snuffbox Epioblasma triquetra in Canada. Committee on the 
Status of Endangered Wildlife in Canada Ottawa. xi + 50 pp.


5.2.13 Wavy-rayed Lampmussel (Lampsilis fasciola)


DFO. 2013. Report on the progress of recovery strategy implementation for the Wavyrayed Lampmussel, Northern Riffleshell, 
Snuffbox, Round Pigtoe, Mudpuppy Mussel and Rayed Bean in Canada for the period 2006-2011. Species at Risk Act Recovery 
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http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_066931.pdf

http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_066931.pdf

http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_083610.pdf

http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_066931.pdf

http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_066931.pdf

http://www.dfo-mpo.gc.ca/Library/3414632.pdf

https://dr6j45jk9xcmk.cloudfront.net/documents/3865/mnrf-sar-hr-wvyrydlampmussel-en.pdf

http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_088659.pdf

http://files.ontario.ca/environment-and-energy/species-at-risk/stdprod_088659.pdf





Page 95   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


Appendix B: Project/Activity/Impact/Mitigation Tables


Table B-1. Examples of common project types undertaken near/in a watercourse and associated activities that may 
require mitigation. Please note that this list is not exhaustive and does not include all elements of all projects.


Project Type Activities


Bridge / Clear Span Bridge / Culvert / Pier / Mooring / 
Dock and Boathouse / Isolated or Dry Open Cut Stream 
Crossings / Pipeline or Cable Crossings / Ice Bridges and 
Snow Fills / Temporary Stream Crossings


Construction 
Maintenance
Repair
Modification
Expansion
Extension
Placement
Removal
Replacement
Remediation (perched culvert)


• Channel alteration/modification


• Construction staging


• Construction/maintenance over water


• Excavation 


• Flow management


• Grading


• Industrial equipment in channel


• Riparian plantings


• Structure placement or removal


• Vegetation removal-Riparian Plantings


• Structure replacement or removal)


Ecological Conservation Work
Aquatic habitat enhancement
Erosion mitigation/shoreline stabilization


• Channel alteration/modification


• Construction access or staging


• Structure placement or removal


• Riparian plantings


• Grading


• Flow management
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Project Type Activities


Erosion Control/Restoration
Channel realignment
Channel modifications
Ecological conservation
Perched culvert remediation
Erosion mitigation/shoreline stabilization 
Maintenance of riparian vegetation in right of way (ROW)


• Channel alteration/modification


• Construction access or staging


• Excavation


• Flow management


• Grading


• Industrial equipment in channel


• Riparian plantings


• Structure placement or removal


• Vegetation removal


Investigations (e.g., pump test) • Water discharge


• Water extraction


Maintenance
Beaver dam removal
Public beach maintenance
Maintenance of riparian vegetation in ROW
Dredging


• Construction access or staging


• Channel alteration/modification


• Flow management


• Industrial equipment in channel


• Vegetation removal


Overhead Line Infrastructure
Construction 
Maintenance
Repair


• Construction access or staging


• Industrial equipment in channel


• Riparian plantings


• Vegetation removal


Stormwater Management (pond, outfall, outfall channel)
Isolated pond construction


• Construction access or staging


• Excavation


• Dredging


• Flow management


• Grading


• Industrial equipment in channel


• Riparian planting


• Vegetation removal-Riparian plantings


• Water management
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Project Type Activities


Subsurface Infrastructure (pipeline, sanitary sewer, 
watermain) using High Pressure Directional Drilling / 
Underwater Cables / Punch and Bore crossings
Construction


• Construction access or staging


• Excavation


• Flow management 


• Industrial equipment in channel


• Structure placement or removal


• Vegetation removal


Water Taking Water extraction
Flow management
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Assessments or Field Investigations Remove vegetation to enable site access
Excavate for test pits or boreholes


• Assessments or field investigations 
that cause the loss or damage of 
aquatic, emergent, and/or riparian 
vegetation can:


 » Change nutrient concentrations;


 » Change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or,


 » Limit foraging or other behaviour, 
affect erosion and sedimentation.


• Assessments or field investigations 
that disturb the soil can expose the 
waterbody to the risk of the release 
of sediment or other deleterious 
substances.


• Assessments or field investigations 
may require Construction Access or 
Staging and/or the use of Industrial 
Equipment.


Table B-2. Overview of activities that occur during implementation of different project types (see Table B-1), and 
the potential resulting impacts to SAR species or their habitat that would require avoidance or mitigation measures. 
Please note that this list cannot cover all sub-activities.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Channel Alteration or Modification • Change channel dimensions (width, 
depth)


• Change bed profile 
• Realign/relocate channel 
• Divert flow during construction
• Interfere with fish passage
• Install erosion control works 
• Restore site


• Channel alteration or modification 
can affect the physical and hydraulic 
environment by:


 » changing channel morphology;


 » changing flow hydraulics (e.g., 
addition of riffles to slow upstream 
velocities; modification of width 
and/or depth to adjust velocities), 
impacting fish passage;


 » altering/disrupting the flow (timing, 
duration, intensity, depth, velocity); 
and/or,


 » disrupting fish passage, 
contributing to erosion, changing 
the substrate composition.


• Channel alteration or modification 
that causes the loss or damage of 
aquatic, emergent, and/or riparian 
vegetation can:


 » change nutrient concentrations;


 » change food supply;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or,


 » affect erosion and sedimentation.


• Channel alteration or modification 
that disturbs the soil can expose the 
waterbody to the risk of the release 
of sediment or other deleterious 
substances.


• Channel alteration or modification 
may also require Assessments or 
Field Investigations, Construction 
Access or Staging, Dredging, 
Excavation, Grading, the use of 
Industrial Equipment, Structure 
Placement or Removal, Vegetation 
Removal (Aquatic, Emergent, In-
channel, and/or Riparian Plantings), 
Water Discharge, and/or Water 
Extraction.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Construction Access or 
Staging


• Operate industrial equipment on-site/ 
in channel


• Stockpile materials


• Create temporary stream crossing 
(e.g. one-time ford in flowing water, a 
seasonally dry streambed ford, or a 
temporary bridge)


• Restore site


• Construction access or staging 
can impact water quality 
through changes in contaminant 
concentrations (e.g. oil or fuel leaks 
during refuelling).


• The potential for direct harm to 
channel banks and beds exists for 
construction access or staging, 
contributing to soil disturbances that 
can expose the waterbody to the risk 
of the release of sediment or other 
deleterious substances.


• Construction access or staging 
that causes the loss or damage of 
aquatic, emergent, and/or riparian 
vegetation can:


 » change nutrient concentrations;


 » change food supply;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• Construction access or staging may 
require Grading, the use of Industrial 
Equipment, and/or Vegetation 
Removal (Aquatic, Emergent, In-
channel and/or Riparian Plantings)
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Dredging • Remove plants, debris and/or 
sediment, 


• Widen, deepen or lengthen 
watercourse


• Stockpile dredgeate


• Restore site


• Dredging can affect the physical and 
hydraulic habitat by:


 » changing channel morphology;


 » changing the water depth;


 » altering the flow (timing, duration, 
intensity, depth, velocity);


 » changing the substrate type;


 » removing vegetation;


 » limiting or altering foraging or 
other behaviour;


 » destabilizing the channel through 
negative impacts to hydraulics; 
and/or


 » impacting fish passage through a 
change in hydraulics.


• Dredging can cause the loss or 
damage of aquatic and/or emergent 
vegetation, which can:


 » change nutrient concentrations;


 » change food supply;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• Dredging can disturb the streambed, 
which can expose the waterbody to 
the risk of the release of sediment 
or other deleterious substances 
that may be contained in the 
sediment. Stockpiled dredgeate 
can also release sediment to the 
channel. Dredging may require 
Construction Access or Staging, the 
use of Industrial Equipment, Water 
Discharge and/or Water Extraction.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Excavation • Remove vegetation


• Isolate work area (e.g., flow 
diversion)


• Alter channel (width, depth, profile)


• Place/replace structure (re)
placement or extension (culvert, 
bridge pier)


• Place subsurface infrastructure 


• Create pond, pit or trench


• Stockpile material


• Restore site


• Excavation disturbs the soil and can 
expose the waterbody to the risk 
of the release of sediment or other 
deleterious substances.


• Excavations that cause the loss or 
damage of aquatic, emergent, and/or 
riparian vegetation can:


 » change nutrient concentrations;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• Excavation can affect the physical 
and hydraulic habitat by:


 » changing channel morphology;


 » changing the depth;


 » altering the flow (timing, duration, 
intensity, depth, velocity); and/or


 » impacting fish passage through a 
change in hydraulics.


• Excavation can cause an alteration 
of groundwater flows to surface 
waters, causing:


 » a change in baseflow; and/or


 » a change in water temperature, 
affecting the thermal regime.


• Excavations may require 
Construction Access or Staging, the 
use of Industrial Equipment, and/or 
Water Extraction.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Flow Management • Divert flow (pump, bypass channel)


• Alter timing, duration, frequency, 
depth or velocity of flow


• Flow management can affect the 
physical and hydraulic environment 
by:


 » changing hydraulics, impacting 
fish passage, fish access to 
habitat, and potentially displacing 
or stranding fish;


 » causing a change in fish foraging 
behaviour;


 » changing contaminant 
concentrations; and/or


 » changing substrate composition.


• Flow management can impact the 
thermal regime and water quality of 
a channel by:


 » changing contaminant 
concentrations (e.g. reducing the 
dilution of contaminants); and/or


 » affecting the water temperature 
due to changes in water depth


• Flow management can disturb the 
channel bed and/or bank, which can 
expose the waterbody to the risk 
of the release of sediment or other 
deleterious substances.


• Flow management may require 
Structure Placement or Removal, 
Water Discharge, and/or Water 
Extraction.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Grading In-channel


• Alter bed morphology 


• Protect subsurface infrastructure


• Create bed morphology


• Restore site


• In-channel grading can affect the 
physical and hydraulic environment 
by:


 » changing channel morphology;


 » changing hydraulics, impacting 
fish passage;


 » altering the flow (timing, duration, 
intensity, depth, velocity); and/or


 » changing the substrate 
composition.


• In-channel grading that causes the 
loss or damage of aquatic and/or 
emergent vegetation can:


 » change nutrient concentrations;


 » change food supply;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• In-channel grading can disturb the 
streambed, which can expose the 
waterbody to the risk of the release 
of sediment or other deleterious 
substances.


• In-channel grading may require 
Channel Alteration or Modification, 
Construction Access or Staging, 
Dredging, Excavation, the use 
of Industrial Equipment, and/
or Vegetation Removal (Aquatic, 
Emergent, In-channel, and/or 
Riparian Plantings).
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Grading Banks 


• Restore/stabilize channel 


• Widen or deepen watercourse 


• Restore site


• Bank grading can affect the physical 
and hydraulic environment by 
changing channel morphology.


• Bank grading can disturb the stream 
bank(s), which can expose the 
waterbody to the risk of the release 
of sediment or other deleterious 
substances.


• Bank grading that causes the loss or 
damage of aquatic, emergent, and/or 
riparian vegetation can:


 » change nutrient concentrations;


 » change food supply;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• Bank grading may require 
Channel Alteration or Modification, 
Construction Access or Staging, 
Excavation, the use of Industrial 
Equipment, Vegetation Removal 
(Aquatic, Emergent, In-channel), 
and/or Vegetation Removal  
(Riparian Plantings).







Page 106   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Grading Floodplain


• Enable construction access


• Prepare staging area or platform 
including for a drill


• Establish trail


• Grading the floodplain can disturb 
the soil, which can expose the 
waterbody to the risk of the release 
of sediment or other deleterious 
substances.


• Grading the floodplain can cause 
the loss or damage of riparian 
vegetation, which can:


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• Grading the floodplain may require 
Construction Access or Staging, 
Excavation, the use of Industrial 
Equipment, and/or Vegetation 
Removal (Riparian Plantings).


Industrial Equipment • Remove vegetation 


• Use machinery for dredging, 
excavation, grading, structure 
placement, channel alterations


• The use of industrial equipment can 
impact water quality by exposing the 
waterbody to the risk of the release 
of or concentration of contaminants, 
or other deleterious substances (e.g. 
due to oil, grease and fuel leaks from 
equipment).


• The use of industrial equipment 
in or near the channel can cause 
increased risk of sedimentation 
because of disturbances to soil.


• Potential mortality of fish/eggs/
ova/mussels can be caused from 
equipment.


• The use of industrial equipment may 
also involve Assessments or Field 
Investigations, Channel Alteration or 
Modification, Construction Access 
or Staging, Excavation, Grading, 
Structure Placement or Removal, 
and/or Vegetation Removal (Aquatic, 
Emergent, In-channel, and/or 
Riparian Plantings).
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Structure Placement or Removal • Remove vegetation 


• Excavate for structure placement


• Alter channel width or depth


• Alter bed morphology


• Divert flow


• Restore site


• The placement or removal of a 
structure can affect the physical and 
hydraulic environment by:


 » changing channel morphology;


 » completely constricting flow (e.g. 
hydroelectric dam spanning a 
watercourse);


 » partially constricting flow (e.g. rip-
rap, piers, piles, fill);


 » changing hydraulics, impacting 
fish passage;


 » altering the flow (timing, duration, 
intensity, depth, velocity); and/or


 » changing substrate composition.


• The placement or removal of a 
structure that causes the loss or 
damage of aquatic, emergent and/or 
riparian vegetation can:


 » change nutrient concentrations;


 » change food supply;


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade); and/or


 » affect erosion and sedimentation.


• The placement or removal of a 
structure can disturb the streambed, 
which can expose the waterbody to 
the risk of the release of sediment or 
other deleterious substances.


• The placement or removal of a 
structure may require Channel 
Alteration or Modification, 
Construction Access or Staging, 
Excavation, the use of Industrial 
Equipment, and/or Vegetation 
Removal (Aquatic, Emergent, In-
channel and/or Riparian Plantings.







Page 108   |   Best Management Practices for Mitigating Effects of In-water Works on Fish and Mussel Species at Risk


Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Vegetation Removal (Aquatic, 
Emergent, In-water)


Remove vegetation


• Dredging


• Excavate


• Stabilize/restore site


• The removal of aquatic, emergent, 
and/or in-channel vegetation can 
affect the physical and hydraulic 
environment by:


 » altering the flow (timing, duration, 
intensity, depth, velocity); and/or


 » contributing to a loss of channel 
bed stability and more exposed 
soils and substrate, causing 
increased erosion potential and 
sedimentation.


• The removal of aquatic, emergent, 
and/or in-channel vegetation can 
affect the water quality and thermal 
regime by:


 » changing the light penetration;


 » changing the water temperature; 
and/or


 » changing the dissolved oxygen 
content.


• The removal of aquatic, emergent, 
and/or in-channel vegetation can 
contribute to a loss of bank stability 
and more exposed soils, causing 
increased erosion potential.


• The removal or loss of aquatic, 
emergent, and/or in-channel 
vegetation can:


 » change nutrient concentrations;


 » change food supply; and/or


 » change cover (e.g., protection 
from predators, physical 
disturbances and shade).


• The removal of aquatic, emergent, 
and/or in-channel vegetation 
may require the use of Industrial 
Equipment.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Vegetation Removal - Riparian Plantings • Stockpile material


• Excavate


• Stabilize/restore site


• The removal of riparian vegetation 
can affect the physical and hydraulic 
environment by:


 » altering the flow (timing, duration, 
intensity, depth, velocity); and/or


 » contributing to a loss of bank 
stability and more exposed 
soils, causing increased erosion 
potential and sedimentation.


• The removal or loss of vegetation 
can:


 » change nutrient concentrations;


 » change food supply; and,


 » change cover (e.g., from 
overhanging vegetation, causing 
a loss of shade, loss of protection 
from predators and physical 
disturbances.)


• The removal of riparian vegetation 
can affect the water quality and 
thermal regime by:


 » changing contaminant 
concentrations through the use of 
herbicides;


 » changing the light penetration;


 » changing the water temperature; 
and/or


 » changing the dissolved oxygen 
content.


• The removal of aquatic, emergent, 
and/or in-channel vegetation 
may require the use of Industrial 
Equipment.
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Activities Sub-activities Potential Impacts to SAR species 
and/or habitat


Water Extraction Flow diversion • Extracting water from a channel can 
affect the physical and hydraulic 
environment by:


 » changing hydraulics, impacting 
fish passage due to reductions in 
flow; and/or


 » altering the flow (timing, duration, 
intensity, depth, velocity.)


• Direct mortality of fish may result 
from entrainment in pumps/
machinery used for water extraction.


• Water extraction may require 
Construction Access or Staging, 
Excavation, the use of Industrial 
Equipment, and/or Structure 
Placement or Removal.


Table B-3. Mitigation measures to reduce potential impacts associated with undertaking activities 
outlined in Table B-2.


Potential Impacts Potential Mitigation Measures to Avoid Impact


Alteration/loss/impact to/of habitat • Apply In-water works timing window restrictions 


• Reduce project footprint


• Reinstate/improve physical habitat


• Bank stabilization – erosion protection, native plantings


• Relocate mussels


• Enhance habitat in vicinity of works area (including 
physical habitat, vegetation) 


• Reinstate/improve physical habitat


Alteration of flow hydraulics (depth, velocity) • Trenchless techniques for subsurface infrastructure


• Relocate mussels


• Maintain fish passage
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Potential Impacts Potential Mitigation Measures to Avoid Impact


Bank destabilization/erosion • Enhance habitat in vicinity of works area (including 
physical habitat, vegetation)


• Bank stabilization – erosion protection, native plantings


Degradation of water quality (temperature) • Native plantings to provide shade


• Extended detention wet pond or a hybrid wet pond and 
wetland system, including a bottom draw outlet or a 
subsurface trench outlet 


Disruption of flow • Reduce project footprint 


• Apply In-water works timing window restrictions 


• Flow diversion (pump, flume, ditch)


• Relocate mussels


• Maintain fish passage


Disruption of fish passage • Reinstate/improve physical habitat


• Flow diversion to maintain fish passage


• Open bottom culvert: with substrate, and defined low flow 
channel where possible


• Closed bottom culvert: embedded and filled with substrate 
and having a defined low flow channel


Erosion • Orient outfall with consideration morphology to reduce 
erosion potential


• Enhance bank and riparian vegetation 


• Discharge water into stilling basin and/or onto energy 
dissipating structure


Limit or alter foraging or other behaviour Enhance habitat in vicinity of works area (including physical 
habitat, vegetation
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Potential Impacts Potential Mitigation Measures to Avoid Impact


Loss of aquatic/emergent/riparian vegetation: loss of habitat/ 
nutrient input/ shade


• Reinstate/improve physical habitat


• Native plantings along banks and in riparian area


• Native plantings to enable a natural source of coarse 
particulate organic matter (allocthonous inputs)


• Locate bore pits for directional drilling outside the 
floodplain; locate bore pits for other trenchless techniques 
must be located a minimum of five metres outside of the 
bankfull width


• Enhance habitat in vicinity of works area (including 
physical habitat, vegetation)


• Clearing of riparian vegetation should be kept to a 
minimum: use existing trails, roads or cut lines wherever 
possible to avoid disturbance to the riparian vegetation 
and prevent soil compaction. When practical, prune or top 
the vegetation instead of grubbing/uprooting.


• Reduce project footprint


Release of deleterious substances • No machinery or equipment may be maintained or 
refuelled within 30 metres of the watercourse


• Flow diversion of clean water


• Filter water to remove any sediment before it discharges 
into creek


Sedimentation • Establish, maintain, and monitor sediment and erosion 
control measures during and post construction


• Dredging method to minimize disturbance


• Avoid nursery or spawning area


• Bank stabilization – erosion protection, native plantings


• Trenchless techniques for subsurface infrastructure


• Locate bore pits for directional drilling outside the 
floodplain; locate bore pits for other trenchless techniques 
must be located a minimum of five metres outside of the 
bankfull width


• Isolate construction area


• Discharge water into stilling basin and/or onto energy 
dissipating structure
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General Habitat Description for the Silver Shiner  


(Notropis photogenis)


Ministry of Natural Resources


A general habitat description is a technical document that provides greater clarity on the area of habitat protected for a 
species based on the general habitat definition found in the Endangered Species Act, 2007.  General habitat protection 
does not include an area where the species formerly occurred or has the potential to be reintroduced unless existing 
members of the species depend on that area to carry out their life processes.  A general habitat description also indicates 
how the species’ habitat has been categorized, as per the policy “Categorizing and Protecting Habitat Under the 
Endangered Species Act”, and is based on the best scientific information available.


HABITAT CATEGORIZATION


Category 1
Swift flowing pools, runs and riffles in occupied reaches are considered Category 1 habitat, and will be considered to 
have the lowest level of tolerance to alteration.  Silver Shiner depend on these areas for sensitive life processes including 
feeding and spawning.  These areas are habitually used and support concentrations of individuals. 


Little is known about the breeding biology of the Silver Shiner, however spawning is thought to take place in the spring 
in deep riffles, runs and flowing pools of streams or rivers (Trautman 1981, DFO 2012) and occasionally over the nests 
and spawning sites of other minnow species (e.g., Nocomis spp., Luxilus spp.; Stauffer et al. 1979). Spawning in Ontario 
is thought to occur from late May to mid-June over an approximately two-week period when water temperatures are 
between 18.1 and 23.5°C (Baldwin 1988).


Flowing pools, runs and riffles in occupied reaches


Shallow, nearshore habitats, and areas with aquatic vegetation in occupied reaches


Floodplains and riparian edges adjacent to occupied reaches
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Although it remains uncertain if, and how far, Silver Shiner migrate to spawning and over-wintering sites, riverine fishes 
often move throughout a reach, sometimes considerable distances, to access different habitat components over its lifetime. 
For the purpose of general habitat protection, an occupied reach is defined as a segment classified under the Ontario 
Ministry of Natural Resources’ (OMNR) Aquatic Landscape Inventory System (ALIS; Stanfield and Kuyvenhoven 2005).  ALIS 
uses landscape features such as hydrography, surficial geology, slope, stream position and barriers to classify a length of 
stream into relatively homogeneous and spatially contiguous sections.  Given that these landscape features dictate the 
habitat conditions at a site-level, a segment should contain similar habitat conditions throughout its entirety. 


Typical suitable habitat for Silver Shiner is primarily medium to large streams or rivers (4th order and higher), usually with 
widths greater than 20 m, and having alternating riffle-pool sequences (Gruchy et al. 1973, Trautman 1981, McKee and 
Parker 1982, Baldwin 1988, Holm and Boehm 1998).  This schooling species occurs primarily in reaches in rivers or streams 
with deep, swift- flowing riffle, run and pool habitats (Gruchy et al. 1973, Trautman 1981, Baldwin 1988).  Baldwin (1983) 
found the most important environmental factor influencing the presence of both adults and juveniles in all seasons was 
water depth, as Silver Shiner were almost always associated with deeper water. Much of the scientific literature indicates 
Silver Shiner are frequently captured at depths of 20-100 cm (Gruchy et al. 1973, McKee and Parker 1982, Lavett-Smith 
1985, Baldwin 1988, DFO 2012, Dextrase unpublished data). Recent sampling efforts in all four watercourses where the 
species is found in Ontario revealed that the occurrence of Silver Shiner was positively correlated with depth (DFO 2012) 
and were captured in deep pools, occasionally up to depths of 200 cm (Barnucz pers. comm. 2012).  


Category 2
Shallow, nearshore habitats and areas with aquatic vegetation in occupied reaches will be considered Category 2 habitat 
and will be considered to have a moderate level of tolerance to alteration before their function is compromised.  Juveniles 
and adults depend on these slower-flowing, nearshore areas and stream margins at night or in the spring as refuge during 
high-flow events (Baldwin 1988). 


To a lesser degree, Silver Shiner may inhabit shallower, slow-moving habitats (Gruchy et al. 1973, Trautman 1981, Baldwin 
1988) and seem to avoid areas containing aquatic vegetation.  Silver Shiner has been found in Ontario in areas with and 
without aquatic vegetation (Gruchy et al. 1973, Baldwin 1988, Holm and Boehm 1998), although recent sampling has 
revealed that 99% of the sites where Silver Shiner occurred were classified as ‘open water dominated’ (DFO 2012).  Other 
recent work (Dextrase unpublished data) for Silver Shiner, demonstrated a significant negative relationship between 
macrophyte coverage and site occupancy.


Category 3
Floodplains and riparian edges adjacent to occupied reaches are Category 3 habitat and will be considered to have the 
highest tolerance to alteration.  Floodplains and riparian edges adjacent to occupied reaches are important for maintaining 
the quality and function of Category 1 and 2 aquatic habitat occupied by Silver Shiner. 


Silver Shiner have been collected in the margins of floodplain habitats in the spring (Baldwin 1988) and may occupy these 
habitats when water levels are high, and spill on to the floodplain. 


Depending on the size of the watercourse, riparian vegetation can assist in maintaining the water quality of the river by: 
attenuating overland run-off carrying sediment and pollutants, contributing woody material to help shape channel diversity, 
provide cover, assist with maintaining thermal regimes and contributing terrestrial-based prey items.  The species feeds 
opportunistically on insects and crustaceans in the water column and at the water’s surface.  Occasionally Silver Shiner will 
leap out of the water to catch aerial insects (Trautman 1981). 







Activities in Silver Shiner habitat
Activities in general habitat can continue as long as the function of these areas for the species is maintained and 
individuals of the species are not killed, harmed, or harassed.’


Generally compatible:
n Recreational use of the water such as swimming, boating, and recreational fishing.
n Continuation of agricultural practices such as hayfield creation and maintenance, and annual harvest.
n Appropriate scientific monitoring.


Generally not compatible*:
n Significant alteration of aquatic habitat (e.g. vegetation, streambed), water temperature, and water chemistry.
n Rapid or permanent alteration of water quantity.
n Significant alteration of riparian and floodplain conditions.


*  If you are considering an activity that may not be compatible with general habitat, please contact your local MNR office for more information.


Sample application of the general habitat protection for Silver Shiner
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General Habitat Description for the Barn Swallow 


(Hirundo rustica)


Ministry of Natural Resources


A general habitat description is a technical document that provides greater clarity on the area of habitat protected for a 
species based on the general habitat definition found in the Endangered Species Act, 2007.  General habitat protection 
does not include an area where the species formerly occurred or has the potential to be reintroduced unless existing 
members of the species depend on that area to carry out their life processes.  A general habitat description also indicates 
how the species’ habitat has been categorized, as per the policy “Categorizing and Protecting Habitat Under the 
Endangered Species Act”, and is based on the best scientific information available.


HABITAT CATEGORIZATION


Category 1
Barn Swallow nests are key features used in the reproduction life process and will be considered to have the lowest 
level of tolerance to alteration.  These are areas the species depends on for egg laying, incubation, feeding, resting and 
rearing of young.  The Barn Swallow will also accept artificial nest cups and nesting platforms (Brown and Brown 1999, 
Mercadante and Stanback 2011).  Nests are often reused from year to year and can support multiple broods within the 
same year (Barclay 1988).  Each individual, intact nest has the potential to support the reproductive success of a high 
number of individuals (Shield 1984, Barclay 1988, Safran 2004, 2006).  


Category 2
The area within 5 m of the nest represents the area defended by male Barn Swallows during the breeding season and 
has a moderate tolerance to alteration.  Barn Swallows depend on this area for roosting, feeding, rearing of young, 
and resting.  Barn Swallows defend relatively small areas around their nests as compared to territories by other species.  
The size of the defended territory varies depending on the breeding stage.  During the pair formation and egg laying 
stages, it is approximately 78 m2 (i.e., the area within 5 m of the nest) (Møller 1990).  That area declines to 4 m2 during 
chick rearing.  During the breeding season, females will roost on the nest while their partners roost and perch nearby 
(Thompson 1992).  Once young fledge, they generally remain in or around the nest for about a week (Thompson 1992). 


Nest 


The area within 5 m of the nest


The area between 5 m and 200 m of the nest
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Category 3
Category 3 includes the area between 5 m and 200 m of the nest and has a high tolerance to alteration.  Barn Swallows 
depend on this area for various life processes including rearing, feeding, and resting.  Barn Swallows are insectivores, 
foraging in relatively low airspace on the wing (Waugh 1978).  They feed at lower altitudes than most other North 
American swallows, usually no more than 10 m above ground and often lower than 1 m from ground (Brown and Brown 
1999). They depend on nearby open areas that provide good sources of flying insects, such as waterbodies, pastures with 
livestock, and woodland edges (Brown and Brown 1999, Evans et al. 2007).  The stage of the nesting cycle influences 
foraging distance.  The period of greatest energy demand for a swallow is during nestling rearing (Bryant and Westerterp 
in Turner 1980).  Turner (1980) found the average distance traveled by Barn Swallows while feeding the first brood to be 
188 m and 138 m for the second.  Weather plays an important role in the variation in food availability for swallows and 
therefore also influences foraging distance.  Turner (1980) found the average distance traveled by Barn Swallows during 
the breeding season was 148 m when the temperature was above 20ºC but increased to 203 m when it was 16ºC or less.


Activities in Barn Swallow habitat
Activities in general habitat can continue as long as the function of these areas for the species is maintained and 
individuals of the species are not killed, harmed, or harassed.


Generally compatible:
n Continuation of existing agricultural practices and planned management activities such as annual harvest, mowing, 


and cattle grazing.
n General building use and building improvements that do not impair the function of the habitat.


Generally not compatible*:
n Significant modifications to structures such as buildings and bridges where nests are found, which would render the 


nesting habitat unsuitable.
n Development activities that result in significant fragmentation or removal of large tracts of suitable habitat.


*  If you are considering an activity that may not be compatible with general habitat, please contact your local MNR office for more information.
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Sample application of the general habitat protection for Barn Swallow
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1.0 Introduction & Purpose
This document was produced on behalf of the Ontario 
Ministry of Natural Resources and Forestry (MNRF) to 
provide information about best management practices 
(BMPs) that may be relevant to activities that may 
affect Barn Swallow or Chimney Swift.


The purpose of this document is to provide information 
on methods that can be used outside of the period 
each year in Ontario when the species are active 
and carrying out important life processes relating to 
breeding, nesting and rearing to exclude Barn Swallow 
(Hirundo rustica) and Chimney Swift (Chaetura 
pelagica) from buildings and structures. The intended 
audience is proponents who need to implement 
exclusion measures once they have determined that 
Barn Swallow or Chimney Swift nest in a building 
or structure that requires alteration. Knowledge that 
the structure is used for nesting may have been 
determined by observations of nesting activity or by 
the presence of an old nest.


The information contained in this document is a 
summary of BMPs that was gathered from technical 
experts, peer-reviewed literature and guidance 
documents from other jurisdictions. Wherever 
possible, detailed specifications have been provided, 
including materials, proper installation methods, 
diagrams or pictures, and an evaluation of the 
advantages and disadvantages of each exclusion 
method.


This BMP document is intended to provide:


 ´ General information on Barn Swallow and 
Chimney Swift and their nesting habits;


 ´ Information on the effectiveness of a 
variety of exclusion methods; and


 ´ Factors to consider when planning and 
implementing an exclusion method, the 
costs of materials, and where to find more 
information.


This BMP document is not intended to provide 
guidance on the applicability of legislation, eligibility 
for regulatory exemptions, or the need for approvals. 
The person(s) undertaking the activity will need to 
determine which exclusion method is appropriate for 
the circumstance and may need to consult a person 
with relevant expertise or the relevant approval 
agencies (e.g., MNRF). All necessary approvals must 
be obtained prior to undertaking the activity.


1.1 How to Use This BMP
This document contains separate sections for Barn 
Swallow and Chimney Swift. Each section includes 
a description of the species, their nests, the types of 
structures used for nesting, and a variety of exclusion 
methods that could be employed. Note that the 
exclusion methods described may not be appropriate 
for every circumstance, and in some cases a 
combination of methods may be the best approach. 
The details provided in this BMP are intended to assist 
in determining which exclusion method, or methods, 
would be the most effective for the circumstance. Note 
that all exclusions must be monitored to ensure that 
members of the species do not enter the work area. 
If, despite the measures employed, a member of the 
species enters the building or structure to establish 
nests (or to rest or roost in the case of Chimney Swift), 
any part of the activity that would harm or harass a 
member of the species must be suspended and the 
local MNRF district should be consulted.
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1.2 The Endangered Species Act, 2007 (ESA)
The Endangered Species Act, 2007 (ESA) provides the legislative framework for the 
protection of species at risk in Ontario. Section 9 of the ESA includes prohibitions against 
activities such as killing, harming, harassing, capturing or taking a living member of a 
species that is listed as extirpated, endangered or threatened on the Species at Risk 
in Ontario (SARO) List. Section 10 of the ESA includes prohibitions against damage or 
destruction of the habitat of an endangered or threatened species. 


The ESA contains provisions that enable the Minister to issue permits and enter into 
agreements to authorize activities that would otherwise be prohibited and Ontario Regulation 
242/08 sets out conditional exemptions from prohibitions under the Act for certain activities. 
Ontario Regulation 242/08 sets out conditions for the maintenance, repair, modification, 
replacement or demolition of a building or structure that is habitat for Barn Swallow (section 
23.5) or a chimney that is habitat for Chimney Swift (section 23.8). Among other conditions, 
the regulation requires the creation of replacement habitat, minimization of adverse effects 
and that steps are taken to exclude the birds from entering the building, structure or chimney 
during the species’ active season. General information about ESA prohibitions related to the 
alteration of a structure that is habitat for Barn Swallow or Chimney Swift can be found using 
the links provided below.


Alter a structure that is habitat for Barn Swallow  
(https://www.ontario.ca/page/alter-structure-habitat-barn-swallow) 


Alter a chimney that is habitat for Chimney Swift  
(http://www.ontario.ca/page/alter-chimney-habitat-chimney-swift) 


For additional information, visit the government website or read the full text of the legislation 
on e-Laws using the links provided below. 


How species at risk are protected  
(https://www.ontario.ca/page/how-species-risk-are-protected)


Endangered Species Act, 2007  
(http://www.ontario.ca/laws/statute/07e06)


Ontario Regulation 242/08  
(http://www.ontario.ca/laws/regulation/080242)


Photograph of a Chimney Swift  
perched on a post (MNRF)



https://www.ontario.ca/page/alter-structure-habitat-barn-swallow

http://www.ontario.ca/page/alter-chimney-habitat-chimney-swift

https://www.ontario.ca/page/how-species-risk-are-protected

http://www.ontario.ca/laws/statute/07e06

http://www.ontario.ca/laws/regulation/080242
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2.0 General Information on Barn Swallow
The Barn Swallow is a medium-sized bird (15-18 cm 
long) with a steely blue back, wings and tail, a rusty red 
forehead and throat, and a buffy orange belly (Photo 
1). Their distinctive long forked tail is a key feature that 
can be used to identify this species of swallow. Their 
wingspan is roughly 30 cm across and they weigh 
17 to 20 grams. This agile flyer feeds while in flight, 
snatching insects close to the ground or water. Barn 
Swallows usually nest in close proximity to humans, 
and their chattering calls are often heard throughout 
their nesting season.


The Barn Swallow is a long-distance migrant that 
spends the winter in Central and South America, 
returning to Canada to nest and raise their young each 
spring. Nests are constructed soon after returning 
to Ontario and may remain active into late August, 
particularly if the pair raises a second brood of young. 


Barn Swallows occur throughout Ontario where 
suitable nesting sites can be found. As their name 
suggests, Barn Swallows nest almost exclusively on 
human-made structures, of which barns are commonly 
used. A study in British Columbia found that 57 percent 


of nests were between 2.4 and 3.5 m above the ground 
with the range falling between 0.3 to 30 m (Campbell 
et al. 1997). Their cup-shaped nests are built with mud 
pellets and then lined with grass or feathers (Photo 
2). Nests are typically placed individually, unlike the 
groupings of ball-shaped nests of the Cliff Swallow 
(Petrochelidon pyrrhonota). Nest construction takes 
an average of one to two weeks, but nest sites and 
old nests are often re-used. The male and female may 
make over 1,000 trips to collect mud. 


Historically, Barn Swallows nested on cliffs or in 
caves, but with the availability of new structures they 
have been able to attach their nests to a vertical or 
horizontal surface with a prominent overhang. Within 
a building or structure, Barn Swallow pairs may nest 
alone (i.e., a single nest) or in loose colonies where 
appropriate conditions are found. While they are 
tolerant of neighboring nests within a structure, they 
are often spaced 2-4 m apart or closer if separated 
from other Barn Swallows by a visual barrier. Barn 
Swallows are highly tolerant of human activity and will 
often return to nest in the same location year  
after year.


Photo 2: Barn Swallow nest under overhang  
(J.N. Stuart, flickr.com/creative commons)


Photo 1: Adult Barn Swallows  
(D. McCullough, flickr.com/creative commons)
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2.1 Types of Nest Structures Used  
by Barn Swallows
Barn Swallow nests are almost exclusively found on human-made 
structures such as barns, bridges, culverts, sheds and other 
structures that have an overhang and ledge (Brown and Brown 
1999). Nests can be found either outside or inside the structure; 
typically attached to a vertical wall or raised ledge under an 
overhang (Photo 3). Overhead protection provides shelter and is 
an important feature. Barn Swallows are very resourceful birds, 
so nests may show up in unusual or unexpected locations. Some 
of the more unusual nest site locations that have been observed 
include moving oil pumps, and moving trains and cars (Brown 
and Brown 1999). This BMP focuses on the most commonly used 
nesting structures, which are divided into four categories (buildings, 
bridges, culverts and open structures) as described below.


2.1.1 Buildings
Nests can be found in or on a wide variety of buildings. Examples 
of buildings that are commonly used by nesting Barn Swallows 
include barns, garages, sheds, boathouses, salt and sand domes, 
houses, cottages and commercial buildings. In some areas, 
boathouses offer preferred nesting habitat.


Interior nests are typically attached to rafters, beams or ledges 
(Photo 4), but may also be attached to a protruding object such 
as a light fixture (Photo 5) (Campbell et al. 1997). Nests attached 
to vertical walls require a rough surface for attaching nesting 
materials, or may be supported by a crack in the wall, a protruding 
bolt or even a wasp or other bird’s nest. Barn Swallows are willing 
to enter buildings through very small openings to reach nest sites. 
These nesting preferences should be considered when designing 
and implementing Barn Swallow exclusion measures so that there 
are no gaps that allow access to the structure’s interior and that the 
exclusion materials used do not inadvertently create new nesting 
habitat in an unsuitable location.


Exterior nests are typically attached in sheltered areas such 
as under eaves, porches or balconies, or above doorways and 
windows. Barn Swallows are generally not able to attach their nests 
to smooth surfaces such as vinyl and aluminum siding, unless 
there is a ledge, vent or windowsill to provide support. Brick walls 
and wooden barn walls, however, provide rough surfaces to which 
nests can be attached.


Photo 3: A Barn Swallow nest 
on a ledge under the eaves of 
a building (L. Kruschenske)


Photo 4: Barn Swallow nests on 
framing materials inside building 
(L. Sarris)


Photo 5: Barn Swallow nest 
on ceiling-mounted light fixture  
(M. Baker)
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2.1.2 Bridges and Bridge-like Structures
After barns, bridges are the second most commonly 
reported nesting structure for Barn Swallows in Ontario 
(Chin et al. 2013). Docks, piers and wharves are also 
included in this category. Piers may provide ideal 
habitat for Barn Swallows, particularly at locations 
along the Great Lakes. Barn Swallows in Ontario 
seem to prefer to nest on bridges that are over water, 
but they may also nest on structures over land, such 
as highway overpasses or pedestrian bridges. When 
nesting on the underside of bridges or bridge-like 
structures, nests are typically found on flat ledges  
or protruding objects (e.g., bolts, beams, girders,  
pipes, wires).


2.1.3 Culverts 
A culvert is a tunnel that carries a stream or an 
open drain under a road or railroad. In the context 
of Barn Swallow nest structures, this category also 
includes underground wildlife crossings or other 
tunnel-like structures. Highway culverts come in many 
different shapes including rectangular, square, round 
and elliptical, and the materials may be concrete, 
corrugated steel or plastic. Barn Swallows are most 
likely to be found in concrete culverts greater than 1 m 
wide (Stantec Consulting Ltd., unpublished data) but 
are occasionally found in corrugated metal culverts, 
where they place their nests on large bolts on culvert 
walls (Erskine 1992). In concrete box culverts, nests 
are found on vertical walls, very close to the top of the 
culvert or on protruding objects (Photos 6 - 9). 


2.1.4 Open Structures
Barn Swallows may nest in open structures such as 
picnic shelters, gazebos, carports, canopies, towers, 
kiosks or any structure that provides protection from 
the weather.


Photo 6: Entrance to concrete box culvert  
(Stantec Consulting Ltd.)


Photo 7: Large concrete box culvert  
(Stantec Consulting Ltd.)


Photo 8: Barn Swallow nests on metal girders on underside 
of bridge over watercourse (Stantec Consulting Ltd.)


Photo 9: Barn Swallow nest on seam between concrete 
blocks in concrete culvert (Stantec Consulting Ltd.) 
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2.2 Exclusion Methods for Barn Swallow
The implementation of Barn Swallow exclusion methods and installation 
of materials are to be undertaken outside of the species’ active season, in 
accordance with an ESA authorization or the conditions outlined in section 
23.5 of O. Reg. 242/08. The Barn Swallow active season is defined in the 
regulation as “the period of each year when barn swallow carry out life 
processes relating to breeding, nesting and rearing, and that begins around 
the beginning of May and ends around the end of August, the exact dates 
varying according to the area of the Province in which the barn swallow are 
located and the climate conditions of each year”.


Barn Swallows will return to nest in the same locations year after year, and 
can be very persistent in their attempts to gain access to nesting sites. If 
Barn Swallows are excluded from a nesting site they have used before, 
they may move to a different location on the same structure. Barriers 
should prevent access to all suitable nesting sites on the structure (or within 
the area of the activity), regardless of historical evidence of nesting. The 
method of exclusion should be carefully designed, installed and monitored 
to ensure that Barn Swallows do not gain access. If Barn Swallows enter 
a building or structure to establish nests in a work area where any part of 
the activity may result in harm or harassment to the species, work must be 
stopped immediately and the local MNRF district office should be consulted.


When choosing a method to exclude Barn Swallows, a number of factors 
should be considered, including: 


 ´ The type of structure;


 ´ The extent of exclusion required (the entire structure or specific parts of the structure);


 ´ Attributes of the structure that may complicate installation of exclusion materials (e.g., height 
of the structure, structures  
over water);


 ´ Human activities at the site (e.g., vehicular traffic, access requirements); 


 ´ Prevailing weather conditions (e.g., strong winds); 


 ´ Duration of the exclusion (e.g., how many months it will be in place); 


 ´ Cost; 


 ´ If there are other species at risk or wildlife at the site; and


 ´ If any other legislation is applicable to the activity.


In the sections below, exclusion measures are described in detail, including installation methods, materials 
and suppliers. Depending on the structure, use of several exclusion methods may be required.
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2.2.1 Solid Barriers
Using Solid Barriers on Buildings
Solid barriers may be used to exclude Barn Swallows 
from gaining access to the interior or exterior surfaces 
of buildings. The two main types of solid barriers are 
plywood sheets and corner slope panels. Corner slope 
panels obstruct access to the 90 degree angle at 
ledges or overhangs. Solid barriers are more durable 
and require less monitoring than flexible barriers, but 
costs are likely to be higher. Solid barriers may be 
more suited for longer term exclusion and where visual 
appeal is important.


To block access to the interior of a barn or other 
building, keep all doors and windows closed and cover 
any holes or openings that are greater than 2.5 cm 
(1 inch). Inspect for loose boards, cracks in concrete, 
broken windows or gaps around window frames, and 
complete all necessary repairs. If frequent access to 
the building is required for people or equipment and 
keeping doors closed would be impractical, curtains 
may be used on the doors.


To block access to the preferred nesting sites on 
a building’s exterior surfaces, such as under an 
overhang, porch or eaves, cover the area with a barrier 
that prevents access to the 90 degree angle at which 
birds would construct their nests (Figure 1). This will 
result in a concave or sloped surface (at a 45 degree 
angle to the building wall) that does not offer the 
preferred nest site conditions. 


Corner slope exclusion products are available 
commercially in formats that are ready to install (e.g., 
BirdSlide® and Bird SlopeTM)(Photo 10). Corner slope 
panels can be attached with glue (e.g., Bird Barrier 
BondTM or Bird Barrier Super BondTM), screws, or 
clips. The products come in a variety of colours and 
sizes and can be painted to match the exterior of the 
building. Detailed installation instructions are available 
from the supplier. Fibreglass panels (available at 
hardware stores) could also be used to construct a 
corner slope panel. Corner slope panels are fairly 
easy to install, offer permanent, durable exclusion 
and are aesthetically appealing. In situations where 
only temporary exclusion is needed or where cost is a 
concern, flexible barriers (see section. 2.2.2) may be 
considered instead.


Figure 1 – Corner slope 
panels can be used to 
prevent Barn Swallows from 
nesting under eaves or other 
areas where the building 
provides a 90 degree angle 
(J. Bourne 1987) Photo 10: BirdSlide® Note that product would 


be inverted for prevention of nesting by Barn 
Swallows (www.birdbarrier.com)



http://www.birdbarrier.com
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Using Solid Barriers on Bridges
Plywood can be installed between the girders, with the 
plywood resting on the lip of the girder to eliminate access 
to the area where Barn Swallows typically nest (Photos 
11-13). If the span between the girders is less than 1.2 
m wide, 15 mm plywood can be used. For wider spans, 
thicker plywood should be used (e.g., 20-25 mm). Tack 
strips should be used to secure the plywood and prevent 
shifting.


If plywood will be used, consider the dimensions of the 
bridge because this will influence the cost of materials and 
ease of installation. Plywood is best suited for relatively 
small bridges because costs can be quite high to install 
plywood exclusion on large bridges.


Corner slope panels (Photo 14) may also be needed to 
block access to ledges, pipes and corners as described 
in the section above in the context of exclusion from 
buildings. If corner slope panels are applied to open 
structures, care must be taken to completely block access 
to all potential nesting sites.


Photo 11: Underside of a bridge 
showing girders prior to installation of 


plywood (L. Sarris)


Photo 12: Underside of a bridge 
showing girders after installation of 


plywood (L. Sarris)


Photo 13: Plywood barriers applied to the 
sides of a large bridge over a canal  


(L. Sarris)


Photo 14: Small section of BirdSlide® installed 
inside a girder to prevent nesting under a 
bridge (www.birdbarrier.com)



http://www.birdbarrier.com
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Using Solid Barriers on Culverts
In most cases the culvert must be kept open to allow 
the flow of water, so if solid barriers are used, they 
are only applied to specific areas of the culvert (e.g., 
corner slope barriers). A study in Colorado tested the 
use of corner slope methods in concrete box culverts 
(Photo 15) using the following installation methods 
(Tate 2010):


Commercially available BirdSlide® was installed 
following the manufacturer’s guide, which required half 
inch holes to be predrilled every 12 inches along each 
four foot length of the product. These holes were filled 
with adhesive, which was also applied in a zig-zag 
bead down the length. The BirdSlide® was glued to 
the vertical wall of the culvert with the same adhesive 
(which allowed subsequent removal). 


A second corner slope method was also tested. This 
method used a flexible two foot wide piece of plastic 
to cover the right angle with a concave arc. Each two 
foot by eight foot plastic panel was held in place with 
strips of metal track that were attached to one inch 
by two inch by eight foot boards with roofing nails. 
Construction adhesive was used to affix the boards 
to the culvert ceiling and wall. This method allowed 
subsequent removal of the metal track. The metal track 
was constructed of lengths of metal corner edging. 
These strips of track were placed on the culvert ceiling 
and wall less than 17 inches from the right angle at 
the top of the culvert so that the plastic was flexed 
sufficiently to be held in place. 


For both corner slope methods, the holes at the ends 
were sealed with plastic so birds could not fly behind 
the BirdSlide® or plastic panels.


Photo 15: Corner slope barrier installed in a 
concrete box culvert to exclude swallows (D.J. Tate)
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2.2.2 Flexible Barriers
Flexible barriers are often used where solid barriers are not practical or as a secondary 
exclusion method. They can be installed using a variety of materials including wire 
mesh, tarps, geotextile fabric, and barrier curtains. Materials vary in durability, cost and 
effectiveness. The best material to use for excluding Barn Swallows is half inch by half 
inch 19-gauge galvanized wire mesh (referred to as “hardware cloth” or “bird screen”) 
because it is reliable and durable. It is readily available at hardware stores or from wire 
mesh suppliers. Bird screen is relatively cost effective compared to other wire mesh 
products. Mesh with larger openings may allow Barn Swallows to pass through, which 
would render the barrier ineffective, and could present the risk of entrapment. Mesh 
with smaller openings may provide a rough surface for attachment of Barn Swallow 
nests, and could present the risk of foot entrapment. 


Nylon netting or mist netting should never be used for exclusion because birds can 
become entangled and be injured or die while trapped (Photo 16). Netting that was 
used to exclude swallows from nesting on bridges in California resulted in more than 
100 deaths when the birds became trapped in the netting. The state has stopped 
using netting on bridges and is instead using materials with slick surfaces.


Other materials such as plastic tarps, plastic mesh and geotextile fabrics require 
more maintenance because wind and inclement weather can cause the 
fabric to shift or tear, which will create gaps that Barn Swallows will use 
to gain access.


Photo 16: Dead swallows entangled in 
netting on underside of bridge-like structure 
(Native Songbird Care & Conservation)
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Using Flexible Barriers on Buildings
When installing flexible barriers on the exterior of 
buildings, the following methods should be considered:


Cover the area with a flexible barrier at a 45 degree 
angle and ensure that the material extends 12 inches 
(30.5 cm) below the corner (Figure 2). Use bird 
screen or material that is specifically designed for 
this purpose (e.g., StealthNet®) (Photo 17). Attach 
the flexible barrier using staples, brass cup-hooks, 
adhesive backed hook-and-loop Velcro, cable ties, or 
other fasteners. Use rust-resistant fasteners to avoid 
rust stains on buildings. Flexible barriers may also 


be installed by stapling it to or wrapping it around 
wood laths, which are then attached to the structure. 
If using StealthNet®, it must be framed with the cable 
system as described on Bird Barrier’s website (www.
birdbarrier.com).


Another technique is to hang a curtain of bird screen 
from the eaves. The curtain should be secured three 
to four inches from the wall and extend down from the 
eaves 18 inches or more. 


If flexible barriers need to accommodate passage of 
people or equipment, ensure that they are designed to 
withstand frequent motion without becoming detached.


Figure 2: Diagram showing two 
different applications of flexible 
barriers to block access to the area 
under the eaves (secured along top 
and bottom edges to create a 45 
degree angle or hung vertically like 
a curtain) (Washington Department 
of Fish and Wildlife 2005)


Photo 17: StealthNet® installed 
under the eaves of a residential 
building (www.birdbarrier.com)



http://www.birdbarrier.com

http://www.birdbarrier.com

http://www.birdbarrier.com

http://www.birdbarrier.com
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Using Flexible Barriers on Culverts
The most effective method for excluding Barn 
Swallows from a culvert is a framed wire screen with a 
fabric apron, which is inexpensive and easy to install 
(Photo 18). Regular maintenance will be required to 
remove any debris that may become trapped on the 
wire screen and restrict water flow.


The following specifications should be followed  
(Sarris 2015, pers. comm.):


The framed wire screen should be constructed using 
wire mesh (half inch by half inch by 19 gauge) and 
pressure treated spruce (two inch by four inch lumber). 
If the wire mesh sheet sizes available are too small, 
multiple sheets can be woven together (i.e., for larger 
culverts). Abutting sheets of wire mesh should overlap 
by at least 100 mm and be tied together at 600 mm 
centers with galvanized wire. The tying wires must be 
twisted at least two times. The wire mesh should be 
stretched tightly across what will be the upper portion 
of the frame (when positioned in the culvert), with 
some slack toward the bottom to provide flexibility in 
storm events. 


When securing the framed wire screen to the outside 
of a culvert, use fasteners spaced 600 mm apart 
with at least 80 mm from the edge of the concrete to 
prevent it from breaking off. The bottom of the screen 
should be 50 mm above the water surface or at the 
elevation at the top of the footing (whichever is higher). 


The gap between the wire screen and the water 
surface should be blocked with a fabric apron (e.g., silt 
fence geotextile material) that is secured to the bottom 
of the wire screen. The fabric apron should overlap the 
bottom of the wire screen by 100 mm and should be 
woven through the mesh. The fabric should be cut into 
vertical strips that are 100 mm wide and extend below 
the water line.


Another option that can be used for culverts is a 
flexible curtain barrier installed inside the culvert. 
This is done by attaching a curtain along the ceiling 
of the culvert, hanging parallel to the culvert wall at a 
distance of five inches from the wall. At each of the 
culvert ends, the curtain should be secured to prevent 
birds from establishing nests between the curtain and 
the culvert wall.


A study of swallow exclusion from concrete box 
culverts in Colorado (Tate 2010) found that a curtain of 
dangling vertical strips was effective at excluding birds 
from nesting in culverts (Photo 19):


Flexible strip curtains were constructed using six 
mil plastic sheeting (cut into vertical strips that hung 
approximately two feet in length) and wood. The plastic 
sheeting was stapled to the one inch side of one inch 
by two inch by eight foot lumber. Along the full length of 
the culvert, the eight foot sections of curtain were glued 
to the top of the culvert within five inches of the wall. 
At each end of the culvert, the curtain was secured to 
the wall to prevent swallows from getting between the 
curtain and the wall. 


Photo 18: Barn Swallow exclusion at a culvert 
using wire mesh, a wooden frame and a fabric 
apron to allow water flow (L. Sarris)


Photo 19: Flexible strip curtains 
in a concrete box culvert in 
Colorado (Tate 2010)
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Using Flexible Barriers on Bridges and Piers
Plastic tarps and geotextile fabric may be used to 
exclude Barn Swallows from bridges and piers, but 
are not 100 percent effective and are susceptible to 
weather related damage. Birds have been observed 
nesting in the seams and folds of the exclusion 
material (Sarris 2015, pers. comm.). Rigorous 
monitoring and maintenance are required for this 
exclusion method.


If geotextiles are used, the material should enclose 
the entire soffit of the bridge, including the fascia, 
abutments and piers of the bridge, and be secured with 
continuous edge strips consisting of 50 mm  
by 100 mm pressure treated spruce. The edge  
strips should form a neat edge and be securely 
fastened to the concrete using screws or nails at 
600 mm spacing, set back at least 80 mm from any 
concrete edge to prevent the concrete from breaking 
off during installation. 


The use of geotextile materials or plastic tarps is 
challenging because of the likelihood for damage by 
wind and rain. However, for large bridges with multiple 
nesting sites, these materials offer some advantages 
over wire nettings. For example, these materials are 


available in larger sheets, and geotextiles can even 
be custom sized. If multiple sheets are required the 
abutting strips should overlap by at least 100 mm 
and be tied together at 600 mm centres using UV 
protected, nylon zip ties. 


If any ledges, drain pipes or other suitable nesting 
features remain exposed after tarping, they should 
be covered with wire mesh. During installation, care 
should be taken to ensure that the wooden framing 
used to secure the tarps or geotextiles does not 
inadvertently create ledges for nesting. 


Using Flexible Barriers on Open Structures 
Flexible barriers can also be used to exclude Barn 
Swallows from open structures (e.g., picnic shelters, 
carports) if access to the structure is not required for 
the duration of the activity. However, this may not offer 
a practical solution for long term use because the 
barriers would also restrict access by people.


Photograph of four young barn 
swallows with their mouths  


open, perched on a branch  
(Mark Peck)
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2.2.3 Curtains
Using Curtains on Buildings
For commercial buildings such as warehouses, garages, hangars, 
salt/sand domes and other buildings that require frequent passage 
(e.g., equipment, vehicle and/or pedestrian traffic), keeping the 
doors closed at all times is impractical, and Barn Swallows are 
likely to enter the building if doors are left open. In these situations, 
industrial curtains or “strip doors” can be used to exclude Barn 
Swallows but allow for passage of people or equipment. In 
addition to use in doorways, they may be used to enclose an 
area containing machinery and equipment. Curtains may also be 
considered for use on bridges, but the cost could be prohibitive. 
Installation would be difficult and labour intensive for large or high 
bridges that are over water.


Curtains can be very effective in preventing birds  
from entering buildings if installed correctly with no gaps. If there is 
an opening one inch (2.5 cm) or greater, birds will be able to enter 
the building. Birds can be persistent and have been known to nest 
in parking garages by waiting for a car to trigger the automatic door.


Strip doors are commercially available (Photo 20) or they can be 
constructed by hanging vinyl strips (ranging from 6 inches to 16  
inches wide) like a curtain across the entryway. The strips are  
typically installed on a track and should overlap by at least  
five cm (Gorenzel and Salmon 1994).


Strip doors or curtains can be used to exclude Barn Swallows from 
boathouses but the design should ensure that if the water level 
drops, access will not be enabled at the bottom of the door (Photos 
21-23). Specially designed products for boathouses are referred to 
as marine roll-up doors. 


Photo 21: Curtain door installed in 
boathouse doorway (Marina Screen,  
http://www.marinascreen.com)


Photo 23: Curtain door on salt/sand dome 
storage building (http://gatewayindustrial.
com/salt-dome/doors.html)


Photo 22: Large industrial curtain door on a commercial building  
(http://www.qsd-inc.com)


Photo 20: Vinyl strip door installed in a 
doorway allows passage of people and 
equipment (Liftow Ltd., http://www.liftow.com)



http://www.marinascreen.com

http://gatewayindustrial.com/salt-dome/doors.html

http://gatewayindustrial.com/salt-dome/doors.html

http://www.qsd-inc.com

http://www.liftow.com
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2.2.4 Slick Surfaces


Barn Swallows require a rough surface to which 
they can adhere their mud nests, so the application 
of a smooth coating or material may prevent them 
from building nests. Slick surfaces can be used to 
prevent the establishment of nests in or on buildings, 
bridges, culverts and open structures, while still 
allowing the birds to access the structure. This method 
is sometimes referred to as surface modification 
treatment.


Using Slick Surfaces on Buildings
Slick surfaces may be a solution for long term 
application on the exterior walls of a building, 
particularly for residential or commercial buildings 
where aesthetic appeal is important. It is important that 
no rough edges are left exposed that could be used 
as a nest site. A typical application of this method is 
under the eaves of a building. Polytetrafluoroethylene 
(PTFE) and polyethylene (PE) plastic sheeting has 
proven to be effective (Conklin et al. 2009; Delwiche 
et al. 2010), but sheet metal may also be used. An 
advantage to flexible plastic sheeting is that it can 
be wrapped around the circumference of vertical 
structures (e.g., posts, pillars). Silicone paint is not 
effective as swallows have been able to attach their 
nests to surfaces painted with this material (Delwiche 
et al. 2010).


Slick surfaces may also be used inside buildings, but if 
birds have already gained access to the interior, it will 
be challenging to apply slick surfaces to all potential 


nesting locations. This method is only practical in 
situations where there is only a small amount of 
suitable nesting habitat. 


Using Slick Surfaces on Bridges
A study to test the effectiveness of exclusion methods 
for Cliff Swallows on bridges found that PTFE 
plastic sheeting was effective (Delwiche et al. 2010). 
Swallows attempted to attach mud, but the mud would 
not adhere to the surface. The specific methods used 
are described below:


PTFE sheeting (10 mil gauge) was attached to the 
underside of bridges where nests are commonly 
built, such as at the juncture of vertical supports and 
overhead surfaces. This included the upper portion of 
pier walls and piles and the horizontal area above the 
junction. The bridges were cleaned with a pressure 
washer prior to installation of the sheets. Butyl sealant 
strips (a product used in roof construction) were used 
to stick the sheets to the bridge surfaces.


The PTFE sheets covered the top 61 cm of each pile’s 
circumference and extended along the underside 
of the bridge at least 18 cm from the top of the pile. 
The sheets were cut to a length of 1.83 m for ease 
of handling. Butyl adhesive strips were applied along 
the edges and at set distances along each sheet to 
ensure consistent adhesion. The paper backing of the 
butyl strips was removed and the sheets were pressed 
against the bridge surfaces. The sheets overlapped by 
three to six mm to provide continuous coverage.


Photo 24: PTFE sheets applied to piles and 
junction points (Delwiche et al. 2010)
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2.2.5 Deterrents
Most bird deterrents are not effective in excluding Barn Swallows. Bird spikes that deter birds from landing or 
nesting on ledges are usually sized for larger birds. Swallows are small and can land or nest between the spikes.


Some deterrents may work for a short time, but birds will adapt to scare devices rendering them ineffective. Bird 
deterrents that will not effectively exclude Barn Swallows from buildings and structures include pyrotechnics (bird 
bangers), audio playback of predator calls or alarm calls, predator decoys (e.g., plastic owls or snakes), flash 
tape, repel strips and scare eyes. Flashing light has proven somewhat effective at deterring Barn Swallows from 
nesting at commercial operations, but the success rate is not high enough to achieve complete exclusion. For these 
reasons, deterrents may be considered in combination with other methods, but should not be used as the primary 
exclusion method.


2.2.6 Monitoring
The effectiveness of any exclusion method depends on regular monitoring. Barriers should be checked regularly 
to make sure that they are still firmly attached, there are no tears or openings, and the barrier materials have not 
inadvertently created new nesting sites. For example, Barn Swallows may be able to nest on some types of wire 
mesh and the wooden framing used to hold flexible barriers in place. Barriers should be checked at least once per 
week prior to the active season; and checked every three days during the active season. Barriers should also be 
inspected promptly after high wind and rain.


Photograph of a male Barn Swallow  
(Mark Peck)
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3.0 General Information on Chimney Swift
Chimney Swifts are medium sized birds that are sooty brown with slightly paler throats (Photo 
25). They have long cigar-shaped bodies and stiff fluttering wings. These birds spend most of the 
day flying and feeding on insects. Unlike most birds, Chimney Swifts are unable to perch; instead 
they must cling to rough vertical surfaces such as the insides of chimneys or in hollow trees. 


Photograph of an adult 
Chimney Swift with a 


nest of juvenille Chimney 
Swifts (MNRF)


Photo 25: Underside view of adult Chimney Swift in flight 
(B. Holden)


3.1 Types of Nest Structures Used by Chimney Swift
Nests are created with small twigs, held together with the Chimney Swift’s sticky 
saliva. The outside of the nest appears rough with protruding edges of small 
branches, yet the inside is smooth. Nesting begins shortly after the birds return to 
Ontario from their wintering grounds (late April) and nests may be active through 
October (Photo 26).   


Chimney Swifts nest throughout Ontario, primarily where suitable human-made 
structures exist. As their name implies, most nests are found in masonry chimneys 
but nests may also be found in other structures such as barns, sheds, or wells, and in 
large hollow trees (Peck and James 1983). Typically, only one nest will be present 
within a chimney, but non-breeding individuals can be found in large numbers in 
chimneys during spring and fall migration and in summer months in some Ontario 
cities. Large numbers of birds will enter chimneys at dusk and rest there for the night. 
This is called roosting and may also occur during periods of inclement weather when 
flying insects are not available.  


Photo 26: Chimney Swift nest with 
recent hatchings (Bird Studies Canada).
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3.2 Exclusion Methods for Chimney Swift
Chimney Swift exclusion methods are to be installed outside of the active season, in 
accordance with an ESA authorization or the conditions outlined in section 23.8 of 
O. Reg. 242/08. The Chimney Swift active season is defined in the regulation as “the 
period of each year when Chimney Swift carry out life processes relating to breeding, 
nesting and rearing, and that begins around the end of April and ends around the middle 
of October, the exact dates varying according to the area of the Province in which the 
chimney swift are located and the climate conditions of each year”.


The method of exclusion should be carefully designed, installed and monitored to 
ensure that Chimney Swifts do not gain access. If Chimney Swifts enter a chimney or 
structure to establish nests in a work area where any part of the activity may result in 
harm or harassment to the species, work must be stopped immediately and the local 
MNRF district office should be consulted.


When choosing a method to exclude Chimney Swift, a number of factors should be 
considered, including: 


 ´ The type of structure; 


 ´ The extent of exclusion required (the entire structure or specific parts of the 
structure);


 ´ Attributes of the structure that may complicate installation of exclusion 
materials (e.g., height and size of the structure);


 ´ Human activities at the site (e.g., access requirements); 


 ´ Prevailing weather conditions (e.g., strong winds); 


 ´ Duration of the exclusion (i.e., how many months it will be in place); 


 ´ Cost; 


 ´ Whether there are other species at risk or wildlife at the site; and


 ´ Whether any other legislation is applicable to the activity.


In the sections below, exclusion measures are described in detail, including installation 
methods, materials and suppliers. Depending on the structure, a combination of multiple 
exclusion methods may be required.
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3.2.1 Solid Barriers
Chimney caps can be purchased at most hardware stores and come 
in a variety of shapes and sizes. The type of cap required will depend 
on the chimney size and whether it has a single flue or multiple flues 
(Photos 27 and 28). Chimney caps are mounted to the chimney with 
brackets and can be removed when the exclusion of Chimney Swifts is 
no longer necessary. 


If the chimney is an unusual size and a cap is not readily available, 
then a wire cover can be constructed to exclude Chimney Swifts. Bird 
screen or hardware cloth can be used to block access to the chimney, 
but it must be securely fastened because the birds have been known 
to slip through small openings where the wire has become loose. The 
gauge of wire mesh should be selected to prevent entrapment of birds.


3.2.2 Methods Not Recommended for Chimney Swift
Slick surfaces should never be used to exclude Chimney Swifts, as 
they may cause birds to fall and injure themselves. If the chimney 
already contains a metal liner or other slick surface, access must be 
blocked to prevent injury or death of a Chimney Swift that may enter 
the chimney.


Bird deterrents should not be used to exclude Chimney Swifts 
because they are ineffective. Examples include pyrotechnics (bird 
bangers), audio playback of predator calls, audio playback of alarm 
calls, electric deterrents (e.g., shock strips) and predator decoys 
(e.g., plastic owls). 


Using flexible barriers such as tarps to exclude Chimney Swifts is 
not recommended because it is difficult to securely fasten a tarp to 
a chimney. Wind will likely cause a tarp to loosen or rain will pool on 
the tarp causing it to sag (Photo 29), and gaps will allow the swifts 
to enter the chimney. Squirrels or other birds may also create (or 
enlarge) openings which could then be used by Chimney Swifts.


3.2.3 Monitoring
A chimney cap or wire cover should be periodically inspected (i.e., 
weekly) to make sure that it has not become loose and that there 
are no other openings that could be used by Chimney Swift to gain 
access to the structure.


Photo 29: A sagging tarp on the 
roof of a church (N. Finney)


Photo 27: Single flue chimney 
cap (Woodland Direct Inc.)


Photo 28: Multiple-flue chimney 
cap (Woodland Direct Inc.)
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change, please contact SARB as soon as possible (SAROntario@ontario.ca) to discuss
next steps.
 
Regards,
 
 
Catherine Stewart
Management Biologist
Permissions and Compliance, Species at Risk Branch
Ministry of Environment, Conservation and Parks
 

From: Cameron, Melissa <Melissa.Cameron@stantec.com> 
Sent: October-15-19 4:19 PM
To: Cerniavskaja, Karina (MNRF) <Karina.Cerniavskaja@ontario.ca>
Cc: Werner, Julie <Julie.Werner@stantec.com>; Hohner, Paula <Paula.Hohner@stantec.com>;
Harttrup, Nancy <nancy.harttrup@stantec.com>; Bartlett, Isaac <isaac.bartlett@stantec.com>;
Keene, Joe <Joe.Keene@stantec.com>; Species at Risk (MECP) <SAROntario@ontario.ca>
Subject: Natural Heritage Information Request - Thorndale Bridge
 
Good afternoon Karina,
 
Thank you for providing comments on the Notice of Public Information Centre 1. Please find attached a
letter requesting natural heritage data relevant to the Middlesex County Thorndale Bridge improvements
(Municipal Class EA Study). We have completed a preliminary screening based on publicly-available data
sources and request your confirmation of our findings or any additional natural heritage data you may
have. A copy is also being provided to MECP for their information. Based on our interpretation of
MECP’s Draft Proponent’s Guide to Preliminary Screening for Species at Risk, consultation
with an MECP biologist is initiated once results of field investigations are available and potential project
impacts are understood.
 
Thank you again, and best regards,
 
Melissa
 
Melissa Cameron M.Sc, M.LA, OALA
Ecologist / Landscape Architect
 

Direct: 519 645-3351
Mobile: 226 971-0042
melissa.cameron@stantec.com
 

Stantec
 

 
 

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written
authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

mailto:SAROntario@ontario.ca
mailto:Melissa.Cameron@stantec.com
mailto:Karina.Cerniavskaja@ontario.ca
mailto:Julie.Werner@stantec.com
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https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.stantec.com%2F&data=02%7C01%7CSARontario%40ontario.ca%7Ce4bd6916e91943d9a02808d751aceb8d%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637067676138309645&sdata=QuBS7B6yyDvuBcsdwaHs1fAeXGDQGsh7OtgZY1tnvLA%3D&reserved=0
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This document entitled Thorndale Bride Replacement Arborist Report was prepared by Stantec Consulting 
Ltd. (“Stantec”) for the account of Middlesex County (the “Client”) to support the permitting process for the 
Thorndale Bridge Replacement (the “Project”). In connection thereto, this document may be reviewed and 
used by the provincial and municipal government agencies participating in the permitting process in the 
normal course of their duties.  Except as set forth in the previous sentence, any reliance on this document  
by any third party for any other purpose is strictly prohibited. The material in it reflects Stantec’s professional 
judgment in light of the scope, schedule and other limitations stated in the document and in the contract 
between Stantec and the Client. The opinions in the document are based on conditions and information 
existing at the time the document was published and do not take into account any subsequent changes. In 
preparing the document, Stantec did not verify information supplied to it by others. Any use which a third party 
makes of this document is the responsibility of such third party. Such third party agrees that Stantec shall not 
be responsible for costs or damages of any kind, if any, suffered by it or any other third party as a result of 
decisions made or actions taken based on this document. 

 

 

Prepared by   
(signature) 

Landon Black, OALA, ISA Certified Arborist ON-1876A 
Landscape Architect  
Tel.: (519) 585-7263 
landon.black@stantec.com 
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Haley Sadler, OALA, CSLA, LEED AP 
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Tel.: (519) 675-6615 
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1.0 INTRODUCTION  

Middlesex County retained Stantec Consulting Ltd. (Stantec) to undertake a Municipal Class Environmental 
Assessment (Class EA) Study for improvements to the Thorndale Bridge on County Road 28 (Thorndale 
Road), within the Municipality of Thames Centre, in Middlesex County. The Class EA will determine the 
preferred alternative for Thorndale Bridge is to replace the existing bridge with a new bridge on the existing 
alignment with traffic being rerouted around bridge construction on detour.  
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2.0 METHODOLOGY 

2.1 SITE REVIEW 

Brian Miller, Tech. Dipl. Botanist, completed a tree inventory and assessment of the project site on April 1, 2020. 
The site assessment included a review of trees located within the disturbance limits for trees greater than 10 cm 
diameter at breast height (DBH).  The area was also reviewed for the presence of any rare or endangered tree 
species that would require additional protection and review. 

Trees, included in the detailed tree inventory, were tagged with a numbered metal tree tag. The tree 
inventory data collected included tree species, DBH in centimetres, health condition, and dripline radius  
in metres. Trees included in the inventory, that were located on private property, or trees that could not be 
physically tagged, were identified with an identification key (i.e., ’C1’, ‘C2’, ‘C3’), etc.  Tree canopies that 
encroach on construction zones and require pre-construction pruning in order to mitigate damage were also 
identified during the assessment.  The data for the project is included on Table 1 located in Appendix A. 

2.2 REPORT 

The tree inventory data was reviewed in conjunction with the project design.  Tree locations, driplines, 
and tree protection zones (TPZ) were integrated into the project design drawing to determine impacts, 
and location of Tree Protection Fencing (TPF).  Trees that will be impacted by the proposed construction 
have been recommended for removal and these recommendations have been identified in Table A. 
Sections 3.0 and 4.0 of this report include a summary of the Detailed Tree Inventory, site observations, 
and mitigation recommendations. 
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2.3 TREE ASSESSMENT CRITERIA  

2.3.1 Definitions of Measurements 

Tree assessment includes specific measurements as part of the field review.  Outlined below are 
measurements taken as part of the tree review: 

DBH – Measurement of the trunk at 1.4 m above grade. Expressed as diameter in centimetres. 

Dripline – Measurement of the approximate extents of the branches as measured from the trunk 
of the tree. This also represents the general root zone of the tree. Expressed as a 
radius in metres. 

2.3.2 Tree Condition Assessment 

The condition of inventoried trees was assessed using the following three categories which were 
weighted to produce an overall rating: 

Trunk Integrity (TI) - Assessment of the trunk for any defects 

Canopy Structure (CS) - Assessment of the scaffold branches and canopy of the tree 

Canopy Vigour (CV) - Assessment of the amount of deadwood versus live growth in the  
tree crown, also considers size, color and amount of foliage 

Outlined below are the detailed guidelines utilized for the condition classification: 

Good:  Defects, if present, are minor (e.g. twig dieback, small wounds); defective tree  
part is small (e.g. 5-8 cm diameter limb) providing little if any risk. 

Fair:  Defects are numerous or significant (e.g. dead scaffold limbs); defective parts  
are moderate in size (e.g. limb greater than 5-8 cm in diameter). 

Poor:  Defects are severe (trunk cavity in excess of 50%); defective parts are  
large (e.g. majority of crown). 

Dead: Tree exhibits no signs of life 
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3.0 OBSERVATIONS 
The road on both sides of the existing bridge is situated atop an earth embankment with significant fall in 
elevation to the surrounding valley lands. A utility line corridor runs parallel to the bridge, south of County 
Road 28.  A limited number of immature trees are growing from the sides of the embankment. The 
majority of mature trees are limited to the base of the embankment. The species observed on the site are 
a mix of locally common, native species and non-native species. A total of 200 trees have been included 
in the inventory, including the following tree species: 

Table 1: Observed Species 
Family Genus species (common name) 

Cannabaceae 
(hemp family) 

Celtis occidentalis (hackberry) 

Cupressaceae 
(cypress family) 

Thuja occidentalis (eastern white cedar) 

Juglandaceae 
(walnut family) 

Juglans nigra (black walnut) 

Malvaceae 
(mallow family) 

Tilia americana (basswood) 

Moraceae 
(mulberry family) 

Morus alba (mulberry) 

Oleaeceae 
(olive family) 

Fraxinus pennsylvanica (green ash) 
Fraxinus sp. (ash sp.) 

Pinaceae 
(pine family) 

Pinus nigra (Austrian pine) 
Pinus sylvestris (Scots pine) 

Rosaceae 
(rose family) 

Crataegus monogyna (common hawthorn) 
Crataegus sp. (hawthorn species) 
Malus pumila (common apple) 
Malus sp. (apple sp.) 
Prunus avium (sweet cherry) 
Prunus serotina (black cherry) 

Salicaceae 
(willow family) 

Populus alba (white poplar) 
Populus deltoides ssp. deltoides (eastern cottonwood) 
Populus tremuloides (trembling aspen) 
Salix sp. (willow sp.) 

Sapindaceae 
(soapberry family) 

Acer platanoides (Norway maple) 
Acer rubrum (red maple) 
Acer saccharum (sugar maple) 

Ulmaceae 
(elm family) 

Ulmus americana (white elm) 
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3.1 RARE AND ENDANGERED TREES 

The site was reviewed for threatened, rare or endangered trees. A 30 metre buffer from the limit of 
construction was used to delineate the potential presence of threatened, rare or endangered trees.  
This additional buffer area was not always accessible for survey due to private property boundaries.  
No threatened, rare, or endangered tree species were observed. 
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4.0 ANALYSIS 

The following is a summary of the preservation and removal recommendations.  

4.1 TREES RECOMMENDED FOR PRESERVATION 

There are 83 trees identified in the inventory that are recommended to be retained within the project area. 
This figure does not include the trees that will be retained in the wooded areas of the valley that were not 
surveyed. The trees recommended for preservation have been identified and these recommendations are 
identified in Table A under ‘Action’ for each tree. 

• Protect - No Hoarding: Preservation on private property/outside limits of work with limited to no 
anticipated impacts within the dripline of the trees.  Trees will be preserved and will not have 
protection fencing installed at the limits of the dripline.  A total of 24 trees are recommended for 
inclusion within this preservation category. 

• Protect - Hoarding: Trees will be preserved, and hoarding will be installed at the limits of 
construction or the dripline of the tree, whichever is greater.  A total of 59 trees are recommended  
for inclusion within this preservation category. 

Tree protection will be provided as per the Drawings L-900 to L-903 located in Appendix B. 

4.2 TREES IDENTIFIED FOR REMOVAL OR INJURY 

There were 117 trees recommended for removal within the project area. These recommendations are 
identified in Table A under ‘Action’ for each tree. 

• Remove - Construction: Trees are recommended for removal because the tree will either be 
destroyed, or it is anticipated that the tree will be injured to the point where it is not retainable.  
A total of 117 trees are recommended for inclusion within this category. 

4.3 PRUNING 

No trees have been identified for pruning as a part of the field observations for this project. If required, 
branches interfering with construction activities shall be pruned by a Certified Arborist using proper 
arboricultural techniques prior to the start of construction. 

If there are additional branches that interfere with equipment access during construction, a Certified 
Arborist shall be contacted, and they will determine the next steps.   
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4.3.1 Root Pruning 

There may be tree roots encountered through the excavation process. All pruning, root pruning and 
removal should be completed by or under the direct supervision of a Certified Arborist to mitigate damage 
to the tree. Refer to Section 5.0 for construction mitigation measures recommended for implementation 
where applicable. 

4.4 PERMIT TO INJURE OR DESTORY TREES, AND COMPENSATION 

4.4.1 COMPENSATION 

Compensation recommendations have been prepared using two industry standard methods. The intent  
of these compensation recommendations is to present a range of compensation options consistent with 
similar projects in southern Ontario. Ultimately the ability to compensate is based partly upon the 
availability of suitable space. 

Cumulative Stem Diameter – The DBH of each stem being removed (each tree may have more than 
one stem) is summed and the total divided by the caliper diameter of the replacement trees (typically 
assumed to be 50 or 60 mm). In this case 4,904 cm of DBH is recommended for removal and 817- 60 mm 
caliper compensation trees would be recommended. 

Ratio Compensation – The number of trees removed (or a multiple of the number) is the same as the 
number of trees replanted as compensation. Typically a multiplier of three is used (3 trees compensated : 
1 tree removed) and in this case would yield 351 trees. Size of replacement trees is not a consideration 
under this compensation scheme.  
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5.0 CONSTRUCTION AND TREE IMPACT MITIGATION AND 
MANAGEMENT INFORMATION 

5.1 POTENTIAL CONSTRUCTION IMPACTS TO TREES 

Trees are living organisms that react to changes in their environment. Trees can be damaged during 
construction without showing signs of injury until some years later.  Most construction-related impacts  
can be attributed to the removal or impacts to the roots that result in the slow death of the tree.  This 
occurs due to the tree’s inability to absorb sufficient water and nutrients. Contained within this section  
are descriptions of the potential impacts this project may have on the trees and impact mitigation methods 
that are intended to aid in the design and construction process.  

5.2 SOIL COMPACTION AND ROOT DAMAGE 

The leading cause of construction damage to trees is compaction of the soil around the roots or within  
the TPZ. The TPZ is the area around the tree or group of trees in which no grading or construction activity 
may occur.  Equipment entering into a TPZ compresses the air pockets around the roots inhibiting the 
tree from absorbing nutrients and water.  This damage ultimately degrades the health of the tree. 
Accordingly, during the removal stage, equipment use within the preservation zones should be restricted 
to ensure that the trees’ roots are not disturbed, thereby assisting in maintaining their continued health.   

The success of tree preservation is dependent not only on protecting the root zone from compaction and 
damage; it is also contingent upon the ability to ensure that the structural roots within the root plate are 
not disturbed.  Root damage can take various forms.  The most common is compaction.  Compaction can 
occur when vehicles, equipment or storage occur within on the soil under the canopy of the tree.  
Compaction reduces the voids within the soil structure and limits the tree’s ability to grow new roots and 
uptake water and nutrients.  Compaction is a slow killer and the effects can often take several years to be 
observed within the tree.  Root damage can also occur when the roots of the trees are physically 
damaged through cutting, excavation or other site servicing work.  The removal of roots negatively 
impacts the health of the trees by reducing its ability to uptake nutrients but in severe cases the impacts 
can result in damage to the structural roots and tree failures can result.   

5.3 MECHANICAL DAMAGE 

Equipment can physically damage the trees through striking the trunk, limbs and/or roots.  Felled trees 
can also cause damage during the tree removal stage of construction.  The Contractor should be held 
responsible for all damage to the trees during all stages of construction.  Removal trees shall always be 
felled away from adjacent trees to be retained.  

Tree canopy damage can occur through physical damage to the branches, limbs and even the foliage.  
When working adjacent to the canopy of trees care must be taken when operating equipment to not strike 
any overhanging limbs.  Idling machines can also cause damage to foliage and small branches by 
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burning them with the heat from the exhaust and pollution.  The work zones and types of equipment that 
will be operating adjacent to the trees must be considered and discussed with the contractor onsite to 
ensure that proper mitigation occurs through the construction process.   

5.4 PRUNING 

Pruning a tree results in a wound that a tree must respond to.  Trees’ ability to respond to wounds 
changes as they age. Pruning in mature trees should be selective and calculated.  Deadwood removal  
is essential to personal safety and should be completed regularly.  Corrective pruning in mature trees 
may be required.  This may include crown reduction, large limb removal or removal of defective structural 
form.  Further corrective actions may be required to stabilize and protect mature trees from failure.  These 
may include cabling systems, bracing and/or retrenchment pruning.  All pruning must be completed by an 
ISA Certified Arborist. 

Excavation requires the removal of roots.  Root pruning must clean cut the roots to promote continued 
health and discourage rot. Ideally the roots will be exposed using an air spade or hydro-vacuum 
excavation and then pruned at the limits of excavation. Pruning cuts shall be made at a maximum of 
150 mm inside the limits of excavation and backfilled immediately to protect the roots from drying out.  
Root pruning must be completed by or under the direct supervision of a Certified Arborist.   
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6.0 DISCLAIMER 

The assessment of the trees presented within this report has been made using accepted arboricultural 
techniques.  These include a visual examination of the above-ground parts of each tree for structural 
defects, scars, external indications of decay, evidence of insect presence, discoloured foliage, the general 
condition of the trees and the surrounding site, as well as the proximity of property and people.  None of 
the trees examined were dissected, cored, probed, or climbed, and detailed root crown examinations 
involving excavation were not undertaken. 

Notwithstanding the recommendations and conclusions made in this report, it must be realized that trees 
are living organisms and their health and vigour is constantly changing.  They are not immune to changes 
in site conditions or seasonal variations in the weather. 

While reasonable efforts have been made to ensure the trees recommended for retention are healthy,  
no guarantees are offered or implied, that these trees or any part of them will remain standing.  It is both 
professionally and practically impossible to predict with absolute certainty the behavior of any single tree 
or group of trees in all circumstances.  Inevitably a standing tree will always pose some risk.  Most trees 
have the potential for failure if provided with the necessary combinations of stresses and elements.  This 
risk can only be eliminated if the tree is removed. 

Although every effort has been made to ensure that this assessment is reasonably accurate the trees 
should be re-assessed periodically.  The assessment presented in this report is valid at the time of 
inspection. 
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TABLE A.  Detailed Tree Inventory: Thorndale Bridge
County of Middlesex, Ontario
Data collected: April 2, 2020

Stem 1 Stem 2 Stem 3 Stem 4 Stem 5 Overall 
Condition

1 Malus pumila Common Apple 25 18 3 Fair No Protect - No Hoarding
2 Fraxinus pennsylvanica Green Ash 11 1.5 Poor No Protect - No Hoarding
3 Fraxinus pennsylvanica Green Ash 12 2 Fair No Protect - No Hoarding
4 Crataegus monogyna Common Hawthorn 18 13 3 Good Lower stem covered in English ivy No Protect - No Hoarding
5 Pinus nigra Austrian Pine 48 4 Fair Moderate to severe browning of needles No Protect - No Hoarding
6 Acer platanoides Norway Maple 38 5 Good No Protect - No Hoarding
7 Acer negundo Manitoba Maple 75 6 Fair One large broken branch. No Protect - No Hoarding
8 Populus deltoides ssp. deltoides Eastern Cottonwood 80 6 Good No Protect - No Hoarding
9 Pinus sylvestris Scots Pine 19 0.5 Poor Nearly dead No Protect - No Hoarding
10 Pinus sylvestris Scots Pine 21 1 Poor Nearly dead No Protect - No Hoarding
11 Pinus sylvestris Scots Pine 13 1.5 Fair No Protect - No Hoarding
12 Pinus sylvestris Scots Pine 22 2.5 Good No Protect - No Hoarding
13 Malus sp. Apple sp. 10 1.5 Fair No Protect - No Hoarding
14 Pinus sylvestris Scots Pine 15 2 Good No Protect - No Hoarding
15 Fraxinus pennsylvanica Green Ash 15 2 Good No Protect - No Hoarding
16 Fraxinus pennsylvanica Green Ash 21 1.5 Poor No Protect - No Hoarding
17 Acer platanoides Norway Maple 12 1.5 Good No Protect - No Hoarding
18 Acer platanoides Norway Maple 11 2 Good No Protect - No Hoarding
19 Acer platanoides Norway Maple 38 6 Good No Protect - No Hoarding
20 Acer platanoides Norway Maple 20 3.5 Good No Protect - No Hoarding
21 Acer negundo Manitoba Maple 28 3.5 Good No Protect - No Hoarding

22 Salix sp. Willow sp. 72 6 Fair Several dead branches in lower crown likely due 
to shading No Protect - No Hoarding

23 Acer platanoides Norway Maple 30 4 Good No Protect - No Hoarding
24 Celtis occidentalis Hackberry 15 2 Good Covered in riverbank grape vine No Protect - No Hoarding
25 Salix sp. Willow sp. 33 29 5 Fair No Remove - Construction
26 Juglans nigra Black Walnut 13 2 Good No Remove - Construction
27 Salix sp. Willow sp. 35 35 32 5 Good No Protect - Hoarding
28 Salix sp. Willow sp. 26 3 Good No Protect - Hoarding
29 Salix sp. Willow sp. 55 35 5 Fair No Remove - Construction
30 Salix sp. Willow sp. 39 32 28 22 6 Fair No Remove - Construction
31 Salix sp. Willow sp. 34 3 Fair No Remove - Construction
32 Salix sp. Willow sp. 38 38 38 35 6 Fair No Remove - Construction
33 Salix sp. Willow sp. 42 40 35 5 Fair No Remove - Construction
34 Salix sp. Willow sp. 16 2 Fair No Protect - Hoarding
35 Salix sp. Willow sp. 21 17 3 Good No Protect - Hoarding
36 Acer negundo Manitoba Maple 24 2.5 Fair No Remove - Construction
37 Salix sp. Willow sp. 48 44 42 23 6 Fair No Remove - Construction
38 Acer negundo Manitoba Maple 13 2 Poor No Remove - Construction
39 Salix sp. Willow sp. 62 5 Fair No Remove - Construction
40 Acer negundo Manitoba Maple 34 4 Fair No Remove - Construction
41 Salix sp. Willow sp. 31 2.5 Fair No Protect - Hoarding
42 Salix sp. Willow sp. 18 1.5 Poor No Protect - Hoarding
43 Salix sp. Willow sp. 44 3.5 Fair No Remove - Construction
44 Salix sp. Willow sp. 28 27 4 Fair No Protect - Hoarding
45 Salix sp. Willow sp. 35 3 Fair No Protect - Hoarding
46 Acer negundo Manitoba Maple 15 15 3 Good No Remove - Construction
47 Acer negundo Manitoba Maple 26 3 Fair No Remove - Construction

DBH (cm)

Tree ID Botanical Name Common Name
Dripline 
Radius 

(m)
Comments

Condition

Action
Species 

Sensitive to 
Disturbance
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TABLE A.  Detailed Tree Inventory: Thorndale Bridge
County of Middlesex, Ontario
Data collected: April 2, 2020

Stem 1 Stem 2 Stem 3 Stem 4 Stem 5 Overall 
Condition

DBH (cm)

Tree ID Botanical Name Common Name
Dripline 
Radius 

(m)
Comments

Condition

Action
Species 

Sensitive to 
Disturbance

48 Salix sp. Willow sp. 58 28 6 Poor No Remove - Construction
49 Acer negundo Manitoba Maple 24 3 Fair No Remove - Construction
50 Juglans nigra Black Walnut 39 4 Good No Remove - Construction
51 Populus tremuloides Trembling Aspen 13 2 Good No Remove - Construction
52 Populus tremuloides Trembling Aspen 14 1.5 Good No Remove - Construction
53 Malus pumila Common Apple 26 23 3.5 Good No Protect - Hoarding
54 Acer negundo Manitoba Maple 17 2 Good No Remove - Construction
55 Fraxinus pennsylvanica Green Ash 14 2 Good No Remove - Construction
56 Populus tremuloides Trembling Aspen 11 1 Fair No Remove - Construction
57 Juglans nigra Black Walnut 15 2 Good No Remove - Construction
58 Populus tremuloides Trembling Aspen 15 1 Fair No Remove - Construction
59 Populus tremuloides Trembling Aspen 15 1.5 Fair No Remove - Construction
60 Populus tremuloides Trembling Aspen 18 2 Poor No Remove - Construction
61 Fraxinus pennsylvanica Green Ash 17 2.5 Good No Remove - Construction
62 Juglans nigra Black Walnut 19 3 Good No Remove - Construction
63 Juglans nigra Black Walnut 22 3 Good No Remove - Construction
64 Fraxinus pennsylvanica Green Ash 23 2.5 Fair No Remove - Construction
65 Salix sp. Willow sp. 23 21 2.5 Poor No Protect - Hoarding
66 Populus tremuloides Trembling Aspen 19 2 Good No Protect - Hoarding
67 Acer negundo Manitoba Maple 25 2.5 Fair No Remove - Construction
68 Acer negundo Manitoba Maple 18 2.5 Fair No Remove - Construction
69 Acer negundo Manitoba Maple 26 3 Fair No Remove - Construction
70 Salix sp. Willow sp. 36 28 27 21 6 Good Four widely spaced stems No Remove - Construction
71 Acer negundo Manitoba Maple 25 3 Fair No Remove - Construction
72 Acer negundo Manitoba Maple 23 2 Poor No Protect - Hoarding
73 Acer negundo Manitoba Maple 21 2.5 Fair No Remove - Construction
74 Malus sp. Apple sp. 26 22 20 18 12 4 Fair No Remove - Construction
75 Acer negundo Manitoba Maple 13 2 Good No Remove - Construction
76 Acer negundo Manitoba Maple 32 3 Poor No Remove - Construction
77 Acer negundo Manitoba Maple 45 4 Fair No Remove - Construction
78 Acer negundo Manitoba Maple 28 28 2.5 Poor No Remove - Construction
79 Salix sp. Willow sp. 100 7.5 Poor No Remove - Construction
80 Acer negundo Manitoba Maple 65 3 Poor No Remove - Construction
81 Acer saccharum Sugar Maple 19 1.5 Good Yes Remove - Construction
82 Salix sp. Willow sp. 95 6 Fair No Remove - Construction
83 Acer saccharum Sugar Maple 22 2.5 Good Yes Remove - Construction
84 Salix sp. Willow sp. 65 5 Fair No Remove - Construction
85 Juglans nigra Black Walnut 26 3.5 Good No Protect - Hoarding
86 Juglans nigra Black Walnut 28 2.5 Good No Protect - Hoarding
87 Juglans nigra Black Walnut 39 3.5 Good No Protect - Hoarding
88 Populus deltoides ssp. deltoides Eastern Cottonwood 58 4 Good No Remove - Construction
89 Acer negundo Manitoba Maple 16 2 Good No Remove - Construction
90 Juglans nigra Black Walnut 19 2 Fair No Remove - Construction

91 Salix sp. Willow sp. 45 42 33 33 5 Poor Two smaller stems are growing horizontally. 
Other stems cut for hydro wires No Protect - Hoarding

92 Juglans nigra Black Walnut 20 2.5 Fair No Remove - Construction
93 Acer negundo Manitoba Maple 17 1.5 Fair No Remove - Construction
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TABLE A.  Detailed Tree Inventory: Thorndale Bridge
County of Middlesex, Ontario
Data collected: April 2, 2020

Stem 1 Stem 2 Stem 3 Stem 4 Stem 5 Overall 
Condition
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94 Juglans nigra Black Walnut 25 3.5 Good No Remove - Construction
95 Acer negundo Manitoba Maple 21 2.5 Fair No Remove - Construction
96 Juglans nigra Black Walnut 17 3 Good No Remove - Construction
97 Crataegus sp. Hawthorn sp. 12 1.5 Fair No Protect - Hoarding
98 Crataegus sp. Hawthorn sp. 11 11 2.5 Good No Protect - Hoarding
99 Juglans nigra Black Walnut 24 3 Good No Remove - Construction

100 Salix sp. Willow sp. 48 46 4 Poor No Remove - Construction
101 Juglans nigra Black Walnut 24 3 Good No Remove - Construction
102 Salix sp. Willow sp. 33 2 Poor No Remove - Construction
103 Salix sp. Willow sp. 33 28 4 Poor Three other main stems broken off No Remove - Construction
104 Salix sp. Willow sp. 45 3 Fair No Remove - Construction
105 Crataegus sp. Hawthorn sp. 18 15 2 Poor No Remove - Construction
106 Crataegus sp. Hawthorn sp. 15 2 Good No Remove - Construction
107 Juglans nigra Black Walnut 18 3 Good No Remove - Construction
108 Crataegus sp. Hawthorn sp. 20 12 2.5 Fair No Protect - Hoarding
109 Salix sp. Willow sp. 42 40 39 5 Poor Dieback plus broken stems No Remove - Construction
110 Acer negundo Manitoba Maple 50 30 2.5 Poor Larger stem is dead No Remove - Construction
111 Fraxinus pennsylvanica Green Ash 12 1.5 Good No Remove - Construction
112 Crataegus sp. Hawthorn sp. 16 15 14 13 12 3.5 Fair No Remove - Construction
113 Crataegus sp. Hawthorn sp. 16 15 2.5 Fair No Remove - Construction
114 Juglans nigra Black Walnut 31 4 Good No Remove - Construction
115 Prunus serotina Black Cherry 20 2.5 Good Yes Remove - Construction
116 Salix sp. Willow sp. 44 35 35 30 5 Poor No Remove - Construction
117 Crataegus sp. Hawthorn sp. 27 3 Good No Protect - Hoarding
118 Crataegus sp. Hawthorn sp. 14 12 11 2.5 Good No Remove - Construction
119 Juglans nigra Black Walnut 36 3.5 Good No Remove - Construction
120 Juglans nigra Black Walnut 20 2 Good No Remove - Construction
121 Juglans nigra Black Walnut 30 3.5 Good No Remove - Construction
122 Juglans nigra Black Walnut 17 2 Good No Remove - Construction
123 Juglans nigra Black Walnut 12 1.5 Good No Remove - Construction
124 Juglans nigra Black Walnut 18 2.5 Good No Remove - Construction
125 Salix sp. Willow sp. 40 40 35 30 5 Poor No Remove - Construction
126 Juglans nigra Black Walnut 34 4 Good No Remove - Construction
127 Juglans nigra Black Walnut 43 4 Good No Remove - Construction
128 Acer negundo Manitoba Maple 17 2 Fair No Remove - Construction
129 Juglans nigra Black Walnut 22 2.5 Good No Remove - Construction
130 Juglans nigra Black Walnut 30 4 Good No Remove - Construction
131 Acer negundo Manitoba Maple 16 2 Poor No Remove - Construction
132 Juglans nigra Black Walnut 18 2 Fair No Remove - Construction
133 Salix sp. Willow sp. 60 58 4.5 Poor Smaller stem is dead No Remove - Construction
134 Acer negundo Manitoba Maple 40 2.5 Poor No Remove - Construction
135 Juglans nigra Black Walnut 43 4.5 Good No Remove - Construction
136 Crataegus sp. Hawthorn sp. 17 15 2.5 Good No Remove - Construction
137 Crataegus sp. Hawthorn sp. 17 2 Fair No Protect - Hoarding
138 Juglans nigra Black Walnut 50 4.5 Good No Remove - Construction
139 Acer negundo Manitoba Maple 12 1.5 Poor No Remove - Construction
140 Celtis occidentalis Hackberry 34 3 Good No Remove - Construction
141 Acer negundo Manitoba Maple 18 1.5 Poor No Remove - Construction
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TABLE A.  Detailed Tree Inventory: Thorndale Bridge
County of Middlesex, Ontario
Data collected: April 2, 2020

Stem 1 Stem 2 Stem 3 Stem 4 Stem 5 Overall 
Condition

DBH (cm)

Tree ID Botanical Name Common Name
Dripline 
Radius 

(m)
Comments
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Action
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142 Juglans nigra Black Walnut 21 2 Fair No Remove - Construction
143 Juglans nigra Black Walnut 32 3 Good No Remove - Construction
144 Acer negundo Manitoba Maple 26 2.5 Poor No Remove - Construction
145 Acer negundo Manitoba Maple 65 50 5 Poor No Remove - Construction
146 Juglans nigra Black Walnut 41 3.5 Good No Remove - Construction
147 Acer negundo Manitoba Maple 25 18 2.5 Fair No Remove - Construction
148 Acer negundo Manitoba Maple 21 2 Poor No Remove - Construction
149 Acer negundo Manitoba Maple 29 3.5 Fair No Remove - Construction
150 Juglans nigra Black Walnut 30 3 Good No Remove - Construction
151 Acer negundo Manitoba Maple 25 2.5 Good No Remove - Construction
152 Salix sp. Willow sp. 65 3.5 Poor No Remove - Construction
153 Juglans nigra Black Walnut 44 40 4 Good No Remove - Construction
154 Thuja occidentalis Eastern White Cedar 20 15 15 14 12 3 Fair No Remove - Construction
155 Acer negundo Manitoba Maple 24 1.5 Poor No Remove - Construction
156 Acer negundo Manitoba Maple 26 2.5 Poor No Remove - Construction
157 Acer negundo Manitoba Maple 24 20 20 18 3.5 Poor No Remove - Construction
158 Acer negundo Manitoba Maple 27 2.5 Poor Horizontal stem No Remove - Construction
159 Ulmus americana White Elm 10 1.5 Good No Remove - Construction
160 Acer negundo Manitoba Maple 34 18 3 Poor No Protect - Hoarding
161 Celtis occidentalis Hackberry 23 2 Good No Protect - Hoarding
162 Celtis occidentalis Hackberry 19 2 Good No Protect - Hoarding
163 Prunus avium Sweet Cherry 28 16 2.5 Fair No Protect - Hoarding
164 Prunus avium Sweet Cherry 23 1.5 Good No Protect - Hoarding
165 Prunus avium Sweet Cherry 29 3 Good No Protect - Hoarding
166 Celtis occidentalis Hackberry 15 2 Good No Protect - Hoarding
167 Celtis occidentalis Hackberry 19 2 Good No Protect - Hoarding
168 Celtis occidentalis Hackberry 19 2 Good No Protect - Hoarding
169 Prunus avium Sweet Cherry 24 2.5 Good No Protect - Hoarding
170 Celtis occidentalis Hackberry 12 1.5 Good No Protect - Hoarding
171 Celtis occidentalis Hackberry 24 2.5 Good No Protect - Hoarding
172 Celtis occidentalis Hackberry 14 1.5 Good No Protect - Hoarding
173 Juglans nigra Black Walnut 16 2 Good No Protect - Hoarding
174 Celtis occidentalis Hackberry 10 1.5 Good No Protect - Hoarding
175 Celtis occidentalis Hackberry 10 1 Good No Remove - Construction
176 Morus alba White Mulberry 18 3 Good No Remove - Construction
177 Tilia americana Basswood 15 1.5 Good Yes Protect - Hoarding
178 Populus alba White Poplar 13 1 Poor Horizontal stem No Protect - Hoarding
179 Celtis occidentalis Hackberry 10 1.5 Good No Protect - Hoarding
180 Tilia americana Basswood 18 1.5 Good Yes Protect - Hoarding
181 Salix sp. Willow sp. 45 2 Poor Horizontal stem No Protect - Hoarding
182 Celtis occidentalis Hackberry 21 2 Good No Protect - Hoarding
183 Celtis occidentalis Hackberry 13 1.5 Fair No Protect - Hoarding
184 Celtis occidentalis Hackberry 20 2 Fair No Protect - Hoarding
185 Celtis occidentalis Hackberry 58 42 4.5 Good No Protect - Hoarding
186 Celtis occidentalis Hackberry 51 3.5 Good No Protect - Hoarding
187 Malus sp. Apple sp. 28 22 3 Fair No Protect - Hoarding
188 Acer negundo Manitoba Maple 30 25 3.5 Fair No Protect - Hoarding
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TABLE A.  Detailed Tree Inventory: Thorndale Bridge
County of Middlesex, Ontario
Data collected: April 2, 2020

Stem 1 Stem 2 Stem 3 Stem 4 Stem 5 Overall 
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Dripline 
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189 Acer saccharum Sugar Maple 14 2 Good Yes Protect - Hoarding
190 Acer saccharum Sugar Maple 15 2 Good Yes Protect - Hoarding
191 Acer saccharum Sugar Maple 63 5 Good Yes Protect - Hoarding
192 Juglans nigra Black Walnut 23 20 3 Good No Protect - Hoarding
193 Juglans nigra Black Walnut 35 3.5 Good No Protect - Hoarding
194 Acer saccharum Sugar Maple 15 11 7 2 Good Yes Remove - Construction
195 Juglans nigra Black Walnut 23 20 3 Good No Protect - Hoarding
196 Juglans nigra Black Walnut 59 5 Good No Protect - Hoarding
197 Juglans nigra Black Walnut 20 2.5 Good No Protect - Hoarding
198 Juglans nigra Black Walnut 19 1.5 Poor No Protect - Hoarding
199 Celtis occidentalis Hackberry 15 2 Good No Protect - Hoarding
A Celtis occidentalis Hackberry 59 4.5 Good No Protect - Hoarding

Table A Summary 

1. 'Total 'Action' Trees
Protect - Hoarding: 59

Protect- No Hoarding: 24
Protect- Reduced TPZ: 0

Remove - Construction: 117
Remove - Condition: 0

Remove - Hazard: 0
Total: 200
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APPENDIX B 
TMP Drawings L-900 to L-903 
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DRIPLINE

NOTES:

1. ATTACHMENT OF FENCE TO TREES WILL NOT BE

PERMITTED.

2. ANY EXPOSED ROOTS ARE TO BE HAND PRUNED USING

PROPER ARBORICULTURAL PRACTICES.

3. UNDER NO CIRCUMSTANCES SHALL ANY CONSTRUCTION

MATERIALS, EQUIPMENT OR VEHICLES BE PLACED WITHIN

THE TREE PROTECTION ZONE.

4. ALL TREE PROTECTION TO BE ERECTED PRIOR TO ANY

CONSTRUCTION ACTIVITY AND IS TO REMAIN IN   PLACE

UNTIL ALL CONSTRUCTION HAS BEEN COMPLETED.  OBTAIN

WRITTEN APPROVAL FROM CONTRACT ADMINISTRATOR

PRIOR TO REMOVAL OF FENCING.

5. ALL TREE PROTECTION FENCING SHALL BE REMOVED

PRIOR TO PROJECT FINAL ACCEPTANCE.
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.

STEEL T-BARS AT 2400mm O.C.

WITH 1200mm PAIGE WIRE TIED TO

T-BARS AT 450mm SPACING

1200mm HIGH PAIGE WIRE

FENCING

TD

1

PROPOSED TREE PROTECTION FENCING

N.T.S.

1
2
0
0
m

m

EXISTING GRADES WITHIN FENCE

TO REMAIN UNCHANGED AND

UNDISTURBED

PROTECTION FENCE TO BE ERECTED AT

1000mm MIN BEYOND DRIPLINE

EXISTING TREE AND/OR VEGETATION TO

BE PROTECTED

GENERAL

1. The Tree Management/Preservation Plan is to be read in conjunction with the associated Arborist

Report and shall not be utilized as a standalone document.

TREE PROTECTION FENCING

1. The Contractor shall install Tree Protection Fencing (TPF) to protect trees identified for

preservation.

2. All TPF will conform with the Arborist Report and detail(s) included on these plans. Where current

governing Municipal/City standards differ, contact Project Arborist or Contract Administrator for

direction.

3. No substitutions of materials, products or quantities will be accepted without the prior written

permission of the Project Arborist.

4. Upon installation of the TPF, the Contractor shall contact the Project Arborist to review and

approve the fencing and location(s) in writing prior to commencement of any site work.

5. The TPF shall remain in the approved locations throughout the duration of the site works and

shall not be moved at any time to accommodate construction or site work.

6. The Contractor shall inspect TPF weekly and maintain as required through all stages of

development/construction. The TPF shall be removed at the completion of all site works and

disturbed areas shall be restored to original condition.

TREE PRESERVATION

1. The Tree Protection Zone (TPZ) is protected and delineated by the TPF or as otherwise defined

in the approved Arborist Report. The Contractor is not to proceed in uncertainty.

2. Any potential or incurred injury/damage to adjacent tree(s) identified to be preserved shall be

immediately reported to the Project Arborist and reviewed on site. Injury/damage includes any

required arboricultural treatment including but not limited to: limb pruning, trunk damage, root

exposure or required cutting/removal or any other activity that has the potential to harm the tree.

3. The TPZ is not to be used for any type of storage including materials, equipment or stockpiles.

4. No trenching or tunneling for underground services shall occur within the TPZ.

5. Any equipment use within the TPZ will be restricted throughout all stages of development. This

applies to TPZs within or outside of the project limit line.

6. Absolutely no alteration of grades or construction activity is permitted within the TPF and TPZ.

Absolutely no flushing of contaminant shall be permitted towards or within the TPZ.

7. When working adjacent to trees to be preserved site preparation measures such as pruning for

overhead clearance may be required. Preparatory pruning shall only be performed when

completed by or under the direct supervision of an ISA Certified Arborist (or approved qualified

person as approved by the Project Arborist).

8. All pruning work shall be performed by a qualified individual and shall be in accordance with

current horticultural practices including but not limited to:

a. Pruning cuts shall be made just beyond the branch collar and should be limited to thinning

cuts. Heading cuts will only be accepted in specific cases as directed by an arborist and

should be avoided where possible.

b. Pruning of all stems greater than 50 mm in diameter should be made with a three-cut

method to avoid tearing living bark tissue.

c. No wound dressings shall be applied.

16. Where soil excavation/grading work is required within the rooting zone of a tree to be preserved

(the rooting zone often extends beyond the identified TPZ and can be 3 times the dripline radius

or more):

a. Roots shall be cleanly severed before stripping and removing soil to avoid damage to the

tree and the root system. Roots to be cut using appropriate equipment (i.e. trencher adapted

to this specific use/chainsaw/root pruning machine). Roots may be severed using the clean

edge of a straight excavator bucket under supervision of an ISA Certified Arborist.

b. No attempts to cut existing roots with the digging bucket of any heavy machinery will be

permitted as it can cause the roots to tear and pull and be harmful to root regeneration and

recovery.

c. Any exposed roots of a tree to be preserved with a diameter greater than 2.5cm (1 inch)

shall be pruned back to the soil face.

d. An excavation area within the TPZ shall be backfilled immediately and/or roots shall be kept

constantly moist with burlap covered with white plastic and checked a minimum of 2 times a

day, for a maximum of 48 hours. If roots are to be exposed for a period greater than 48

hours, the exposed area shall be covered with a minimum of 150 mm (6 inches) of mulch

and maintained in a moist condition during construction until the area can be properly

backfilled.

17. Trees shall not have any rigging cables, fencing, signage or hardware of any sort attached or

wrapped around them.

18. No contaminants or toxic materials shall be dumped or flushed where they may come into contact

with the feeder roots of trees to be preserved.

19. The Contractor will be held responsible for all avoidable damage to preserved trees during all

stages of construction.

20. Watering or other maintenance of trees to be preserved may be required if construction activities

are observed to be causing stress or impacting health as determined by the Project Arborist.

TREE REMOVALS

1. Prior to the commencement of tree removals, all trees designated for removal must be clearly

identified in the field.

2. Where possible, removals, chipping, and/or brush removal is to be completed outside of

migratory bird nesting season from April 1 to August 31. If removals are to occur within the

restricted activity period, due diligence measures, including pre-clearing nest sweeps will be

employed to reduce risk to nesting birds protected under the Migratory Birds Convention Act,

1994 and Migratory Birds Regulations. These surveys must be completed by a qualified biologist

or ornithologist.

3. Trees shall always be felled away from adjacent preserved trees to prevent avoidable damage to

the crowns and stems
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Oct 13, 2020 
 
Parker S. Dickson (P256) 
Stantec Consulting 
171 Queens London ON N6A 5J7
 

 
 
 
Dear Mr. Dickson:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the assessment of the study area as depicted in Figures 1 and 4 of the above titled
report and recommends the following:
 
 
The Stage 1 archaeological assessment of the study area for the Project, involving background research
and a property inspection, determined that much of the study area retains potential for the identification and
documentation of archaeological resources. In accordance with Section 1.3.1 and Section 7.7.4 of the
MHSTCI’s 2011 Standards and Guidelines for Consultant Archaeologists (Government of Ontario 2011),
Stage 2 archaeological assessment is required for any portion of the Project’s anticipated construction
which impacts an area of archaeological potential. Further, the portion of the study area containing the
Thames  River  retains  potential  for  the  identification  of  marine  archaeological  resources,  it  is  also
recommended that potential for marine archaeological resources be evaluated using the MHSTCI’s Criteria
for Evaluating Marine Archaeological Potential Checklist.  
 
The Stage 1 archaeological assessment also determined that there are portions of the study area which
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retain low to no archaeological potential for the identification or recovery of archaeological resources. In
accordance with Section 1.3.2 and Section 7.7.4 of the MHSTCI’s 2011 Standards and Guidelines for
Consultant Archaeologists (Government of Ontario 2011), Stage 2 archaeological assessment is not
required for any portion of  the Project’s anticipated construction which impacts an area of  low to no
archaeological  potential.   
 
Full and detailed recommendations are provided in the body of the report.
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 
Should you require any further information regarding this matter, please feel free to contact me.
 
 
Sincerely,
 
Andrea Williams 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Chris Traini,Middlesex County
Chris Traini,Middlesex County
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Executive Summary 

Stantec Consulting Ltd. (Stantec) was retained by Middlesex County to complete a Stage 1 
archaeological assessment as part of Municipal Class Environmental Assessment (Class EA) for 
improvements to the Thorndale Bridge on County Road 28 (Thorndale Road) (the Project). The Stage 1 
assessment conducted by Stantec was undertaken in the preliminary planning and design process for the 
Class EA requirements for a Schedule ‘C’ project under the Ontario Environmental Assessment Act 
(Government of Ontario 1990d). The Stage 1 assessment was further triggered by the Provincial Policy 
Statement (PPS) which has been issued under section 3 of the Planning Act (Government of Ontario 
1990a). The PPS states that decisions affecting planning matters may be affected by other legislation; for 
archaeological work that would include the Ontario Heritage Act (1990b). According to Section 2.6.2 of 
the PPS, “development and site alteration shall not be permitted on lands containing archaeological 
resources or areas of archaeological potential unless significant archaeological resources have been 
conserved” (Government of Ontario 2014).  

The Stage 1 study area for the Project includes permanent and temporary work spaces on either side of 
the Thames River at the Thorndale Bridge. The final detailed design and the construction 
easement/footprint for the Project will be determined at a later date. Thus, the current study area for the 
Stage 1 archaeological assessment is large and serves to capture a broad and generalized geographic 
area associated with the Project. The study area is approximately 775 metres long and 315 metres wide 
and comprises approximately 23.7 hectares, located within Lots 15 and 16, Concessions 1 and 2, 
Geographic Township of Nissouri, former Oxford County, now Municipality of Thames Centre, Middlesex 
County, Ontario. 

The Stage 1 archaeological assessment was conducted in accordance with the Ministry of Heritage, 
Sport, Tourism and Culture Industries’ (MHSTCI) 2011 Standards and Guidelines for Consultant 
Archaeologists under archaeological consulting license P265 issued to Parker Dickson by the MHSTCI. A 
property inspection was undertaken on July 10, 2019 and September 15, 2020, under Project Information 
Form number P256-0577-2019. 

The Stage 1 archaeological assessment of the study area for the Project, involving background research 
and a property inspection, determined that much of the study area retains potential for the identification 
and documentation of archaeological resources. In accordance with Section 1.3.1 and Section 7.7.4 of 
the MHSTCI’s 2011 Standards and Guidelines for Consultant Archaeologists (Government of Ontario 
2011), Stage 2 archaeological assessment is required for any portion of the Project’s anticipated 
construction which impacts an area of archaeological potential. Further, the portion of the study area 
containing the Thames River retains potential for the identification of marine archaeological resources, it 
is also recommended that potential for marine archaeological resources be evaluated using the 
MHSTCI’s Criteria for Evaluating Marine Archaeological Potential Checklist.  
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The Stage 1 archaeological assessment also determined that there are portions of the study area which 
retain low to no archaeological potential for the identification or recovery of archaeological resources. In 
accordance with Section 1.3.2 and Section 7.7.4 of the MHSTCI’s 2011 Standards and Guidelines for 
Consultant Archaeologists (Government of Ontario 2011), Stage 2 archaeological assessment is not 
required for any portion of the Project’s anticipated construction which impacts an area of low to no 
archaeological potential.  

Full and detailed recommendations are provided in the body of the report.  

The MHSTIC is asked to review the results presented and to accept this report into the Ontario Public 
Register of Archaeological Reports. Archaeological sites recommended for further archaeological 
fieldwork or protection remain subject to Section 48 (1) of the Ontario Heritage Act (Government of 
Ontario 1990b) and may not be altered, or have artifacts removed from them, except by a person holding 
an archaeological license. 

The Executive Summary highlights key points from the report only; for complete information and findings, 
the reader should examine the complete report. 
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1.0 PROJECT CONTEXT  

1.1 DEVELOPMENT CONTEXT 

Stantec Consulting Ltd. (Stantec) was retained by Middlesex County to complete a Stage 1 
archaeological assessment as part of Municipal Class Environmental Assessment (Class EA) for 
improvements to the Thorndale Bridge on County Road 28 (Thorndale Road) (the Project). The Stage 1 
assessment conducted by Stantec was undertaken in the preliminary planning and design process for the 
Class EA requirements for a Schedule ‘C’ project under the Ontario Environmental Assessment Act 
(Government of Ontario 1990d). The Stage 1 assessment was further triggered by the Provincial Policy 
Statement (PPS) which has been issued under section 3 of the Planning Act (Government of Ontario 
1990a). The PPS states that decisions affecting planning matters may be affected by other legislation; for 
archaeological work that would include the Ontario Heritage Act (1990b). According to Section 2.6.2 of 
the PPS, “development and site alteration shall not be permitted on lands containing archaeological 
resources or areas of archaeological potential unless significant archaeological resources have been 
conserved” (Government of Ontario 2014).  

The Stage 1 study area for the Project includes permanent and temporary work spaces on either side of 
the Thames River at the Thorndale Bridge. The final detailed design and the construction easement / 
footprint for the Project will be determined at a later date. Thus, the current study area for the Stage 1 
archaeological assessment is large and serves to capture a broad and generalized geographic area 
associated with the Project. The study area is approximately 775 metres long and 315 metres wide and 
comprises approximately 23.7 hectares (Figure 1). Table 1 provides a summary of the applicable Lots 
and Concessions related to the study area. 

Table 1: Lots and Concessions Related to the Study Area 

Lot Concession Geographic 
Township Former County Current Municipality 

15 1 Nissouri Oxford Municipality of Thames Centre, Middlesex County 

16 1 Nissouri Oxford Municipality of Thames Centre, Middlesex County 

15 2 Nissouri Oxford Municipality of Thames Centre, Middlesex County 

16 2 Nissouri Oxford Municipality of Thames Centre, Middlesex County 
 

1.1.1 Objectives 

In compliance with the provincial standards and guidelines set out in the Ministry of Heritage, Sport, 
Tourism and Culture Industries’ (MHSTCI) 2011 Standards and Guidelines for Consultant Archaeologists 
(Government of Ontario 2011), the objectives of the Stage 1 archaeological assessment are as follows: 



STAGE 1 ARCHAEOLOGICAL ASSESSMENT: MUNICIPAL CLASS ENVIRONMENTAL 
ASSESSMENT, THORNDALE BRIDGE IMPROVEMENTS, COUNTY ROAD 28 (THORNDALE ROAD) 

Project Context  
September 29, 2020 

 1.2 
 

• To provide information about the study area’s geography, history, previous archaeological fieldwork, 
and current land conditions; 

• To evaluate the study area’s archaeological potential, which will support recommendations for 
Stage 2 survey for all or parts of the property; and  

• To recommend appropriate strategies for Stage 2 survey. 

To meet these objectives, Stantec archaeologists employed the following research strategies: 

• A review of relevant archaeological, historic, and environmental literature pertaining to the study area; 
• A review of the land use history, including pertinent historic maps; and 
• An examination of the Ontario Archaeological Sites Database to determine the presence of known 

archaeological sites in and around the study area. 

Permission for Stantec staff to enter private lands associated with the study area could not be obtained by 
Middlesex County to facilitate a full property inspection. As a result, the property inspection was limited to 
municipal road rights-of-way (ROWs) and public property.  

1.2 HISTORICAL CONTEXT 

1.2.1 Post-contact Indigenous Resources 

“Contact” is typically used as a chronological benchmark when discussing Indigenous archaeology in 
Canada and describes the contact between Indigenous and European cultures. The precise moment of 
contact is a constant matter of discussion. Contact in what is now the province of Ontario is broadly 
assigned to the 16th century (Loewen and Chapdelaine 2016). 

The post-contact Indigenous occupation of southern Ontario was heavily influenced by the dispersal of 
various Iroquoian-speaking communities by the New York State Iroquois and the subsequent arrival of 
Algonkian-speaking groups from northern Ontario at the end of the 17th century and beginning of the 18th 
century (Konrad 1981; Schmalz 1991). By 1690, Algonkian speakers from the north appear to have 
begun to repopulate Bruce County (Rogers 1978:761). This is the period in which the Mississaugas are 
known to have moved into southern Ontario and the lower Great Lakes watersheds (Konrad 1981). In 
southwestern Ontario, however, members of the Three Fires Confederacy (Chippewa, Ottawa, and 
Potawatomi) were immigrating from Ohio and Michigan in the late 1700s (Feest and Feest 1978:778-
779). Together with the Potawatomi, the Ojibwa and Ottawa constituted a political confederacy known as 
the Three Fires. At approximately 1790, the study area was occupied by populations of Ottawa, 
Chippewa, Potawatomi, and Wyandot (Feest and Feest 1978:777, 779). 

From the mid-16th century until the turn of the 17th century, the region of the study area was within the 
extended political territory of Iroquoian populations who were probably ancestral to those historically 
described as the Neutre Nations (by the French) or the Attiwandaron (by the Huron-Wendat); their 
autonym is not conclusively known (Birch 2015). Following the turn of the 17th century, the region of the 
study area seems to have been abandoned by permanent settlement and constituted a liminal territory 
between the historic Attiwandaron (Neutral) and the historic Fire Nation, an Algonquian group occupying 
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the western end of Lake Erie. It is argued, however, that at this time the Attiwandaron (Neutral) expanded 
extensively westward, displacing the Fire Nation and occupying the region of modern Chatham-Kent 
(Lennox and Fitzgerald 1990:418-419).  

It is debated whether the Fire Nation descended from the archaeologically described Western Basin 
Tradition (which is documented throughout the Thames River Valley from approximately 700 CE), or if 
they migrated into the western part of Lake Erie, displacing a previous Indigenous culture (Murphy and 
Ferris 1990:193-194). In 1649, the Seneca, with the Mohawk, led a campaign into southern Ontario and 
dispersed the Huron-Wendat, Tionontate (Petun), and Attiwandaron (Neutral) Nations and the Seneca 
established dominance over the region, using it as a hinterland for beaver hunting (Heidenreich 1978; 
Trigger 1978:345). By 1690, Ojibwa speaking people had begun moving south into the lower Great Lakes 
basin. The Indigenous economy since the turn of the 18th century had focused on fishing and the fur 
trade, supplemented by agriculture and hunting (Konrad 1981; Rogers 1978). Generally, the study area 
falls within the traditional territory of the Bkejwanong (Walpole Island) First Nation, the Aamjiwnaang 
(Sarnia) First Nation (Aamjiwnaang First Nation), the Wiiwkwedong and Aazhoodena (Kettle Point and 
Stony Point) First Nation (Lytwyn 2009) and the Deshkaan Ziibing Anishnaabeg (Chippewas of the 
Thames First Nation). 

The expansion of the fur trade led to increased interaction between European and Indigenous people, 
and ultimately intermarriage between European men and Indigenous women. During the 18th century the 
progeny of these marriages began to no longer identify with either their paternal or maternal cultures, but 
instead as Métis. The ethnogenesis of the Métis progressed with the establishment of distinct Métis 
communities along the major waterways in the Great Lakes of Ontario. Métis communities were primarily 
focused around the upper Great Lakes and along Georgian Bay, however, Métis people have historically 
lived throughout Ontario (Métis Nation of Ontario 2016; Stone and Chaput 1978:607-608). 

The nature of Indigenous settlement size, population distribution, and material culture shifted as 
European settlers encroached upon their territory. Despite this shift, “written accounts of material life and 
livelihood, the correlation of historically recorded villages to their archaeological manifestations, and the 
similarities of those sites to more ancient sites have revealed an antiquity to documented cultural 
expressions that confirms a deep historical continuity to…systems of ideology and thought” (Ferris 
2009:114). As a result, Indigenous peoples have left behind archaeologically significant resources 
throughout southern Ontario which show continuity with past peoples, even if they have not been 
recorded in Euro-Canadian documentation. 

Since contact with European explorers and immigrants, and, later, with the establishment of provincial 
and federal governments (the Crown), the lands within Ontario and the Geographic Township of Nissouri 
have been included in various treaties, land claims, and land cessations. Though not an exhaustive list, 
Morris (1943) provides a general outline of some of the treaties within the Province of Ontario from 1783 
to 1923. Based on Morris (1943), the study area is situated within Treaty Number 6. Treaty Number 6 was 
established on September 7th, 1796, between the Crown and the Chippewa Nation (Indigenous and 
Northern Affairs Canada 2016). Treaty Number 6 “...conveyed by the Principal Chiefs, Warriors and 
People of the Chippewa Nation of Indians to the Crown, of that tract of land situate lying and being on the 
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north side of the River Thames or River La Tranche and known by the Indian name Escunnisabe, on the 
7th of September, 1796…” (Morris 1943:26-27). While it is difficult to exactly delineate treaty boundaries 
today, Figure 2 provides an approximate outline of Treaty Number 6 (identified by the letter “I”). 

1.2.2 Euro-Canadian Resources 

In 1791, the Provinces of Upper Canada and Lower Canada were created from the former Province of 
Quebec by an act of British Parliament. At this time, Colonel John Graves Simcoe was appointed as the 
Lieutenant Governor of Upper Canada and was tasked with governing the new province, directing its 
settlement, and establishing a constitutional government modelled after that of Britain. In 1792, Simcoe 
divided Upper Canada into 19 counties consisting of previously settled lands, new lands opened for 
settlement, and lands not yet acquired by Crown. These new counties stretched from Essex in the west to 
Glengarry in the east. 

Initially, Nissouri Township was a part of Oxford County. Following municipal restructuring in 2001, the 
western portion of Nissouri Township, along with the Township of North Dorchester, were amalgamated 
to form the Municipality of Thames Centre as a part of reorganized Middlesex County. The population of 
Oxford County increased dramatically in the early 19th century and vast tracts of land north of Governor’s 
Road, present day Dundas Street, were opened to accommodate the influx of settlers. The survey of 
Nissouri was originally initiated in 1811 but was delayed by the outbreak of the War of 1812. Later, the 
Township of Nissouri was surveyed by Shubal Park, the Deputy Surveyor of Ontario, and annexed by 
Oxford County in 1821. The name of the Nissouri township is believed to be in reference to an Indigenous 
word meaning “running waters,” for the many watercourses that cross the township (Logan 1967:6). The 
surveyed township extended thirteen and a half miles north to south, from the Perth Line to the 
Governor's Road, and eleven and thirteen sixteenths miles west to east from London Township to Zorra.  

The first European settlers in Nissouri township were Clauson Burges, George Logan, John Dunsmore, 
John and Thomas Scatcherd, the Vining family, and the McGaffin family (Page & Co. 1878:12). By 1822, 
the population of Nissouri Township was large enough to warrant its own town meeting. In the years 
following, Charles Ingersoll, a prominent business owner in Oxford Township, built a grist and sawmill, 
expanding on his previously existing ashery and distillery (Dawe 1980:31-33). Ingersoll played an 
important role in the development of Nissouri Township, even offering to pay the first tax assessments for 
the township as a whole in return for a set quantity of ash from each taxpayer. Around this time a number 
of new roads were opened up from the Detroit path (known as the ‘Main Road’) joining up with Governor’s 
Road which formed the southern boundary of Nissouri Township. These new roads coincided with a 
number of new mill sites that were under development (Dawe 1980:31-33). 

The settlement of Nissouri Township was supplemented by an influx of British settlers throughout the 
second half of the 1820s. In addition, there were representatives of several minorities, such as the 
Pennsylvania Dutch, who had immigrated after the American Revolutionary War. By 1842, the population 
of the township had grown to 1,460 (Smith 1846:131). 
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In 1858, the Grand Trunk Railway (GTR) line was completed through the village of Thorndale, including a 
station and rail freight sheds. The coming of the GTR through the village of Thorndale significantly 
influenced its mid-to late 19th century development. The railway line opened up new markets for timber, 
farm products and other goods produced in the village and surrounding area (Abra 2019).  

The Illustrated Historical Atlas of Middlesex County (Page & Co. 1878) notes that Nissouri Township was 
densely occupied by 1878, with landowners listed for most lots (Figure 3). Table 2 provides a summary of 
the landowners associated with Lots 15 and 16, Concessions 1 and 2. 

Table 2: Applicable Landowner Information from the 1876 Map of Nissouri Township 

Lot Concession Landowner Comment 

15 (west of Thames) 1 William R. Harding A structure and orchard are depicted in the north 
central part of the lot, fronting County Road 28. 

15 (small parcel 
east of the Thames) 1 Robert Walker No structures depicted. 

15 (east of Thames) 2 Robert Walker 

A structure and orchard are depicted on the east 
bank of the Thames River, fronting County Road 28. 
A second orchard is depicted to the south, east of 
the Thames River. 

15 (small parcel 
west of Thames) 2 William R. Harding No structures depicted. 

16 east half 1 Patrick De Wan 
A structure and orchard are depicted in the 
southwest corner of the half lot, fronting County 
Road 28. 

16 (west of Thames) 2 Patrick De Wan No structures depicted. 

16 west half (east of 
Thames) 2 John Holland A structure and orchard are depicted on the east 

bank of the Thames Rivers, front County Road 28. 

Historical county atlases were produced primarily to identify factories, offices, residences and 
landholdings of subscribers, and were funded by subscription fees. Landowners who did not subscribe 
were not always listed on the maps (Caston 1997:100). As such, all structures were not necessarily 
depicted or placed accurately (Gentilcore and Head 1984). Further, review of historic mapping, including 
treaty maps, also has inherent accuracy difficulties due to potential error in geo-referencing. Geo-
referencing is conducted by assigning spatial coordinates to fixed locations and using these points to 
spatially reference the remainder of the map. Due to changes in “fixed” locations over time (e.g., road 
intersections), errors/difficulties of scale and the relative idealism of the historic cartography, historic maps 
may not translate accurately into real space points. This may provide obvious inconsistencies during the 
historic map review. Nonetheless, the majority of the region surrounding the study area has been subject 
to European-style agricultural practices for over 100 years, having been settled by Euro-Canadian 
farmers by the late 19th century. Much of the region today continues to be used for agricultural purposes. 
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1.3 ARCHAEOLOGICAL CONTEXT 

1.3.1 The Natural Environment 

The study area is situated within the Stratford Till Plain physiographic region of southern Ontario 
(Chapman and Putnam 1984:133). The Stratford Till Plain is described as: 

…broad clay plain of 1,370 square miles, extending from London in the south to Blyth and 
Listowel in the north with a projection toward Arthur and Grand Valley.  It is an area of 
ground moraine interrupted by several terminal moraines.  The moraines are more closely 
spaced in the southwestern portion of the region; consequently that part resembles the 
Mount Elgin Ridges…. Throughout this area the till is fairly uniform, being a brown 
calcareous silty clay whether on the ridges or the more level ground moraine.  It is a 
product of the Huron ice lobe.  Some of the silt and clay is calcareous rock flour, probably a 
good deal of it coming from previously deposited varved clays of the Lake Huron Basin.  

(Chapman and Putnam 1984:133) 

The study area is dominated by the Thames River valley, which lies within a former glacial spillway, and is 
surrounded by undrumlinized till plains. Soil on the terrace above the river valley to the west is classified 
as Bryanston loam (Hagerty and Kingston 1992:39-41). Although these soils contain some rock and 
boulders, they are considered good for agriculture. They are highly erodible due to their loamy nature 
(Hagerty and Kingston 1992:41). Soil on the terrace above the river valley to the east is classified as 
Brant silt loam (Hagerty and Kingston 1992:33-35). These soils are considered excellent for agriculture 
and among the most productive in the county. Like the Bryanston loam, Brant silt loam can be susceptible 
to erosion in sloped topography (Hagerty and Kingston 1992:35).  

Maize was the most important subsistence crop for pre-contact Indigenous agriculture. Soil variability can 
account for significant difference in bushel yield per acre for corn agriculture (Government of Ontario 
2016). The ideal soil texture and drainage for corn cultivation is well-drained silty. Both Bryanston loam 
and Brant silt loam would be suitable for Indigenous maize cultivation. 

Potable water is the single most important resource for any extended human occupation or settlement 
and since water sources in southwestern Ontario have remained relatively stable over time, proximity to 
drinkable water is regarded as a useful index for the evaluation of archaeological site potential. In fact, 
distance to water is one of the most commonly used variables for predictive modeling of archaeological 
site location in Ontario. 

The closest potable water source is the north branch of the Thames River, which bisects the study area. 
Use of the Thames River has evolved over time from being a transportation route used by early 
Indigenous inhabitants and Euro-Canadian explorers and settlers, to an industrial power source to 
support the early mills of the area, and finally to a water course used for recreational purposes throughout 
the 20th and 21st centuries. The Thames River drains an area of approximately 5,700 square kilometres 
and is approximately 200 kilometres in length. The Thames River is designated as a Canadian Heritage 
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River on the merit of its over 11,000 years of Indigenous occupation and its importance in Canada’s post-
contact history (Canadian Heritage Rivers System 2017). 

1.3.2 Pre-contact Indigenous Resources 

This portion of southwestern Ontario has been occupied by Indigenous peoples since the retreat of the 
Wisconsin glacier approximately 11,000 years ago. Much of what is understood about the lifeways of 
these Indigenous peoples is derived from archaeological evidence and ethnographic analogy. In Ontario, 
Indigenous culture prior to the period of contact with European peoples has been distinguished into 
cultural periods based on observed changes in material culture. These cultural periods are largely based 
on observed changes in formal lithic tools, and separated into the Early Paleo-Indian, Late Paleo-Indian, 
Early Archaic, Middle Archaic, and Late Archaic periods. Following the advent of ceramic technology in 
the Indigenous archaeological record, cultural periods are separated into the Early Woodland, Middle 
Woodland, and Late Woodland periods, based primarily on observed changes in formal ceramic 
decoration. It should be noted that these cultural periods do not necessarily represent specific cultural 
identities but are a useful paradigm for understanding changes in Indigenous culture through time. Table 
3 provides a general outline of the cultural chronology of the study area, summarized from Ellis and Ferris 
(1990). The provided time periods are based on the “Common Era” calendar notation system: Before 
Common Era (BCE) and Common Era (CE). 

Table 3: Generalized Cultural Chronology of the Study Area 

Period Characteristics Time Comments 
Early Paleo-Indian Fluted Projectiles 9000 – 8400 BCE spruce parkland/caribou hunters 

Late Paleo-Indian Hi-Lo Projectiles 8400 – 8000 BCE smaller but more numerous sites 

Early Archaic Kirk and Bifurcate Base 
Points 8000 – 6000 BCE slow population growth 

Middle Archaic Brewerton-like Points 6000 – 2500 BCE environment similar to present 

Late Archaic 

Narrow Point 2000 – 1800 BCE increasing site size 

Broad Point 1800 – 1500 BCE large chipped lithic tools 

Small Point 1500 – 1100 BCE introduction of bow hunting 

Terminal Archaic Hind Points 1100 – 950 BCE emergence of true cemeteries 

Early Woodland Meadowood Points 950 – 400 BCE introduction of pottery 

Middle Woodland 
Dentate/Pseudo-Scallop 
Pottery 400 BCE – CE 500 increased sedentism 

Princess Point CE 550 – 900 seasonal hunting and gathering 

Late Woodland 

Early Ontario Iroquoian CE 900 – 1300 incipient agriculture 

Middle Ontario Iroquoian CE 1300 – 1400 agricultural villages 

Late Ontario Iroquoian CE 1400 – 1650 earth worked villages, warfare 

Contact Indigenous Various Algonkian and 
Iroquoian Groups 1600 – 1875 CE early written records and treaties 

Historic French/Euro-Canadian 1749 CE – present European settlement 
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Local environmental conditions during the Paleo-Indian period were significantly different from what they 
are today. Ontario’s first peoples would have crossed the landscape in small groups in search of food, 
particularly migratory game species. In this area, caribou may have been a Paleo-Indian diet staple, 
supplemented by wild plants, small game, birds, and fish. Given the low density of populations on the 
landscape at this time and their mobile nature, Paleo-Indian sites are small and ephemeral. They are 
sometimes identified by the presence of fluted points. Sites are frequently located adjacent to the 
shorelines of large glacial lakes. Between 9000 and 8000 BCE, Indigenous populations were sustained 
by hunting, fishing and foraging and lived a relatively mobile existence across an extensive geographic 
territory. Despite these wide territories, social ties were maintained between groups. One method to 
maintain social ties between distant groups was through gift exchange, evident through exotic lithic 
material documented on many sites (Ellis 2013:35-40). 

Archaeological records indicate subsistence changes around 8000 BCE at the start of the Archaic Period 
in southwestern Ontario. Since the large mammal species that formed the basis of the Paleo-Indian diet 
became extinct or moved north with the warming of the climate, Archaic populations had a more varied 
diet, exploiting a range of plants and bird, mammal, and fish species. Reliance on specific food resources 
like fish, deer, and several nut species became more noticeable through the Archaic Period and the 
presence of warmer, more hospitable environs led to expansion of group and family sizes. In the 
archaeological record, this is evident in the presence of larger sites.  

By approximately 8000 BCE, evidence exists and becomes more common for the production of ground-
stone tools such as axes, chisels and adzes. These tools themselves are believed to be indicative 
specifically of woodworking. This evidence can be extended to indicate an increase in craft production 
and arguably craft specialization. This latter statement is also supported by evidence, dating to 
approximately 7000 BCE of ornately carved stone objects which would be laborious to produce and have 
explicit aesthetic qualities (Ellis 2013:41). This is indirectly indicative of changes in social organization 
which permitted individuals to devote time and effort to craft specialization. Since 8000 BCE, the Great 
Lakes basin experienced a low-water phase, with shorelines significantly below modern lake levels 
(Stewart 2013: Figure1.1.C). It is presumed that the majority of human settlements would have been 
focused along these former shorelines. At approximately 6500 BCE the climate had warmed considerably 
since the recession of the glaciers and the environment had grown more similar to the present day. By 
approximately 4500 BCE, evidence exists from southern Ontario for the utilization of native copper 
(naturally occurring pure copper metal) (Ellis 2013:42). The known origin of this material along the north 
shore of Lake Superior indicates the existence of extensive exchange networks across the Great Lakes 
basin. 

The coniferous forests of earlier times were replaced by stands of mixed coniferous and deciduous trees 
by about 4000 BCE. The transition to more productive environmental circumstances led to a rise in 
population density. As a result, Archaic sites become more abundant over time. Artifacts typical of these 
occupations include a variety of stemmed and notched projectile points; chipped stone scrapers; ground 
stone tools (e.g., celts, adzes) and ornaments (e.g., bannerstones, gorgets); bifaces or tool blanks; 
animal bone; and chert waste flakes, a byproduct of the tool making process (Ellis et al. 1990).  
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At approximately 3500 BCE, the isostatic rebound of the North American plate following the melt of the 
Laurentide glacier had reached a point which significantly affected the watershed of the Great Lakes 
basin. Prior to this, the Upper Great Lakes had drained down the Ottawa Valley via the French-Mattawa 
river valleys. Following this shift in the watershed, the drainage course of the Great Lakes basin had 
changed to its present course. This also prompted a significant increase in water-level to approximately 
modern levels (with a brief high-water period); this change in water levels is believed to have occurred 
catastrophically (Stewart 2013:28-30). This change in geography coincides with the earliest evidence for 
cemeteries (Ellis 2013:46). By 2500 BCE, the earliest evidence exists for the construction of fishing weirs 
(Ellis et al. 1990: Figure 4.1). Construction of these weirs would have required a large amount of 
communal labour and are indicative of the continued development of social organization and communal 
identity. The large-scale procurement of food at a single location also has significant implications for 
permanence of settlement within the landscape. This period is also marked by further population increase 
and by 1500 BCE evidence exists for substantial permanent structures (Ellis 2013:45-46). 

By approximately 950 BCE, the earliest evidence exists for populations using ceramics. Populations are 
understood to have continued to seasonally exploit natural resources. This advent of ceramic technology 
correlated, however, with the intensive exploitation of seed foods such as goosefoot and knotweed as 
well as mast such as nuts (Williamson 2013:48). The use of ceramics implies changes in the social 
organization of food storage as well as in the cooking of food and changes in diet. Fish also continued to 
be an important facet of the economy at this time. Evidence continues to exist for the expansion of social 
organization (including hierarchy), group identity, ceremonialism (particularly in burial), interregional 
exchange throughout the Great Lakes basin and beyond, and craft production (Williamson 2013:48-54). 

By approximately 550 CE, evidence emerges for the introduction of maize into southern Ontario. This 
crop would have initially only supplemented Indigenous peoples’ diet and economy (Birch and Williamson 
2013:13-14). Maize-based agriculture gradually became more important to societies and by 
approximately 900 CE permanent communities emerge which are primarily focused on agriculture and 
the storage of crops, with satellite locations oriented toward the procurement of other resources via 
hunting, fishing and foraging. By approximately 1250 CE, evidence exists for the common cultivation of 
historic Indigenous cultigens, including maize, beans, squash, sunflower and tobacco. The cultural 
affiliation of populations within the region of the study area at this time period is debated, whether they 
may have spoken a form of Iroquoian language or Algonquian (Murphy and Ferris 1990). The extent 
archaeological record demonstrates many cultural traits similar to historic Indigenous nations (Williamson 
2013:55).  

1.3.3 Registered Archaeological Sites and Known Surveys 

In Canada, archaeological sites are registered within the Borden system, a national grid system designed 
by Charles Borden in 1952 (Borden 1952). The grid covers the entire surface area of Canada and is 
divided into major units containing an area that is two degrees in latitude by four degrees in longitude. 
Major units are designated by upper case letters. Each major unit is subdivided into 288 basic unit areas, 
each containing an area of 10 minutes in latitude by 10 minutes in longitude. The width of basic units 
reduces as one moves north due to the curvature of the earth. In southern Ontario, each basic unit 
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measures approximately 13.5 kilometres east-west by 18.5 kilometres north-south. In northern Ontario, 
adjacent to Hudson Bay, each basic unit measures approximately 10.2 kilometres east-west by 18.5 
kilometres north-south. Basic units are designated by lower case letters. Individual sites are assigned a 
unique, sequential number as they are registered. These sequential numbers are issued by the MHSTCI 
who maintain the Ontario Archaeological Sites Database. The study area under review is located within 
Borden Blocks AgHh and AgHg. 

Information concerning specific site locations is protected by provincial policy and is not fully subject to 
the Freedom of Information and Protection of Privacy Act (Government of Ontario 1990c). The release of 
such information in the past has led to looting or various forms of illegally conducted site destruction. 
Confidentiality extends to media capable of conveying location, including maps, drawings, or textual 
descriptions of a site location. The MHSTCI will provide information concerning site location to the party 
or an agent of the party holding title to a property, or to a licensed archaeologist with relevant cultural 
resource management interests. 

An examination of the Ontario Archaeological Sites Database has shown that there are 12 registered 
archaeological sites located within a one-kilometre radius of the study area (Government Ontario 2019a). 
Table 4 summarizes the registered archaeological sites within one-kilometre of the study area. None of 
the registered archaeological sites are located within 50 metres of the study area. 

Table 4: Registered Archaeological Sites within One-Kilometre of the Study Area 

Borden # Site Name Site Type Cultural Affiliation 
AgHh-196 Not applicable (n/a) Indigenous findspot Early Archaic 

AgHh-197 n/a Indigenous findspot Late Archaic 

AgHh-198 n/a Indigenous findspot Middle Archaic 

AgHh-199 n/a Euro-Canadian homestead 19th century Euro-Canadian 

AgHh-248 n/a Indigenous findspot Late Woodland 

AgHh-249 n/a Indigenous findspot Middle Woodland 

AgHh-250 n/a Indigenous findspot Middle Woodland 

AgHh-251 n/a Indigenous findspot Early Woodland 

AgHh-252 n/a Indigenous findspot Middle Archaic 

AgHh-253 n/a Indigenous findspot Late Archaic 

AgHh-254 Findspot 11, Location 12 Indigenous findspot Indeterminate Indigenous  

AgHh-255 n/a Indigenous findspot Late Archaic 
 

A query of the Ontario Public Register of Archaeological Reports was completed to identify any previous 
archeological assessment completed within, or adjacent to, the study area. Based on the query, no 
previous archaeological assessments have been completed within the study area or within 50 metres of 
the current study area (Government of Ontario 2019b). 
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1.3.4 Existing Conditions 

The study area for the Stage 1 assessment of the Project comprises approximately 23.7 hectares of 
municipal road ROW and adjacent lands within Lots 15 and 16, Concessions 1 and 2, Geographic 
Township of Nissouri, former Oxford County, now Municipality of Thames Centre, Middlesex County, 
Ontario. The study area involves a stretch of Thorndale Road that crosses the Thames River west of the 
town of Thorndale, extending approximately 400 metres on either side of the river. The Stage 1 
archaeological study area also includes the lands approximately 150 metres on either side of the road. 
Generally, the study area is a mix of woodlot and scrubland, fallow agricultural field, manicured lawns, 
steeply sloped areas, and previously disturbed lands including existing municipal road ROWs, gravel and 
paved laneways, and buildings. The north branch of the Thames River crosses the study area.  
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2.0 FIELD METHODS 

Initial background research compiled the available information concerning potential and registered 
archaeological resources within the study area. A property inspection was conducted under 
archaeological consulting license P256 issued to Parker Dickson, MA, of Stantec by the MHSTCI. The 
property inspection was completed on July 10, 2019 and September 15, 2020, under Project Information 
Form (PIF) number P256-0577-2019 in accordance with Section 1.2 of the MHSTCI’s 2011 Standards 
and Guidelines for Consultant Archaeologists (Government of Ontario 2011). The property inspection 
involved spot checking of the study area to identify the presence or absence of any features of 
archaeological potential. Table 5 provides a summary of the weather conditions during the property 
inspection. Overall, the lighting, weather, and field conditions were not detrimental to the identification of 
features of archaeological potential. 

Table 5: Weather Conditions during Property Inspection 

Date Field Director Activity Weather Conditions 
July 10, 2019 Ruth Dickau (R1171) Photo documentation Sunny and warm 

September 15, 2020 Parker Dickson (P256) Photo documentation Sunny and warm 

The final construction easement/footprint for the Project will be determined at a later date. Thus, the 
overall study area for the Stage 1 archaeological assessment is large and serves to capture a broad and 
generalized geographic area associated with the Project. However, since the proposed construction will 
be focused on the Thorndale Bridge and municipal road ROW, the property inspection was largely limited 
to the road ROW, and the lands immediately adjacent to it, to identify the presence or absence of any 
features of archaeological potential. Further, permission for Stantec staff to enter private lands associated 
with the study area could not be obtained to facilitate a full property inspection. As a result, the property 
inspection was limited to municipal road ROWs and public property. 

The photography from the property inspection is presented in Section 7.1 and confirms that the 
requirements for a Stage 1 property inspection were met, as per Section 1.2 and Section 7.7.2 
Standard 1 of the MHSTCI’S 2011 Standards and Guidelines for Consultant Archaeologists (Government 
of Ontario 2011). Figure 4 provides an illustration of the study area depicted photo locations.  

Photo 1 illustrates a fallow agricultural field within the study area which retains archaeological potential. 
Photos 2 to 5 illustrate typical woodlot and scrubland within the study area which retain archaeological 
potential. Photos 6 and 7 illustrate manicured lawns within the study area which retain archaeological 
potential.  

Numerous modern disturbances were noted throughout the study area, including municipal road ROWs 
along with adjacent ditches and steep foreslopes (Photos 8 to 12), and gravel and paved laneways 
(Photos 13 and 14). Disturbance associated with the construction of the existing Thorndale Bridge, 
specifically beneath the bridge itself at the river’s edge, is illustrated in Photos 17 and 18. Other modern 
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disturbances are noted throughout the study area, including residences and commercial buildings, but 
were not photo documented as part of the property inspection due to land access restrictions.  

Lastly, the north branch of the Thames River crosses the study area (Photos 15 and 16) and is low and 
permanently wet. While the river is low and permanently wet, the area retains potential for marine 
archaeological resources. 
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3.0 ANALYSIS AND CONCLUSIONS 

Archaeological potential is established by determining the likelihood that archaeological resources may 
be present on a subject property. Stantec applied archaeological potential criteria commonly used by the 
MHSTCI (Government of Ontario 2011) to determine areas of archaeological potential within the region 
under study. These variables include proximity to previously identified archaeological sites, distance to 
various types of water sources, soil texture and drainage, glacial geomorphology, elevated topography, 
and the general topographic variability of the area. However, it is worth noting that extensive land 
disturbance can eradicate archaeological potential (Government of Ontario 2011). 

Potable water is the single most important resource for any extended human occupation or settlement 
and since water sources in Ontario have remained relatively stable over time, proximity to drinkable water 
is regarded as a useful index for the evaluation of archaeological site potential. In fact, distance to water 
is one of the most commonly used variables for predictive modeling of archaeological site locations. 
Distance to modern or ancient water sources is generally accepted as the most important determinant of 
past human settlement patterns and, considered alone, may result in a determination of archaeological 
potential. However, any combination of two or more other criteria, such as well-drained soils or 
topographic variability, may also indicate archaeological potential.  

As discussed above, distance to water is an essential factor in archaeological potential modeling. When 
evaluating distance to water it is important to distinguish between water and shoreline, as well as natural 
and artificial water sources, as these features affect site location and type to varying degrees. The 
MHSTCI categorizes water sources in the following manner: 

• Primary water sources: lakes, rivers, streams, creeks;  
• Secondary water sources: intermittent streams and creeks, springs, marshes and swamps; 
• Past water sources: glacial lake shorelines, relic river or stream channels, cobble beaches, shorelines 

of drained lakes or marshes; and 
• Accessible or inaccessible shorelines: high bluffs, swamp or marshy lake edges, sandbars stretching 

into marsh.  

A major primary water source, the north branch of the Thames River, crosses the study area. The 
Thames River was a significant transportation route in the past and the focus of both Indigenous and 
Euro-Canadian settlement and activity. The entire length of the Thames River was designated as 
Canadian Heritage River in 2000, by the governments of Ontario and Canada under the Canadian 
Heritage Rivers System (Canadian Heritage Rivers System 2017). Additional ancient and/or relic 
tributaries of water sources may have existed but are not identifiable today and are not indicated on 
historic mapping.  

Further examination of the study area’s natural environment identified soil conditions suitable for 
Indigenous and Euro-Canadian agriculture. Both Bryanston loam and Brant silt loam are well drained and 
could support Indigenous maize cultivation. The study area also contains areas of elevated topography. 
Storck (1982) notes that archaeological sites, particularly Paleo-Indian sites, tend to be situated in areas 
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of elevated topography as these areas would possess better drainage and would provide a broad view of 
the surrounding terrain for game watching. 

An examination of the Ontario Archaeological Sites Database identified 11 Indigenous archaeological 
findspots within one kilometre of the study area, dating from the Early Archaic (8000 – 6000 BCE) to the 
Late Woodland (CE 1400 – 1650), demonstrating that the Thames River valley was an important focus of 
Indigenous activity for thousands of years. 

For Euro-Canadian sites, archaeological potential can be extended to areas of early Euro-Canadian 
settlement, including places of military or pioneer settlements; early transportation routes; and properties 
listed on the municipal register or designated under the Ontario Heritage Act (Government of Ontario 
1990b) or property that local histories or informants have identified with possible historical events, 
activities, or occupations. There are no protected heritage properties within or adjacent to the study area 
for the Project, although two mid-to-late 19th century residences are located east of the Thorndale bridge, 
fronting Thorndale Road. Both residences are depicted on the 1878 map of the Township of West 
Nissouri in the Illustrated Historical Atlas of Middlesex County (Page & Co. 1878). Full details pertaining 
to potential heritage properties and the anticipated impacts of the Project are provided in the Cultural 
Heritage Evaluation Report (CHER) for the Project (Stantec n.d.).  

Historical mapping demonstrates that the study area follows early interior roads and concessions with 
structures illustrated as fronting these roads, particularly Thorndale Road. Much of the established road 
and rail networks, as well as structures and the associated agricultural settlements from the 19th century 
are still visible today.  

Background and archival research have determined that the study area for the Project retains potential for 
the identification of Indigenous and Euro-Canadian archaeological resources. However, the Stage 1 
property inspection has determined that portions of the study area, particularly along municipal road 
ROWs and beneath the existing Thorndale Bridge, have been subject to extensive land disturbance 
which has removed archaeological potential. Further, the Thames River itself represents a low and 
permanently wet area and is considered to retain low to no archaeological potential for land-based 
archaeological resources. However, the Thames River retains potential for the identification of marine 
archaeological resources.  

The majority of the study area comprises woodlot and scrubland, fallow agricultural field, and manicured 
lawn. These areas are determined to retain archaeological potential. Photography from the property 
inspection also suggests that the study area retains areas of steep slope or other extensive disturbances. 
However, such areas were not specifically examined as part of the property inspection due to land access 
restrictions. As such, these areas have been included as part of the determination that the majority of the 
study area exhibits potential for the identification and recovery of archaeological resources. 

In summary, the Stage 1 archaeological assessment of the Project, involving background research and a 
property inspection, determined that much of the study area retains potential for the identification and 
documentation of archaeological resources. 
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4.0 RECOMMENDATIONS 

The Stage 1 archaeological assessment of the study area for the Project, involving background research 
and a property inspection, determined that much of the study area retains potential for the identification 
and documentation of archaeological resources. In accordance with Section 1.3.1 and Section 7.7.4 of 
the MHSTCI’S 2011 Standards and Guidelines for Consultant Archaeologists (Government of Ontario 
2011), Stage 2 archaeological assessment is required for any portion of the Project’s anticipated 
construction which impacts an area of archaeological potential (Figure 4).  

The objective of the Stage 2 archaeological assessment will be to document archaeological resources 
within the portions of the study area still retaining archaeological potential and to determine whether these 
archaeological resources require further assessment. The Stage 2 archaeological assessment will include 
the systematic walking of open ploughed fields at five metre intervals as outlined in Section 2.1.1 of the 
MHSTCI’S 2011 Standards and Guidelines for Consultant Archaeologists (Government of Ontario 2011). 
The MHSTCI standards further require that all agricultural land, both active and inactive, be recently 
ploughed and sufficiently weathered to improve the visibility of archaeological resources. Ploughing must 
be deep enough to provide total topsoil exposure, but not deeper than previous ploughing, and must 
provide at least 80% ground surface visibility.  

Moreover, for areas inaccessible for ploughing, the Stage 2 archaeological assessment will include a test 
pit survey at five metre intervals as outlined in Section 2.1.2 of the MHSTCI’S 2011 Standards and 
Guidelines for Consultant Archaeologists (Government of Ontario 2011). The MHSTCI standards require 
that each test pit be approximately 30 centimetres in diameter, excavated to at least five centimetres into 
subsoil, and have all soil screened through six millimetre hardware cloth to facilitate the recovery of any 
cultural material that may be present. Prior to backfilling, each test pit will be examined for stratigraphy, 
cultural features, or evidence of fill. 

If the archaeological field team determines any lands to be low and permanently wet, steeply sloped, or 
disturbed during the course of the Stage 2 field work, those areas will not require survey, but will be 
photographically documented in accordance with Section 2.1 of the MHSTCI’S 2011 Standards and 
Guidelines for Consultant Archaeologists (Government of Ontario 2011). 

In addition to the above, the portion of the study area containing the Thames River retains potential for 
the identification of marine archaeological resources (Figure 4). It is anticipated that impacts to the 
Thames River will occur and will be finalized as part of the Project’s detailed design phase. Thus, it is 
further recommended that potential for marine archaeological resources be evaluated using the 
MHSTCI’s Criteria for Evaluating Marine Archaeological Potential Checklist. A copy of the checklist 
is provided in Appendix A. 

The Stage 1 archaeological assessment also determined that there are portions of the study area which 
retain low to no archaeological potential due to extensive disturbance. These portions of the study area 
retain low to no potential for the identification or recovery of archaeological resources. In accordance with 
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Section 1.3.2 and Section 7.7.4 of the MHSTCI’S 2011 Standards and Guidelines for Consultant 
Archaeologists (Government of Ontario 2011), Stage 2 archaeological assessment is not required for 
any portion of the Project’s anticipated construction which impacts an area of low to no 
archaeological potential (Figure 4). 

The MHSTCI is asked to review the results presented and to accept this report into the Ontario Public 
Register of Archaeological Reports. 
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5.0 ADVICE ON COMPLIANCE WITH LEGISLATION 

This report is submitted to the Minister of Tourism, Culture and Sport as a condition of licensing in 
accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18 (Government of Ontario 1990b). 
The report is reviewed to ensure that it complies with the standards and guidelines that are issued by the 
Minister, and that the archaeological fieldwork and report recommendations ensure the conservation, 
protection and preservation of the cultural heritage of Ontario. When all matters relating to archaeological 
sites within the project area of a development proposal have been addressed to the satisfaction of the 
Ministry of Tourism, Culture and Sport, a letter will be issued by the ministry stating that there are no 
further concerns with regard to alterations to archaeological sites by the proposed development. 

It is an offence under Sections 48 and 69 of the Ontario Heritage Act (Government of Ontario 1990b) for 
any party other than a licensed archaeologist to make any alteration to a known archaeological site or to 
remove any artifact or other physical evidence of past human use or activity from the site, until such time 
as a licensed archaeologist has completed fieldwork on the site, submitted a report to the Minister stating 
that the site has no further cultural heritage value or interest, and the report has been filed in the Ontario 
Public Register of Archaeological Reports referred to in Section 65.1 of the Ontario Heritage Act 
(Government of Ontario 1990b). 

Should previously undocumented archaeological resources be discovered, they may be a new 
archaeological site and therefore subject to Section 48(1) of the Ontario Heritage Act. The proponent or 
person discovering the archaeological resources must cease alteration of the site immediately and 
engage a licensed consultant archaeologist to carry out archaeological fieldwork, in compliance with 
Section 48(1) of the Ontario Heritage Act (Government of Ontario 1990b). 

The Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, c.33 (Government of Ontario 2002) 
requires that any person discovering human remains must notify the police or coroner and the Registrar 
of Cemeteries at the Ministry of Government and Consumer Services. 

Archaeological sites recommended for further archaeological fieldwork or protection remain subject to 
Section 48 (1) of the Ontario Heritage Act (Government of Ontario 1990b) and may not be altered, or 
have artifacts removed from them, except by a person holding an archaeological license. 
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7.0 IMAGES 

7.1 PHOTOGRAPHS 

Photo 1: General view of agricultural field, 
facing southeast 

 
 
 

Photo 2: General view of scrubland, facing 
northwest 

 

Photo 3: General view of woodlot, facing 
northwest 

 

Photo 4: General view of scrubland, facing 
northeast 
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Photo 5: General view of woodlot, facing 
southeast 

 
 
 

Photo 6: General view of manicured lawn, 
facing northeast 

 

Photo 7: General view of manicured lawn, 
facing northwest 

 

Photo 8: General view of disturbed road 
ROW, facing northeast 
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Photo 9: General view of disturbed road 
ROW, facing southwest 

 
 
 

Photo 10: General view of disturbed road 
ROW, facing northwest 

 

Photo 11: General view of disturbed road 
ROW, facing southwest 

 

Photo 12: General view of disturbed road 
ROW, facing southwest 
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Photo 13: General view of disturbed road 
ROW, facing south 
 

 
 
 

Photo 14: General view of manicured lawn 
and existing residence, 
facing east 

 

Photo 15: General view of the Thames 
River, facing northwest 

 

Photo 16: General view of the Thames 
River, facing south 
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Photo 17: Existing disturbance beneath 
Thorndale Bridge, facing 
southwest 

 

Photo 18: Existing disturbance beneath 
Thorndale Bridge, facing 
southeast 
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8.0 MAPS 

General maps of the study area will follow on succeeding pages. 
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9.0 CLOSURE 

This report documents work that was performed in accordance with generally accepted professional 
standards at the time and location in which the services were provided. No other representations, 
warranties or guarantees are made concerning the accuracy or completeness of the data or conclusions 
contained within this report, including no assurance that this work has uncovered all potential 
archaeological resources associated with the identified property. 

All information received from the client or third parties in the preparation of this report has been assumed 
by Stantec to be correct. Stantec assumes no responsibility for any deficiency or inaccuracy in 
information received from others.  

Conclusions made within this report consist of Stantec’s professional opinion as of the time of the writing 
of this report and are based solely on the scope of work described in the report, the limited data available 
and the results of the work. The conclusions are based on the conditions encountered by Stantec at the 
time the work was performed. Due to the nature of archaeological assessment, which consists of 
systematic sampling, Stantec does not warrant against undiscovered environmental liabilities nor that the 
sampling results are indicative of the condition of the entire property. 

This report has been prepared for the exclusive use of the client identified herein and any use by any third 
party is prohibited. Stantec assumes no responsibility for losses, damages, liabilities, or claims, 
howsoever arising, from third party use of this report. We trust this report meets your current 
requirements. Please do not hesitate to contact us should you require further information or have 
additional questions about any facet of this report. 
 

 

Quality Review    
                                                          (signature) 

Parker Dickson, Associate, Senior Archaeologist  

 

 

Independent Review     
                                                         (signature) 

Colin Varley, Senior Associate, Senior Archaeologist 
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Appendix A MHSTCI’S MARINE ARCHAEOLOGICAL 
POTENTIAL CHECKLIST 

A copy of the MHSTCI’s (formerly, Ministry of Tourism, Culture and Sport) Criteria for Evaluating Marine 
Archaeological Potential Checklist is provided on the following pages.  
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Executive Summary 

Middlesex County retained Stantec Consulting Ltd. (Stantec) to undertake a Municipal 
Class Environmental Assessment (Class EA) Study for improvements to the Thorndale 
Bridge on County Road 28 (Thorndale Road), within the Municipality of Thames Centre, 
in Middlesex County. The study is being undertaken in accordance with the 
requirements for Schedule ‘C’ projects within the Class EA document, under the Ontario 
Environmental Assessment Act. The Class EA will include an analysis of existing and 
future travel needs, and development and evaluation or alternative solutions and 
alternative designs for the Thorndale Bridge.  

As part of this study, a Cultural Heritage Evaluation Report (CHER) was completed for 
structures within the Study Area that are 40 years old or older. A CHER is completed 
where a potential built heritage resource or cultural heritage landscape requires 
evaluation to determine its cultural heritage value or interest. Where cultural heritage 
value or interest is identified, the CHER includes a description of heritage attributes and 
a Statement of Cultural Heritage Value. The CHER represents the foundation upon 
which future work is based, including a heritage impact assessment or a Strategic 
Conservation Plan. This CHER includes the evaluation of Thorndale Bridge. 

Thorndale Bridge is located in the Municipality of Thames Centre, within Middlesex 
County. The bridge forms part of Thorndale Road spanning the North Thames River. 
The bridge was constructed in 1953, as part of mid-20th century flood control measures 
on the Thames River system. The bridge is a four-span cast-in-place concrete two-cell 
box girder bridge.  It carries two lanes of traffic on Thorndale Road over the North 
Thames River.  

Thorndale Bridge met criteria (1.i) of Ontario Regulation (O. Reg.) 9/06 and scored 40 
points per the Ontario Heritage Bridge Guidelines. The conclusion that the bridge has 
CHVI is supported by the evaluation carried out against O. Reg. 9/06, which is the only 
criteria required for establishing CHVI in the Municipal Class Environmental Assessment 
document. Accordingly, Thorndale Bridge was found to have CHVI as it met one criteria 
(1.i) under O. Reg. 9/06, for its design/physical value as a representative example of a 
mid-20th century box girder bridge, a type that is becoming increasingly rare in the 
province.  

The Class EA determined the preferred alternative for Thorndale Bridge is to replace 
the existing bridge with a new bridge on the existing alignment with traffic being 
rerouted around bridge construction on detour. The retention of the current bridge is not 
feasible as the County of Middlesex has identified that the Thorndale Bridge will reach 
the end of its lifespan in the next 10 years and has capacity concerns related to 
pedestrian and cyclist traffic. As per Step 3 of the Class EA process, an impact 
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assessment was completed to assess the impacts of the proposed change/impact and 
identify mitigation measures. 

The impact assessment determined that there are direct impacts anticipated to the 
Thorndale Bridge through its removal. Based on the presence of cultural heritage 
resources which have the potential to be affected by the proposed undertaking, 
mitigation measures in the form of documentation are recommended.  

Documentation should be undertaken during the detailed design work program prior to 
any change in site conditions and include:  

• Documentation in the form of detailed photography should be completed under the 
direction of a heritage professional in good standing with the Canadian Association 
of Heritage Professionals  

• The results of the documentation activities should be made available at local 
libraries for public use 

To assist in the retention of historic information, copies of this report should be 
deposited with local libraries and municipalities. It is recommended that this report be 
deposited at the Middlesex County Library Thorndale Branch and provided to the 
Municipality of Thames Centre Municipal Heritage Committee. 

The Executive Summary highlights key points from the report only; for complete 
information and findings the reader should examine the complete report. 
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1.0 Introduction 

1.1 Study Purpose 

Middlesex County retained Stantec Consulting Ltd. (Stantec) to undertake a Municipal 
Class Environmental Assessment (Class EA) Study for improvements to the Thorndale 
Bridge on County Road 28 (Thorndale Road), within the Municipality of Thames Centre, 
in Middlesex County. The study is being undertaken in accordance with the 
requirements for Schedule ‘C’ projects within the Class EA document, under the Ontario 
Environmental Assessment Act. The Class EA will include an analysis of existing and 
future travel needs, and development and evaluation of alternative solutions and 
alternative designs for the Thorndale Bridge.  

As part of the Class EA, a Cultural Heritage Evaluation Report (CHER) has been 
completed for structures within the Study Area that are 40 years old or older. This 
includes the subject of this CHER, Thorndale Bridge (Figure 1 and Figure 2). A CHER is 
completed where a potential built heritage resource or cultural heritage landscape 
requires evaluation to determine its cultural heritage value or interest (CHVI). Where 
CHVI is identified, the CHER includes a description of heritage attributes and a 
Statement of Cultural Heritage Value. The CHER also represents the foundation upon 
which recommendations for a Heritage Impact Assessment (HIA) are made, if 
necessary. 

To meet these objectives, the CHER will: 

• Review the historical context of the area surrounding the Study Area  

• Summarize the results of the field investigation and provide photographic 
documentation of current conditions 

• Describe the Study Area based on an understanding of the historical and current 
conditions 

• Evaluate the CHVI of the bridges and surrounding landscape per Ministry of 
Heritage, Sport, Tourism, Culture Industries (MHSTCI) requirements and relevant 
heritage frameworks 

• Include a statement of cultural heritage value and description of heritage attributes 
where CHVI is identified 

• Identify potential impacts that may be anticipated on future projects 
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• Provide recommendations on mitigation measures or HIA reporting processes  

Thorndale Bridge spans the Thames River as part of Thorndale Road and is situated 
30 metres (m) west of Rebecca Road, and 210 m east of Valley View Road, in the 
Municipality of Thames Centre, within Middlesex County (Figure 1). The bridge was 
constructed in 1953 and is a four span concrete box girder bridge. The Study Area 
boundary for the bridge was defined by the bridge structure itself, and includes the 
embankments approaching the bridge structure (Figure 2).  
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Figure 1: Project Location 
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Figure 2:  Study Area 
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2.0 Environmental Assessment Framework 

2.1 Requirements 

The requirement to consider cultural heritage in Class EAs is discussed in the Municipal 
Class Environmental Assessment (MCEA) document (Municipal Engineers Association 
2015) and the revised 2020 Provincial Policy Statement (PPS) (Government of Ontario 
2020). The MCEA document considers the cultural environment, including built heritage 
resources and cultural heritage landscapes, as well as archaeological resources, as one 
in a series of environmental factors to be considered when undertaking a Class EA, 
particularly when describing existing and future conditions, development alternatives, 
and determination of the preferred alternative. 

The MCEA document further suggests that cultural heritage resources that retain 
heritage attributes should be identified early in the EA process and that these resources 
should be avoided where possible. Where avoidance is not possible, potential impacts 
to these attributes should be identified and minimized. Adverse impacts should be 
mitigated in keeping with provincial and municipal guidelines, as available.  

2.2 Municipal Class Environmental Assessment Process 

In 2000, the Minister of the Environment and Climate Change approved the MCEA 
process proposed by the Municipal Engineers Association (MEA). The MEA is an 
association of public sector Professional Engineers in the province. This included a 
provision to complete a heritage assessment for any bridge over the age of 40 years. 
Since this time, a series of amendments and clarifications have been made to the 
MCEA process. One of these clarifications was released in 2003 by the MEA regarding 
the inclusion of a 40-year threshold for schedule determination. The intent of the MEA 
was to provide for the protection of potentially significant bridges throughout the 
province; the 40-year threshold is generally accepted by both the federal and provincial 
authorities as a preliminary screening measure for CHVI. The MCEA document was 
most recently updated in 2015.  

To provide clarity regarding the 40-year threshold for schedule determination, the MEA 
released guidelines in the form of a series of questions contained within a Checklist. 
This Checklist assists the proponent in the determination of future study requirements 
and a copy is provided in Appendix A. The MCEA requirements for bridges are 
addressed in Part B of the Checklist. In this section, there are 19 “Descriptions” to which 
answers of “Yes” or “No” are required. Requirements for additional studies are 
determined based on the responses to each question. There are three basic steps to 
carrying out the requirements of the Checklist as outlined in Section 2.2.1.  
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2.2.1 The Process 

Step 1: Undertake Municipal Heritage Bridges Cultural, Heritage and Archaeological 
Resources Assessment Checklist (Part B) to determine if the bridge may have CHVI.  

1. If no potential for CHVI is identified, then the proposed work can be a considered a 
Schedule A or A+ Class EA and no further investigation regarding cultural heritage is 
required.  

• Schedule A:  

− These projects are limited in scale, have minimal adverse environmental effects, 
and include a number of municipal maintenance and operational activities. These 
projects are pre-approved and may proceed to implementation without following 
the full Class EA planning process. Schedule A projects generally include normal 
or emergency operational and maintenance activities (Municipal Engineers 
Association 2015: A-3).  

• Schedule A+:  

− These projects are similar to Schedule A projects in that they are pre-approved. 
Where they differ is in notice issued to the public. Schedule A+ projects include 
municipal infrastructure projects where, although the public has no ability to 
change the outcome, they are notified of planned work. These EAs are typically 
approved by municipal councils through budget or special project funding. There 
is also more flexibility in the ways in which the public is notified of this work and 
varies greatly from one municipality to the next (Municipal Engineers Association 
2015: A-4). 

2. If potential for CHVI is identified, then proceed to Step 2. 

Step 2: Undertake a cultural heritage evaluation of the bridge against Ontario 
Regulation (O. Reg.) 9/06 of the Ontario Heritage Act and prepare a CHER. 

1. If the bridge is determined not to contain CHVI as per O. Reg. 9/06 then the CHER 
should be submitted to the proponent for review and approval. No further work is 
required and an EA is not triggered from a cultural heritage perspective. 

2. If the bridge is determined to contain CHVI as per O. Reg. 9/06, prior to schedule 
determination, further work will be required in the form of an HIA. Once the 
proponent understands the proposed (or potential) scope of work, proceed to Step 3. 
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A draft version of the CHER was provided to the client in 2019 to inform the 
determination of the EA schedule for the Thorndale Bridge EA. Given the identification 
of CHVI alongside the project expense, the EA study was determined to be a Schedule 
‘C’ project. The draft version of the CHER was amended in May 2020 to include an 
impact assessment as described below to satisfy MCEA requirements and inform the 
project decisions.  

Step 3: Undertake an HIA to assess the impacts of the proposed change/impact, 
identify mitigation measures, and establish a conservation strategy, if needed.  

1. If no impacts to the heritage attributes identified in the CHER will result from the 
proposed work, then the HIA should be submitted to the proponent for review and 
approval. No further work is required and the proposed work can be considered a 
Schedule A or A+ EA, from a cultural heritage perspective.  

If the HIA determines that the project has the potential to impact the resource, proceed 
to Schedule B or C to consider alternative solutions. As part of the HIA, mitigation 
measures to lessen the impacts of the proposed undertaking and a conservation 
strategy should be prepared. The HIA should be submitted to the proponent for review 
and approval and to the MHSTCI for review and comment.  

• Schedule B:  

− These projects have the potential for some adverse environmental impacts. The 
proponent is required to undertake a screening process involving mandatory 
contact with directly affected public and relevant review agencies (i.e., MHSTCI), 
to confirm that they are aware of the project and that their concerns are 
addressed. If there are no outstanding concerns, then the proponent may 
proceed to implementation. Schedule B projects general include improvements 
and minor expansions to existing facilities (Municipal Engineers Association 
2015: A-4).  

• Schedule C:  

− These projects have the potential for significant environmental effects and must 
proceed under the full planning and documentation procedures specified in the 
MCEA document. Schedule C projects require the preparation and filing of an 
Environmental Study Report (ESR) for review by the public and relevant 
agencies. Schedule C projects generally include the construction of new facilities 
and major expansions to existing facilities (Municipal Engineers Association 
2015: A-4).  

This report represents a combination of “Step 2” and “Step 3” of the MCEA process.   
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2.2.2 Determining Project Schedule 

Generally, the MCEA Project Schedule is determined by the magnitude of the 
environmental impacts resulting from the project. As such, projects with minimal impacts 
are carried out under Schedules A or A+, projects with moderate adverse impacts are 
carried out under Schedule B, and projects with the potential for significant 
environmental effects are carried out under Schedule C.  

In the case of bridges found to have CHVI, all reconstruction and/or alteration activities 
to the structure, or grading activities adjacent to the structure, should be carried out 
under Schedules B or C. As indicted in Appendix 1 of the MCEA document, projects 
involving a bridge with CHVI that cost less than $2.4 million should be carried out under 
Schedule B and projects with a cost greater than $2.4 million should be carried out 
under Schedule C (Municipal Engineers Association 2015).  

While the magnitude of the impact to the bridge and the cost of the project can be used 
to determine the whether to proceed under Schedule B or C, the MCEA document notes 
that the divisions among project Schedules is often not distinct and proponents are 
encouraged to document their rationale for the selection (Municipal Engineers 
Association 2015: Appendix 1). 
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3.0 Methodology 

3.1 Field Program 

A site assessment was undertaken on June 6, 2019, by Cultural Heritage Specialists 
Laura Walter and Frank Smith of Stantec. The weather conditions were warm and partly 
cloudy. Historical research was conducted at the London Public Library, the Archives 
and Special Collections at Western University, and supplemented by material available 
through online resources. 

3.2 Reporting 

The CHER was composed of a program of archival research focused on the Study Area 
(Figure 2). To familiarise the study team with the Study Area, local historical resources 
were consulted, archival documents were reviewed, and a summary of the historical 
background of the local area was prepared. Specifically, mapping from 1862, 1878, 
1915, 1930, 1961, and 1962 was reviewed. 

The metric system was adopted in Canada between 1971 and 1984. Given the 
construction date of the bridge, measurements would have been prepared according to 
Imperial standards. Converting measurements that are often standardized into metric 
may obscure patterns and relationships between features. Therefore, when discussing 
dimensions of historic structures Imperial units may be used. In all other areas, 
measurement of distance for example, metric units are applied. 

3.3 Evaluation of Cultural Heritage Value or Interest 

The criteria for determining CHVI is defined by O. Reg. 9/06 of the Ontario Heritage Act. 
These criteria are considered in the EA process, as no other formal criteria for 
identifying CHVI is identified in the MCEA document. This regulation considers three 
main indicators of cultural heritage value: design or physical value, historic or 
associative value, and contextual value. Each indicator contains three additional 
sub-criteria. A property may be considered to have CHVI if it meets one or more of the 
criteria in O. Reg. 9/06. These criteria are provided below, as they appear in O. Reg. 
9/06 of the Ontario Heritage Act: 

1. The property has design value or physical value because it: 

i. is a rare, unique, representative, or early example of a style, type, 
expression, material or construction method; 

ii. displays a high degree of craftsmanship or artistic merit; or 
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iii. demonstrates a high degree of technical or scientific achievement. 

2. The property has historical value or associative value because it: 

i. has direct associations with a theme, event, belief, person, activity, 
organization or institution that is significant to a community; 

ii. yields, or has the potential to yield, information that contributes to an 
understanding of a community or culture; or 

iii. demonstrates or reflects the work or ideas of an architect, artist, 
builder, designer or theorist who is significant to a community. 

3. The property has contextual value because it: 

i. is important in defining, maintaining or supporting the character of an 
area; 

ii. is physically, functionally, visually or historically linked to its 
surroundings; or 

iii. is a landmark. 

(Government of Ontario 2006a) 

3.3.1 Ontario Heritage Bridge Guidelines 

This report also evaluates the bridge using criteria identified in the Ontario Heritage 
Bridge Guidelines for Provincially Owned Bridges (OHBG) to supplement O. Reg. 9/06 
evaluation (Ontario Ministry of Transportation 2008). The OHBG, similar to O. Reg. 
9/06, are divided into three categories: Design/Physical Value, Historic/Associative 
Value, and Contextual Value, but provide a rating system more specific to bridge 
structures. The OHBG evaluation criteria include a numerical scoring for the separate 
categories and a total score.  

It must be noted that the OHBG are intended to apply to provincially owned (Ministry of 
Transportation) bridges and are not required to determine the CHVI of a non-provincially 
owned bridge. However, the OHBG are useful in evaluating bridges as they have been 
designed and weighted specifically for this resource type, unlike O. Reg. 9/06, which is 
more general in nature. As such, the OHBG have been used in this report as a 
supplementary evaluation tool in addition to O. Reg. 9/06, which is the official tool for 
recognizing CHVI at the local/municipal level. In addition, the OHBG provide guidance 
on mitigating negative effects related to proposed changes to bridges. Again, these are 
intended for bridges under MTO ownership where the evaluation threshold is met. In 
this case they provide an appropriate structure for considering mitigation options. The 
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OHBG evaluation criteria are included in Appendix B and further discussion for the 
impact assessment in Section 7.2. 
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4.0 Historical Summary 

4.1 Introduction 

Thorndale Bridge spans the North Thames River as part of Thorndale Road between 
Valleyview Road and Rebecca Road, in the Municipality of Thames Centre, within 
Middlesex County. The Study Area is situated in the road allowance between lots 15 
and 16 in Concession 2, in the former Township of West Nissouri, within Middlesex 
County, now the Municipality of Thames Centre. The Study Area boundary for the 
bridge was defined by the bridge structure itself, and includes the embankments 
approaching the bridge structure.   

4.2 Physiography 

The Study Area is situated within the Stratford Till Plain physiographic region within 
southwestern Ontario (Chapman and Putnam 1984: 113). The broad clay plain covers 
3,548 square kilometres (km) and extends from London north to Blyth and Listowel. 
The plain contains ground moraines that are more closely spaced in the southwestern 
portion of the region. The overall slope of the region is to the southwest, from 
approximately 457 m to 274 m above sea level. Throughout the region the till is fairly 
uniform and is composed of brown calcareous silty clay. Gravel for road construction is 
plentiful in the region (Chapman and Putnam 1984: 133). Soils in the region are 
naturally fertile with a good supply of lime in the subsoil, making it one of the most 
productive agricultural areas in Ontario (Chapman and Putnam 1984: 134).  

The Study Area is located in the Upper Thames River Watershed within the Plover Mills 
Corridor. The Plover Mills Corridor extends along the banks of the North Thames River 
roughly between Huron Street on the east side of the City of London north to Perth 
County Line, in the Township of Perth South northwest of the Town of St. Marys. The 
land use in the watershed is 71% agriculture, 17% natural vegetation, 5% urban, 4% 
water, and 3% aggregates (Upper Thames River Conservation Authority [UTRCA] 
2017). 

The entire length of the Thames River was designated a Canadian Heritage River in 
2000, by the governments of Ontario and Canada under the Canadian Heritage Rivers 
System. The river is 273 km long and drains 5,825 square km of land (Quinlan 2013: 2). 
The river is divided into three distinct branches, with the Study Area spanning the North 
Thames River. The North Thames River starts north of the community of Mitchell, in the 
Municipality of North Perth, and extends southwest through St. Marys and the Study 
Area to London, where the north meets the south branch at the Forks of the Thames 
(Thames River Background Study Research Team 1998: 2).  
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The Thames River was designated for its natural, cultural, and recreational heritage 
values. The Thames is the only major river in Canada with the majority of its watershed 
within the Carolinian Life Zone. This region is recognized as one of the most biologically 
significant and diverse regions in Canada. The river has provided the setting for 11,000 
years of Aboriginal and European settlement, exploration, transportation, and economic 
development (Thames River Background Study Research Team 1998: 1). 

4.3 Survey and Settlement 

The Study Area is located in the former Township of Nissouri, in the road allowance 
between lots 15 and 16 in Concession 2. The area was surveyed in 1818 by Shubael 
Park. The township was surveyed using the double-front survey system, which divided 
the 200 acre lots into two parcels with concession roads running north-south, and 
sideroads established east-west (Plate 1) (The West Nissouri Township Historical 
Society [WNTHS]2005: 6). The name of the township is believed to be in reference to 
an Aboriginal word meaning “running waters,” for the many watercourses that cross the 
township (Logan 1967: 6).  

 

Plate 1: Double-Front System (Dean 1969) 

Early land grants in the township prior to 1820 were issued to the Canada Company, 
United Empire Loyalists (UEL), and War of 1812 military personnel. The first land grant, 
Lot 14, Concession 2, was issued to Deborah Relyea, the daughter of a UEL. A total of 
61 grants were issued to 61 sons and daughters of UEL, which encompassed 11,200 
acres in the township (WNTHS 2005: 8). Following the War of 1812, discharged soldiers 
were offered land grants in the Township of Nissouri that totaled 13,400 acres. Very few 
UEL descendants and military personnel settled in the township due the lack of decision 
in the selection of their lots and the undeveloped remote location (WNTHS 2005: 17). 
As such, early settlers were mostly from the British Isles, with a few UEL. The first 
settlers in the township were Clauson Burges, George Logan, John Dunsmore, John 
and Thomas Scatcherd, the Vining family, and the McGaffin family (Page & Co. 1878: 
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12). The first land cleared in the township was a portion of Lot 14, Concession 2, south 
of the Study Area, where the surveyor party camped in 1818 (Godspeed 1889: 561).  

4.4 19th Century Development 

The Township of Nissouri was established by an act of Government on April 14, 1821 
and was initially within Oxford County (Logan 1967: 6). The first township meeting was 
held on January 17, 1821 at the residence of James Howard on Lot 13, Concession 6 
(WNTHS 2005: 48). Development in the Township of Nissouri was slow in the early 
19th century due to its lack of accessibility and forest cover. By 1829, only 29 acres of 
the township had been cleared by settlers (WNTHS 2005: 32).  

The Governor’s Road (Dundas Street) spanned the southern boundary of the Township 
of West Nissouri. The roadway had been opened between 1793 to 1795, by a part of 
Queen’s Rangers, under the direction of Lieutenant-Governor John Graves Simcoe. 
The roadway was to serve as a military connection between the Great Lakes and the St. 
Clair River (Magel 1998: 30). The first roadways within the township were blazed trails 
that followed Aboriginal pathways (WNTHS 2005: 437). The poor condition of these 
roadways made travel slow and difficult in the township and remained as such for most 
of the early 19th century (WNTHS 2005: 17).  

East of the Study Area, the first settlers were the Logan family and James Shanly. The 
Logan family arrived in the 1820s, and the first residence constructed in present-day 
Thorndale was built by William and William H. Logan. Thorndale was originally known 
as the Logan Settlement (WNTHS 2005: 124). In 1837, James Shanly purchased and 
settled on 600-acres in Concession 2. Shanly built a residence on the property and he 
named the estate Thorndale in reference to a previous home in Ireland (Logan 1967: 
24). Thorndale served as the meeting place for the area, with Shanley acting as the 
legal counsellor for the area (WNTHS 2005: 124). Shanly established a large distillery 
on the Wye Creek, which attracted people to the area (WNTHS 2005: 125).   

By 1842, the population of the township had grown to 1,460 (Smith 1849: 131). In 1849, 
27,784 acres in the township had been taken up, with 5,918 acres under cultivation 
(Smith 1849: 130). With the Municipal Corporations Act in 1850, the township was 
divided into west and east sections. The new township of West Nissouri included 
concessions west of the border of lots in Concession 8. The Township of West Nissouri 
became part of Middlesex County, while the Township of East Nissouri remained in 
Oxford County. The first meeting of the Township of West Nissouri was held at the 
residence of Robert Logan on January 19, 1852, with John Scatcherd as the first reeve 
(WNTHS 2005: 49).  
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In 1857, following Shanly’s death, the Logan family subdivided the village of Thorndale. 
The following year, the Grand Trunk Railway (GTR) line was completed through the 
village, including a station and rail freight sheds. The coming of the GTR accelerated 
development in Thorndale and significantly influenced its mid-to late 19th century 
growth. The railway line opened up new markets for timber, farm products, and other 
goods produced in the village and surrounding area (Abra 2019). A post office was 
established in the village in 1859, with John M. Read as the first postmaster (Library 
and Archives Canada 2014).  

The GTR line and the village of Thorndale are depicted east of the Study Area on 
Tremaine’s Map of the County of Middlesex, Canada West in 1862 (Figure 3). In 1875, 
Thorndale was a small community with a population of about 100 (McAlpine, Everett & 
Co. 1875: 370). Thorndale is depicted east of the Study Area on the 1878 map in the 
Illustrated Historical Atlas Map of the County of Middlesex (Figure 3). In 1878, 
Thorndale was a growing community with a population of 300 (Page & Co. 1878: 12). 
In 1888, Thorndale had a population of 350, with a sawmill, flour mill, and a cheese box 
factory as the principal industries (Godspeed 1889: 564).  

Outside of Thorndale, the Township of Nissouri remained primarily agricultural and by 
the late 19th century was focused on cattle and dairy farming (WNTHS 2005: 76). 

4.5 20th Century Development 

Thorndale remained a small community in the Township of West Nissouri in the early 
20th century, with a population in 1901 of 350 (1901: 413). Outside of Thorndale, other 
19th century villages in the township that were not on the GTR line declined or 
disappeared (WNTHS 2005: 435). Agriculture remained the primary industry in the 
Township of West Nissouri, with over half the villages in the early 20th century serving 
the farms (WNTHS 2005: 75). In 1918, the GTR became part of the Canadian National 
Railway (CN). Expenses for road building increased throughout the 20th century, with 
the first road paving completed through Thorndale in 1927 (WNTHS 2005: 439).  

Southwest of the Study Area, in 1939, the Department of Transport purchased 600 
acres for the construction of an airport in the community of Crumlin (WNTHS 2005: 
449). The Township of West Nissouri was one of the few townships to have an airport. 
By the mid-20th century annexation became a major concern in the township, and in the 
1960s the City of London attempted to annex several thousand acres from adjoining 
townships, including the Township of West Nissouri (WNTHS 2005: 61). The topic of 
annexation remained an issue throughout the late 20th century. In 1991, the airport was 
annexed by the City of London (WNTHS 2005: 450). A second annexation followed in 
1993 with 890 hectares (2,199 acres) of the Township of West Nissouri annexed by the 
City of London (WNTHS 2005: 61).  
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By the late 20th century the township remained primarily agriculture based, with 256 
farms in operation in the mid-1990s (WNTHS 2005: 75). In 2001, the Township of West 
Nissouri amalgamated with the Township of North Dorchester to form the new 
Municipality of Thames Centre (WNTHS 2005: 64). The municipality has a stable 
population with a small growth rate, with a population of 13,000 in 2011 and 13,191 in 
2016 (Statistics Canada 2017).  

4.6 Site History 

The current Thorndale Bridge was constructed in 1953. Two previous structures existed 
prior to its construction. A bridge was constructed through the Study Area in the mid-
19th century as depicted on Tremaine’s Map of the County of Middlesex in 1862 (Figure 
3). Local history sources date the first bridge west of Thorndale across the Thames 
River to 1869, for a price of $400 (WNTHS 2005: 443). It should be noted, however, that 
a bridge is not depicted through the Study Area on the 1878 map of the Township of 
West Nissouri in the Illustrated Historical Atlas of the County of Middlesex (Figure 3).  

By the late 19th century, flooding became an issue on the Thames River and Wye Creek 
through Thorndale. In 1902, a new bridge was constructed for $3,340 (WNTHS 2005: 
443). As determined through historic negatives and photographs, the 1902 bridge was a 
four-span metal pin-connected truss bridge with wood deck and stone piers (Plate 2 to 
Plate 4). Between 1880 and 1910, the pin-connected truss bridge was the most 
common bridge type in Canada (Holth n.d.). A postcard from 1910 depicts the bridge 
through the Study Area (Plate 5). The postcard shows the sloping topography of the 
Study Area, which remains today within the river valley. A bridge structure is also 
depicted through the Study Area on the 1915 topographic map (Figure 4).  
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 Plate 2: Thorndale Bridge 1910 (WNTHS 2005: 444) 

 

Plate 3:  Irene Mills on Thorndale Bridge 
in 1945 (WNTHS 2005: 436) 

 
 

Plate 4:  Thorndale Bridge 1951 
(Archives and Special Collections, 
Western Libraries, Western 
University 1951) 
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Plate 5: View from Walker’s Hill towards bridge 1910 (Lee 1910) 

Flooding issues continued in the early 20th century with two serious floods in 1920 and 
1937. The flood of 1937 was the highest ever recorded on the Thames River and was 
the most destructive of life and property (UTRCA n.d. [a]). After the flood of 1937, 
representatives from five counties met to discuss solutions to address the flooding. This 
meeting led to the establishment of a conservation authority. In 1946, the provincial 
government passed the Conservation Authorities Act. The Upper Thames River 
Conservation Authority (UTRCA) was the sixth conservation authority formed in Ontario, 
by an Order in Council on September 18, 1947 (UTRCA n.d. [b]).  

The first major project of the UTRCA was the construction of a flood control dam on the 
North Thames River. The Fanshawe Dam was one in a series of eight dams 
recommended by the 1952 Upper Thames Valley Report for the flood control of the 
Thames River system. The Fanshawe Dam and reservoir were constructed between 
1950 and 1952 and began operation in 1953 (UTRCA n.d. [b]). During the construction 
of the dam, discussions began between the UTCRA and Middlesex County for the 
replacement of the Thorndale Bridge. An agreement was made in 1952, with the cost 
for the new bridge spilt between Middlesex County and UTCRA (WNTHS 2005: 436).  
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The bridge was designed in 1952 by M.M. Dillon & Co. using the Standard 
Specifications for Highway Bridges (Craig and Bartlett 2005: 7). The original drawings 
for the bridge show the structure had the standard Department of Highways two-cable 
guide rail (Appendix B). In May 1953, the 1902 bridge was demolished and removed 
and construction began on the new bridge, which included, as depicted in a construction 
photograph from August 1953, the damming of the river for the erection of the bridge 
(Plate 6).  The Thorndale Bridge was completed that year and is depicted in a 1954 
photograph (Plate 7). This structure is depicted through the Study Area on the 1962 
topographic map (Figure 4).  

 

Plate 6: Thorndale Bridge under construction August 28, 1953 (Archives and 
Special Collections, Western Libraries, Western University 1953) 
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Plate 7: Thorndale Bridge June 19, 1954 (Archives and Special Collections, 
Western Libraries, Western University 1954) 

By 1984, a deck condition report completed by M.M. Dillon Limited determined that the 
Thorndale Bridge had some deterioration of its deck slab and concrete curbs due to salt 
damage (Dillon Limited 1984). In 1986, repairs were carried out to the bridge deck 
including the removal of the existing asphalt, chipping areas of the deck and sidewalks, 
placing new concrete end dams at expansion joints, and waterproofing and repaving of 
the deck and approaches (Middlesex County 1986).   
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An Inspection Report of the bridge was completed in 1999 by Dillon Consulting Limited. 
The report recommended the installation of a supplementary steel flexbeam guiderail 
and the completion of a corrosion survey to estimate the extent of deterioration of the 
deck (Dillon Consulting Limited 1999).  Photographs from the 1999 report show the 
condition of the bridge that year (Plate 8 to Plate 11).  

 

Plate 8: Curb and railing on south side 
looking west in 1999 (Dillon 
Consulting Limited 1999)   

 

Plate 9: Thorndale Bridge looking east 
in 1999 (Dillon Consulting Limited 
1999) 

 

Plate 10: Close-up of railing on south 
side in 1999 (Dillon Consulting Limited 
1999) 

 

Plate 11: South soffit and fascia in 
1999 (Dillon Consulting Limited 1999) 
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In 2000, a Detailed Bridge Deck Condition Survey was completed by Dillon Consulting 
Limited. The report determined the asphalt surface to be in fair condition and the 
concrete deck in fair to good condition (Dillon Consulting 2000). Following the bridge 
survey, in 2002, under contract M-C-02, rehabilitation was undertaken on Thorndale 
Bridge, that included:  

• Removal of the existing asphalt pavement and waterproofing system 
• Removal of the existing steel railing system and concrete end posts 
• Scarifying concrete deck and partial depth removal of concrete from deck 
• Removal of the existing concrete curbs  
• Placing of new silica fume concrete overlay 
• Placing new parapet wall and railing 
• Modifying existing abutment ballast wall and placing new approach slabs 
• Installation of new expansion joints 
• Epoxy injecting cracks in webs of box girder superstructure 
• Installation and stressing of post tensioning bars 
• Mill and pave approaches 

(Dillon Consulting Limited 2002) 

A bridge inspection completed in 2010 by Dillon Consulting Limited determined the 
need for rehabilitation work to the structure due to the presence of cracks in the webs of 
the box girders (Dillon Consulting Limited 2010).   
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4.7 Structure and Bridge Construction 

Thorndale Bridge is a box girder bridge that was constructed in 1953. Beam and girder 
is one of the most common styles of bridge construction. Beam and girder construction 
consists of a series of solid members running longitudinally the length of the span, often 
with bracing between the parallel members. Each beam or girder is fastened to the 
abutments or piers and the deck is laid down on top. These bridges are more complex 
than a simple slab bridge but use less material than slab bridges. Typically, beam and 
girder bridges are used for long spans of greater than 10 m. There are a variety of beam 
and girder styles, which include I-Beams, Box-style, Rectangular, and T-shape. Beams 
and girder bridges are usually made of concrete or steel (Heritage Resources Centre 
n.d.:31). 

The box girder form is a post-Second World War development (Mead & Hunt 1999: 28). 
These structures began to appear in North America in the early 1950s and were 
common by the 1960s (Parsons Brinckerhoff and Engineering and Industrial Heritage 
2005: 3-104). The Thorndale Bridge represents a relatively early example of the prolific 
bridge type. 

4.8 Bridge Designer 

Thorndale Bridge was designed and engineered by M.M. Dillon & Co., Consulting 
Engineers from London, Ontario. M.M. Dillon & Co. was founded by Marmaduke Murray 
Dillon and George Humphries in 1946 in London, Ontario (Dillon Consulting 2019). The 
original bridge drawings are stamped by Registered Professional Engineer W.K. 
Clawson and R.M. Dillon (Appendix B).  
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5.0 Bridge Description 

5.1 Thorndale Bridge 

5.1.1 Landscape Context 

Thorndale Bridge spans the North Thames River as part of Thorndale Road between 
Valleyview Road and Rebecca Road, in the Municipality of Thames Centre, within 
Middlesex County. The bridge is situated west of the small rural community of 
Thorndale and is set within a rural and natural area of the municipality. The bridge 
spans the North Thames River over UTRCA lands that are composed of the naturalized 
river valley (Plate 12 and Plate 13). West of the bridge is naturalized area that is mostly 
forested (Plate 14). East of the bridge are two residences that front on Thorndale Road.  

The residence at 16614 Thorndale Road is a mid- to late 19th century one and one half 
storey residence (Plate 15). It is depicted on the 1878 Township of West Nissouri map 
in the Illustrated Historical Atlas of Middlesex County (Figure 3). The residence at 16615 
Thorndale Road is also a mid- to late 19th century one and one half storey residence 
(Plate 16 and Plate 17). Adjacent to the residence is a timber frame barn with a gambrel 
roof and stone foundation. The residence is also depicted on the 1878 map (Figure 3). 
East of the two residences are commercial and industrial properties and to the south are 
sand and gravel pits.  

Thorndale Bridge is oriented in a general west-east direction and carries two lanes of 
traffic over the North Thames River. West and east of the bridge Thorndale Road 
declines in slope as the roadway approaches the bridge in the river valley (Plate 18 to 
Plate 20). Thorndale Road over the bridge has a double centre line with narrow 
shoulders and raised concrete curbs (Plate 21). The west and east bridge abutments 
are set on the gradual to steep slopes of the North Thames River valley (Plate 22 and 
Plate 23). Concrete slope protection is present adjacent to both abutments. Beyond 
that, the east slope is covered with grass and the west slope is covered with trees and 
rocks associated with the 1902 bridge (Plate 24).  
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Plate 12: North Thames River looking northeast from bridge 

 

Plate 13: North Thames River looking 
southwest 

 

Plate 14: Thorndale Road looking west 
from west bridge approach 
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Plate 15: 16614 Thorndale Road 
looking northwest 

 

Plate 16: 16615 Thorndale Road 
looking southwest 

 

Plate 17: 16615 Thorndale Road 
looking southeast 

 

Plate 18: East approach looking west  
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Plate 19: East approach looking east  

 

Plate 20: West approach looking west 

 

Plate 21: Thorndale Bridge deck 
looking northeast 

 

Plate 22: East slope and abutment 
looking north  
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Plate 23: West slope south side looking 
east 

 

Plate 24: Rock protection and 
vegetation on southwest side of 
bridge  
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5.1.2 Bridge Description 

Detailed information regarding the Thorndale Bridge was taken from the 1984, 1999, 
2000, and 2010 Bridge and Deck Inspections completed by Dillon Consulting Limited.  

Thorndale Bridge is a four-span cast-in-place concrete two-cell box girder bridge (Plate 
25). The four continuous spans are 24.4 m, 30.5 m, 30.5 m, and 24.4 m in length. The 
bridge has no skew. The current roadway width is 7.5 m and the current structure width 
is 9.5 m (Plate 26 to Plate 28). The wearing surface is asphalt (Plate 29). There is a 
concrete parapet wall with a single rail and curb on each side of the bridge (Plate 30). 
A steel beam guide rail is attached to all four parapet wall ends (Plate 31). Each side of 
the deck has eighteen deck drains spaced at 6 m (Plate 32 to Plate 34). There is an 
expansion joint at each abutment (Plate 35 and Plate 36).  

At each abutment, there are three steel pipe rollers filled with concrete bearings and 
two thick steel beds anchored to the deck and keyed into the abutment seat. Similar 
treatment is located at the piers with two long steel pipe rollers and one thick steel bed. 
The west abutment consists of an abutment seat supported by three rectangular 
columns. The east abutment consists of a typical abutment stem (Plate 37). All piers 
consist of concrete shafts with triangular ice breaker heads on the sides (Plate 38). 
All abutments and piers are founded on steel piles.  

 

Plate 25: Thorndale Bridge looking northwest  
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Plate 26: East approach to the bridge 
looking southwest 

 

Plate 27: East approach to bridge 
looking west 

 

Plate 28: West approach to the bridge 
looking east 

 

Plate 29: Thorndale Bridge deck 
looking northwest 
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Plate 30: South concrete parapet wall 
and steel rails looking northeast 

 

Plate 31: Steel guardrails attached to 
bridge parapet wall on northeast side 
of bridge 

 

Plate 32: Top of metal deck drain 

 

Plate 33: Detail of top of metal deck 
drain 
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Plate 34: Metal deck drains along 
bridge 

 

Plate 35: Expansion joint on west side 
of the bridge 

 

Plate 36: Expansion joint on east side 
of the bridge 

 

Plate 37: East abutment looking north 
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Plate 38: Bridge piers looking west 

 

5.2 Modifications 

As discussed in Section 4.6, modifications were made to the bridge in 1986 and 2002. 

5.3 Comparative Analysis  

Stantec reviewed the listing of bridges in the Middlesex County, County-Wide Bridge 
Study from February 2017, to complete a comparative analysis for Thorndale Bridge 
with other bridges in the County. This analysis was completed to measure the rarity or 
unique attributes of the bridge. In addition, the dates of construction and the bridge 
types were compared to determine if Thorndale Bridge is an early example or unique 
style of bridge.  

Thorndale Bridge is a four-span cast-in-place concrete two-cell box girder bridge. The 
County-Wide Bridge Study identified Thorndale Bridge as Bridge Study ID CM-B-063, 
County Structure ID 19-174, a cast-in-place concrete box girder structure that was 
constructed in 1952 (Dillon Consulting 2017: A-2). The report reviewed 686 bridges and 
culverts within Middlesex County, and 65 bridges and culverts within the Municipality of 
Thames Centre. The Thorndale Bridge is the only box girder structure within the County 
of Middlesex (Dillon Consulting 2017: 9). It is one of 57 structures constructed in the 
County between 1950 to 1959, and one of four constructed in the Municipality of 
Thames Centre between 1950 to 1959 (Dillon Consulting 2017: A-33).  
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Although Thorndale Bridge is the only box girder bridge in the Municipality of Thames 
Centre and the County of Middlesex, it is a common bridge type across the province. 
By comparison, examining that type of bridge on the Ministry of Transportation Ontario 
(MTO) bridge list that includes 2801 structures, there are 148 provincially owned 
beam/girder structures in the province with box beams constructed between 1952 and 
2013. Of these bridges, 15 are specifically located in the West Region of Ontario, the 
region within which the Thorndale Bridge is situated. While the box girder structure was 
a common bridge type in the 1950s and 1960s, not many of this bridge type remain in 
the province.  
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6.0 Cultural Heritage Value or Interest 

6.1 Evaluation Overview 

Two separate evaluation criteria were considered in the evaluation of Thorndale Bridge, 
as outlined in Section 3.3. Within the EA process, O. Reg. 9/06 is typically used to 
identify CHVI (see Section 6.2.1). For this project, the OHBG evaluation framework was 
also considered as it contains bridge-specific evaluation criteria and is part of a process 
recognized by the province for assessing the heritage value of bridges (see Section 
6.2.2).  

It must be noted that the OHBG are intended to apply to provincially owned bridges and 
are not required to determine the CHVI of a non-provincially owned bridge. However, 
the OHBG are useful in evaluating bridges as they have been designed and weighted 
specifically for this resource type, unlike O. Reg 9/06 which is more general in nature. 
An overall summary of cultural heritage value identified in the two evaluation 
frameworks is provided in Section 6.3 and a Statement of CHVI is provided in Section 
6.4. 

6.2 Evaluation 

6.2.1 Ontario Regulation 9/06 

Design/Physical Value 

Thorndale Bridge is a box girder bridge that was constructed in 1953. It is the only box 
girder structure in the Municipality of Thames Centre and Middlesex County. As 
comparative data in the County is limited, its type was examined through additional 
sources, which determined that beam/girder bridges are one of the most common styles 
of bridge construction in the province. However, the Thorndale Bridge as a box girder 
structure is an increasingly rare type of beam/girder bridge in the province. Once a 
common type during the 1950s and 1960s, few remain in the province, especially over 
watercourses, and none from Middlesex County date to this period, making the 
Thorndale Bridge the oldest remaining box girder bridge. Thus, the Thorndale Bridge is 
a representative example of a mid-20th century box girder structure that is becoming 
increasingly rare in the province. 

Based on the above discussion, Thorndale Bridge meets one criterion (1.i) of O. Reg. 
9/06.  
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Historic/Associative Value 

Thorndale Bridge was constructed in 1953, as part of mid-20th century flood control 
measures on the Thames River System. The bridge was constructed following the 
establishment of the UTRCA in 1947 and the construction of Fanshawe Dam to the 
southwest in 1950 to 1953. Thorndale Bridge was designed by M.M. Dillon & Co. in 
1952, using Standard Specifications for Highway Bridges in the province. The bridge 
was constructed the following year. Its mid-20th century construction serves a functional 
purpose, and thus the bridge has no direct historical connection with the early 
development of the former Township of West Nissouri or the nearby community of 
Thorndale. The bridge does not yield information that contributes to an understanding of 
a community or culture. The bridge demonstrates the work of M.M. Dillon & Co. (now 
Dillon Consulting), who are prolific bridge engineers in the province and Canada, but not 
significant to the community.  

Based on the above discussion, the bridge does not meet criteria of Section 2 of 
O. Reg. 9/06.  

Contextual Value 

The visible sections of the Thorndale Bridge including the concrete parapet and steel 
beam guide rail are of common design and are not important in defining, maintaining, or 
supporting the character of the area. The bridge is functionally linked to its surroundings 
as it carries Thorndale Road over the North Thames River. However, this functional 
relationship is standard to all water crossings and does not confer a high degree of 
contextual value. The superstructure of the Thorndale Bridge is not visible while 
travelling along Thorndale Road. The bridge is within the viewscape of travelers along 
the North Thames River or those on the UTRCA lands, but the bridge is not a historic 
landmark, but rather a familiar structure in the context of the area. Notably, the 
replacement of the original steel railings resulted in a disruption to the contextual 
relationship between the bridge and the Thames River. The concrete barriers obstruct 
views to the river valley and thus remove the relationship between the road crossing 
and waterway.  

Based on the above discussion, the bridge does not meet criteria of Section 3 of 
O. Reg. 9/06.  
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Table 1:  Evaluation of Thorndale Bridge According to Ontario Regulation 9/06 
of the Ontario Heritage Act 

Criteria of 
O. Reg. 9.06 

Y/N Comments 

Is a rare, unique, 
representative or early 
example of a style, 
type, expression, 
material or construction 
method 

Y Thorndale Bridge is a box girder bridge. It is the only structure of its type 
in the Municipality of Thames Centre and the County of Middlesex. 
Although, this was a relatively common bridge type in the province during 
the 1950s and 1960s, not many of this bridge type remain in the 
province, especially over watercourses. Thus, the Thorndale Bridge is a 
representative example of a mid-20th century box girder bridge over a 
water crossing that is becoming increasingly rare in the province.  

Displays a high degree 
of craftsmanship or 
artistic merit 

N The bridge does not contain decorative features or other elements that 
demonstrate a high degree of craftsmanship or artistic merit.  
Accordingly, the bridge does not meet this criterion.   

Demonstrates a high 
degree of technical or 
scientific achievement 

N The bridge is a common girder design that uses steel beams and 
concrete, common bridge materials at the time of construction. As such, 
it does not demonstrate a high degree of technical or scientific 
achievement. 
Accordingly, the bridge does not meet this criterion.   

Has direct associations 
with a theme, event, 
belief, person, activity, 
organization or 
institution that is 
significant to a 
community 

N The bridge was constructed in 1953 as part of mid-20th century flood 
control measures following the creation of the UTRCA in 1947 and the 
construction of the Fanshawe Dam between 1950 and 1953. The bridge 
is the third constructed in the Study Area across the North Thames River 
and is preceded by 1902 and circa 1869 structures. Its construction 
serves a functional purpose, and thus the bridge has no direct 
connection with the early development of the former Township of West 
Nissouri or the nearby community of Thorndale.  
Accordingly, the bridge does not meet this criterion. 

Yields, or has the 
potential to yield, 
information that 
contributes to an 
understanding of a 
community or culture 

N The bridge is a box girder structure that does not contribute significantly 
to an understanding of a community or culture.  
Accordingly, the bridge does not meet this criterion. 

Demonstrates or 
reflects the work or 
ideas of an architect, 
artist, builder, designer 
or theorist who is 
significant to a 
community 

N The bridge was designed by M.M. Dillon & Co., consulting engineers 
from London, Ontario. The bridge was designed using the Standard 
Specifications for Highway Bridges in the province at that time. The 
original structure has been modified through the replacement of its 
original railings, bridge deck, and expansion joints. M.M. Dillon & Co. 
(now Dillon Consulting) is a prolific bridge engineer in the province and 
Canada.  
Accordingly, the bridge does not meet this criterion. 
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Criteria of 
O. Reg. 9.06 

Y/N Comments 

Is important in defining, 
maintaining or 
supporting the 
character of an area 

N The visible sections of the bridge are of common design and are not 
important in defining, maintaining, or supporting the character of the 
area.  
Accordingly, the bridge does not meet this criterion.  

Is physically, 
functionally, visually or 
historically linked to its 
surroundings 

N The bridge is functionally linked to its surroundings as it carries 
Thorndale Road over the North Thames River. However, this functional 
relationship is standard to all water crossings and does not confer a high 
degree of contextual value.  
Accordingly, the bridge does not meet this criterion.   

Is a landmark N The superstructure of the bridge is not visible along Thorndale Road. 
Within the viewscape along the roadway are the simple concrete barriers 
with steel railings. The bridge is within the viewscape from the North 
Thames River or UTRCA lands. The structure is not a historic landmark 
but rather a familiar structure within the context of the area.  
Accordingly, the bridge does not meet this criterion.   

 
6.2.2 Ontario Heritage Bridge Guidelines 

Following evaluation against the OHBG, Thorndale Bridge was determined to have 
design/physical value as mid-20th century box girder structure, that is becoming 
increasingly rare in the province. The majority of its score was attributed to its functional 
design, visual appeal, and its bridge designers (Table 2).   

Table 2:  Ontario Heritage Bridge Guidelines 

 Criteria  Details  Maximum 
Score 

Assigned 
Score  

Comments 

Design/Physical 
Value  
(Total marks 50) 

Functional 
Design 

Excellent 20 

16 

Thorndale Bridge is a four 
span concrete girder bridge 
with box beams and is a 
common type in the West 
Region. The MTO bridge list 
indicates that there 148 
beam/girder bridges with 
concrete box beams in the 
province, and 15 of this type 
specifically within the West 
Region. While the bridge was 
relatively common bridge type 
in the 1950s and 1960s they 
are becoming increasingly 
rare across the province, 
especially over watercourses.  

Very 
Good 16 

Fair 12 

Common 0 
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 Criteria  Details  Maximum 
Score 

Assigned 
Score  

Comments 

Visual 
Appeal 

Excellent 20 

12 

Thorndale bridge is a well-
proportioned structure that is 
appropriate to its landscape 
within the North Thames River 
valley. 

Good 12 

Fair 4 
None 0 

Materials 

Excellent 10 

0 

The major components of 
Thorndale Bridge are cast-in-
place concrete and steel. Both 
are considered to be common 
materials in bridge 
construction, and typical of the 
1953 date.  

Very 
Good 

8 

Good 5 

Common 0 

Contextual 
Value  
(Total marks 25) 

Landmark  

Excellent 15 

3 

With the exception of the 
concrete barriers with steel 
railings, Thorndale Bridge is 
not visible while travelling 
along Thorndale Road and 
views of the Thames River 
while travelling across the 
bridge are largely obstructed. 
However, the bridge is visible 
from the North Thames River 
and UTCRA lands and is a 
familiar structure in the 
context of the area.  

Good 9 

Fair 3 

Common 0 

Character 
Contribution  

Excellent 10 

0 

The bridge is set within a rural 
and natural landscape. The 
common construction and 
design elements of the bridge 
are in keeping with the 
character of the area but do 
not significantly contribute to 
it. 

Good 6 

Common 0 

Historical 
Association 
(Maximum 
Score 25) 

Designer/ 
Construction 

Firm 

Excellent 15 

9 

Thorndale Bridge was 
designed by M.M. Dillon & 
Co., consulting engineers from 
London, Ontario. The bridge 
was constructed under 
Middlesex County and 
UTRCA.  M.M. Dillon & Co. 
(now Dillon Consulting) have 
been a prolific bridge engineer 
firm since 1946 in the London 
area and Canada.  

Good 9 

Fair 3 

Unknown 0 
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 Criteria  Details  Maximum 
Score 

Assigned 
Score  

Comments 

Association 
with a 
Historical 
theme, 
person or 
event  

Excellent 10 

0 

Thorndale Bridge was 
constructed in 1953 and is 
associated with mid-20th 
century flood control 
measures of the Thames 
River system following the 
creation of the UTRCA and 
the construction of the 
Fanshawe Dam. For its mid-
20th century construction date 
and common connection as 
part of flood measures on the 
Thames River, the bridge 
does not merit historic value. 

Good 6 

Common 0 

 Total Score 40  

6.3 Summary of Evaluation 

Following evaluation against O. Reg. 9/06 and the OHBG, Thorndale Bridge was 
determined to be a representative example of a mid-20th century box girder structure, a 
type that is becoming increasingly rare in the province. Thorndale Bridge met one 
criterion under O. Reg. 9/06 (1.i), for its design/physical value (Table 1). Thorndale 
Bridge scored 40 points according to the OHBG and therefore does not meet the 
threshold of 60 points to be considered provincially important (Table 2). Based on these 
findings, Thorndale Bridge does not meet the threshold to be considered provincially 
important and worthy of inclusion on the Ontario Heritage Bridge List. 

6.4 Statement of Cultural Heritage Value or Interest 

Thorndale Bridge spans the North Thames River as part of Thorndale Road between 
Valleyview Road and Rebecca Road, in the Municipality of Thames Centre, within 
Middlesex County. The bridge is situated west of the small rural community of 
Thorndale and is set within a rural and natural area of the municipality.  

Thorndale Bridge is a four-span, cast-in-place concrete, two-cell box girder bridge that 
was constructed in 1953. The bridge, situated west of the small rural community of 
Thorndale, extends Thorndale Road over the North Thames River within a rural and 
natural landscape of the Municipality of Thames Centre, within Middlesex County.  
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The bridge was designed by M.M. Dillon & Co. and constructed under the County of 
Middlesex and Upper Thames River Conservation Authority as part of mid-20th century 
flood control measures on the Thames River system. The box girder structure, once 
common in the 1950s and 1960s, has become an increasingly rare structure type in the 
province and few remain, especially over watercourses. Thus, the Thorndale Bridge is a 
representative example of a mid-20th century box girder bridge over a water crossing 
that is becoming increasingly rare in the province.  

The heritage attributes of the Thorndale Bridge include: 

• Four-span cast-in-place concrete two-cell box girder bridge 

• Concrete abutments 

• Piers with concrete shafts and triangular ice breaker heads on the sides 
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7.0 Impact Assessment and Mitigation 

7.1 Description of Proposed Undertaking 

The purpose of the Class EA project is to identify improvements to the Thorndale Bridge 
on County Road 28/Thorndale Road. The existing bridge is approximately 67 years old 
and has been identified for replacement within the next 10 years. The Class EA 
considered alternatives for replacement of the existing structure. Following 
consideration, the preferred solution is to construct a new bridge on the existing 
alignment using a temporary detour during construction. The preferred solution includes 
the following improvements: 

• Replace the existing structure with a three-span (34.5 m – 46 m – 34.5 m) integral 
abutment bridge with a slab-on-steel I girder superstructure. 1700 millimetre (mm) 
deep steel I-girders, spaced at about 3.6 m, will be used to support the concrete 
deck. The bridge is designed for a 75-year lifespan. 

• Each of the integral abutments consist of a concrete stem supported by a single row 
of steel H-piles. The new bridge abutments will be situated about 2.0 m beyond the 
existing abutments to avoid conflict with the existing abutment footing and piles. 

• Three in-water piers (8 m length) will be removed to 300 mm below grade (stream 
bed) and replaced with two in-water piers (5.5 m length) on different footprints. The 
width of the new piers is approximately equal the width of the existing piers. 

• Below the bridge deck, the slope on the west bank will be cut to a 2:1 slope whereas 
the slope on the east bank will be filled to achieve a 2:1 slope. No grading will take 
place within 5 m of the river’s edge (estimate using a water level of 265 m above sea 
level (MASL) recorded April 2019). 

• The two-lane cross section will be maintained, with the ability to accommodate 
active transportation. The recommended bridge widening along Thorndale Road 
accommodates two 3.75 m lanes with 1.6 m paved shoulders at each side, and a 
2.5 m raised multi-use trail on the south side. 

As noted in Section 2.2, a draft version of the CHER was provided to the client in 2019 
to inform the determination of the EA schedule for the Thorndale Bridge EA. The EA 
study was determined to be a Schedule ‘C’ project. The draft version of the CHER was 
amended in May 2020 to include the following impact assessment and mitigation 
measures.  
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7.2 Impact Assessment and Mitigation Methodology 

The assessment of impacts on heritage resources is based on the impacts defined in 
Info Sheet #5 (Government of Ontario 2006b). Impacts to heritage resources may be 
direct or indirect. Direct impacts include:  

• Destruction of any, or part of any, significant heritage attributes or features 

• Alteration that is not sympathetic, or is incompatible, with the historic fabric and 
appearance 

Indirect impacts to cultural heritage resources do not result in the direct destruction or 
alteration of the feature or its heritage attributes, but may indirectly affect the cultural 
heritage value of a property by causing: 

• Shadows created that alter the appearance of a heritage attribute or change the 
viability of a natural feature or plantings, such as a garden 

• Isolation of a heritage attribute from its surrounding environment, context or a 
significant relationship 

• Direct or indirect obstruction of significant views or vistas within, from, or of built 
and natural features 

• A change in land use such as rezoning a battlefield from open space to residential 
use, allowing new development or site alteration to fill in the formerly open spaces 

• Land disturbances such as a change in grade that alters soil, and drainage 
patterns that adversely affect an archaeological resource 

(Government of Ontario 2006b) 

As Middlesex County does not have specific heritage bridge guidelines, the OHBG were 
used to provide guidance on the alternatives that may be considered when impacts are 
anticipated to a bridge with cultural heritage value. The OHBG have eight conservation 
options for bridges that are subject to repair, rehabilitation, or proposed replacement 
(MTO 2008). In addition to its role as a provincial guidance document, it should be 
noted that the OHBG are intended for use in bridges that meet the 60 point threshold for 
consideration as a heritage bridge. While the Thorndale Bridge does not meet this 
threshold, the conservation options presented by the OHBG have been considered 
when refining an appropriate mitigation strategy for impacts identified. The eight 
conservation options are: 

1) Retention of existing bridge with no major modifications undertaken 
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2) Restoration of missing or deteriorated elements where physical or documentary 
evidence (e.g. photographs or drawings) existing for their design 

3) Retention of the existing bridge with sympathetic modification 

4) Retention of the existing bridge with sympathetically designed new structure in 
proximity 

5) Retention of existing bridge no longer for vehicular purposes but adapted for a new 
use 

6) Retention of bridge as heritage monument for viewing purposes on Thorndale Road  

7) Relocation of smaller, lighter single span bridges to an appropriate new site for 
continued use or adaptive re-use 

8) Bridge removal and replacement with a sympathetically designed structure 
a) Where possible, salvage elements/members of bridge for incorporation into new 

structure or for future conservation work or displays; and, 
b) Undertake full recording and documentation of existing structure  

(MTO 2008) 

7.3 Impact Assessment 

The Thorndale Bridge has CHVI since it meets one of the criteria for cultural heritage 
value included in O. Reg. 9/06. Accordingly, an assessment of impacts must be carried 
out to determine potential direct and indirect impacts. Table 3 provides an outline the 
potential direct and indirect impacts on the Thorndale Bridge as defined by Info Sheet 
#5, which is listed in Section 7.2. The following acronyms are used in the tables to 
denote the assessment of impacts: NA = Not Anticipated, A = Anticipated Impact, 
P = Potential Impact. 
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Table 3:  Potential Impacts to Thorndale Bridge 

Direct Impact Assessment Discussion 
Destruction of any, or 
part of any, significant 
heritage attributes or 
features. 

A The Class EA determined that the 
preferred solution is to construct a new 
bridge on the existing alignment. This will 
result in the destruction of the existing 
Thorndale Bridge. The heritage attributes 
identified are limited entirely to the 
structure and will be directly impacted by 
the destruction of the structure itself.  
The Class EA preferred solution does not 
propose the alteration of the Thorndale 
Bridge. Rather, the proposed solution is to 
remove the existing bridge and construct 
a new bridge on the existing alignment. 
Therefore, mitigation measures are 
required to mitigate direct impacts.   

Alteration that is not 
sympathetic, or is 
incompatible, with the 
historic fabric and 
appearance. 

N/A 

Shadows created that 
alter the appearance of a 
heritage attribute or 
change the viability of a 
natural feature or 
plantings, such as a 
garden 

N/A The Class EA determined that the 
preferred solution is to remove the 
existing bridge and construct a new bridge 
on the existing alignment. 
Therefore, indirect impacts are not 
anticipated to the Thorndale Bridge. As 
the heritage attributes of the bridge are 
limited to the structure itself, the 
demolition will remove all heritage 
attributes. Therefore, the Thorndale 
Bridge will not be indirectly impacted by 
shadows, isolation, or obstruction.  
Therefore, mitigation measures are not 
required to mitigate indirect impacts. 

Isolation of a heritage 
attribute from its 
surrounding environment, 
context or a significant 
relationship 

N/A 

Direct or indirect 
obstruction of significant 
views or vistas within, 
from, or of built and 
natural features 

N/A 

A change in land use 
such as rezoning a 
battlefield from open 
space to residential use, 
allowing new 

N/A 
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Direct Impact Assessment Discussion 
development or site 
alteration to fill in the 
formerly open spaces 

7.4 Summary of Impacts 

Following the assessment of impacts presented in Table 3, direct impacts are 
anticipated to the heritage attributes of the Thorndale Bridge. The direct impact 
identified is destruction, as all the identified heritage attributes of the Thorndale Bridge 
will be removed. Therefore, mitigation measures are required. No indirect impacts were 
identified as the heritage attributes of the Thorndale Bridge are limited to the bridge 
itself.  

7.5 Mitigation Options 

As discussed in Section 7.2, as Middlesex County does not have specific heritage 
bridge guidelines, the OHBG were used to provide guidance on mitigation options that 
should be considered when impacts are anticipated to a bridge with cultural heritage 
value. Table 4 presents the eight OHGB conservation options for bridges that are 
subject to repair, rehabilitation, or proposed replacement (Ontario Ministry of 
Transportation 2008).  

Table 4:  Conservation Options from the Ontario Heritage Bridge Guidelines 

Conservation Option Discussion  
1. Retention of the existing bridge with 

no major modifications undertaken 
The retention of the current bridge with no 
major modifications is not feasible since 
the County of Middlesex has identified that 
the Thorndale Bridge will reach the end of 
its lifespan in the next 10 years and has 
capacity concerns related to pedestrian 
and cyclist traffic.  
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge.  
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Conservation Option Discussion  
2. Restoration of missing or deteriorated 

elements where physical or 
documentary evidence (e.g. 
photographs or drawings) existing for 
their design 

The current bridge is reaching the end of 
its lifespan and has capacity concerns 
related to pedestrian and cyclist traffic. 
Restoring the bridge increases the chance 
of structure failure and emergency closure 
for repairs. Additionally, restoring the 
bridge does not accommodate active 
transportation facilities with standard 
shoulders or sidewalks  
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge. 

3. Retention of the existing bridge with 
sympathetic modification 

The current bridge is reaching the end of 
its lifespan and has capacity concerns 
related to pedestrian and cyclist traffic. 
Retaining the bridge increases the chance 
of structure failure and emergency closure 
for repairs. Additionally, retaining the 
bridge does not accommodate active 
transportation facilities with standard 
shoulders or sidewalks  
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge. 

4. Retention of the existing bridge with 
sympathetically designed new 
structure in proximity 

The retention of the current bridge with a 
sympathetically designed new structure in 
proximity is not suitable since the current 
bridge is reaching the end of its lifespan. A 
new bridge on a different alignment was 
determined to have a high impact on 
wildlife, wildlife habitat, and overall cost. 
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge. 



Cultural Heritage Evaluation Report and Heritage Impact Assessment: 
Thorndale Bridge 

Impact Assessment and Mitigation  
July 23, 2020 

 7.7 
 

Conservation Option Discussion  
5. Retention of existing bridge no longer 

for vehicular purposes but adapted 
for a new use.  

The Thorndale Bridge is reaching the end 
of its lifespan and serves a utilitarian 
purpose. A new bridge on a different 
alignment was determined to have a high 
impact on wildlife, wildlife habitat, and 
overall cost. As such, replacement at the 
current location was determined to be the 
most appropriate during the Class EA. 
Given the location of the bridge on a 
county road, the new design will speak to 
additional pedestrian and cyclist needs, 
making retention of the existing bridge 
redundant.  
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge. 

6. Retention of bridge as heritage 
monument for viewing purposes only 

The retention of the current bridge as a 
heritage monument for viewing purposes 
only is not appropriate since this bridge is 
part of Thorndale Road and serves a 
utilitarian purpose. The Thorndale Bridge 
is a representative beam/girder bridge. 
Although becoming increasingly rare, the 
MTO bridge list indicates that there 148 
beam/girder bridges with concrete box 
beams in the province, and 15 of this type 
specifically within the West Region. 
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge. 

7. Relocation of smaller, lighter single 
span bridges to an appropriate new 
site for continued use or adaptive re-
use 

The Thorndale Bridge is a four-span 
bridge over the Thames River. It is not a 
single span bridge.  
Accordingly, this mitigation option is 
not suitable for the Thorndale Bridge. 

8. Bridge removal and replacement with 
a sympathetically designed structure 

a) Where possible, salvage 
elements/members of bridge 
for incorporation into new 
structure or for future 

As identified in Table 3, the removal of the 
bridge would result in the destruction of 
the heritage attributes. Prior to the removal 
of the bridge, a full recording and 
documentation of the existing structure 
and its landscape setting should be 
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Conservation Option Discussion  
conservation work or displays; 
and, 

b) Undertake full recording and 
documentation of existing 
structure 

completed to create a public record of the 
structure. In the case of the Thorndale 
Bridge, salvage is not a recommended 
mitigation measure as the CHVI of the 
bridge is limited to its increasing rarity. The 
bridge was not identified to contain 
decorative features or other elements that 
could be incorporated into a new bridge 
design or commemoration piece. 
Given the CHVI identified for the 
Thorndale Bridge, documentation is an 
appropriate mitigation strategy finds an 
appropriate balance with the need to 
update infrastructure while also retaining a 
sense of the history of the site.  
This mitigation option is suitable for 
the Thorndale Bridge 

7.6 Mitigation Discussion 

The Thorndale Bridge was determined to have CHVI as it meets one criterion set out in 
O. Reg. 9/06 of the OHA. Specifically, the CHVI of the property related to its design 
value as a representative example of a mid-20th century box girder structure, that is 
becoming increasingly rare in the province. Thorndale Bridge scored 40 points 
according to the OHBG and therefore does not meet the threshold of 60 points to be 
considered provincially important. 

As identified in Table 3, the proposed replacement of the Thorndale Bridge will have an 
adverse impact on the CHVI of the structure as it will remove all heritage attributes 
which define its significance. Accordingly, the eight conservation options from the 
OHBG were presented as potential mitigation options.  

Based on the results of the Class EA, the preferred solution is to construct a new bridge 
on the existing alignment using a temporary detour during construction. Retention or 
modification of the Thorndale Bridge is not considered a viable option as the current 
bridge is reaching the end of its lifespan and has capacity concerns related to 
pedestrian and cyclist traffic. Retaining the bridge increases the chance of structure 
failure and emergency closure for repairs. Additionally, retaining or modifying the bridge 
does not accommodate active transportation facilities with standard shoulders or 
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sidewalks (Middlesex County 2019). The salvaging of materials from the bridge would 
not convey its identified CHVI, which is limited to its increasing rarity. 

The removal of the bridge would result in the destruction of the heritage attributes. 
Therefore, in order to mitigate the effects of the project on these heritage attributes prior 
to the removal of the bridge, a full recording and documentation of the existing structure 
and its landscape setting should be completed to create a public record of the structure.  
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8.0 Recommendations 

An evaluation of cultural heritage value and assessment of impacts resulting from the 
(Class EA) Study for improvements to the Thorndale Bridge on County Road 28 
(Thorndale Road) has determined that the proposed removal of the existing bridge and 
construct a new bridge on the existing alignment would result in direct impacts to the 
Thorndale Bridge through demolition. Based on the presence of cultural heritage 
resources which have the potential to be affected by the proposed undertaking, 
mitigation measures in the form of documentation is recommended. 

Documentation should be undertaken during the detailed design work program prior to 
any change in site conditions and include:  

• Documentation in the form of detailed photography should be completed under the 
direction of a heritage professional in good standing with the Canadian Association 
of Heritage Professionals  

• The results of the documentation should be made available at local libraries for 
public use 

8.1 Deposit Copies 

In order to further the retention of historic information, copies of this report should be 
deposited with the Middlesex County and a local repository of historic material. 
Therefore, it is recommended that this report be deposited at the following location: 

Middlesex County Library – Thorndale 
Branch 
21790 Fairview Road, PO BOX 88 
Thorndale, ON N0M 2P0 

Municipality of Thames Centre 
Municipal Heritage Committee 
4305 Hamilton Road 
Dorchester, ON N0L 1G3 
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9.0 Closure 

This report has been prepared for the sole benefit of Middlesex County and may not be 
used by any third party without the express written consent of Stantec Consulting Ltd. 
Any use which a third party makes of this report is the responsibility of such third party.  

We trust this report meets your current requirements. Please do not hesitate to contact 
us should you require further information or have additional questions about any facet of 
this report. 

 

STANTEC CONSULTING LTD. 

 

 

 

Meaghan Rivard, MA, CAHP 
Senior Heritage Consultant 
Tel: (519) 645-3350 
Cell: (226) 268-9025 
meaghan.rivard@stantec.com  

Colin Varley, MA, RPA 
Senior Associate, Environmental Services 
Tel: (613) 738-6087 
Cell: (613) 293-3035 
colin.varley@stantec.com 
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Appendix A: Evaluation Criteria 

The following scoring system was developed to provide a clear and easily understood system for evaluating bridges 
for potential inclusion on the Heritage Bridge List.  The scoring, derived from Ontario Regulation 9/06, is divided into 
three main areas: Design / Physical Value, Contextual Value and Historic / Associative Value. Within these three 
divisions are further criteria that are individually scored.  For the purposes of these Guidelines, a bridge with a score 
of 60 or greater is considered provincially important.    

Criteria Details Score Comments 

Design / Physical 
Value 
(Total marks 50)  

The Score for Design/Physical  Value is comprised of three 
elements: Functional Design, Visual Appeal and Materials.  

Functional Design 
(Maximum score 20) 

Excellent 20 Displays a high degree of technical merit or scientific 
achievement and; 
• Is one of a kind or prototype (first or earliest example of its

kind), or 
• Is exemplary for its kind (i.e. the longest, highest, etc. of its

kind).  Examples: Rainy Lake Causeway, reinforced 
concrete bridge at Massey 

Very Good 16 Displays a high degree of technical merit or scientific 
achievement and; 
• Includes types in which fewer than five survive within a

Region. 
Fair 12 This category includes types of which fewer than five survive 

within a Region, regardless of degree of technical merit or 
scientific achievement, even if many were originally 
constructed.  
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Criteria Details Score Comments 

 

 Common 0 Of little value from a technical or scientific perspective. 
Many were built, many remain. 

    
Visual Appeal 
(Maximum score 20) 

Excellent 20 High degree of craftsmanship or stylistic merit for most of the 
elements of the bridge; the design elements are well balanced 
and overall the structure is well proportioned; modifications are 
sympathetic. 

 Good  12 Well-proportioned bridge that has a general massing that is 
appropriate to the landscape in which it is situated. 

 Fair 4 Structure has only one or two noteworthy elements or is 
severely altered from its original form.  

 None 0 No noteworthy features 
    
Materials     
(Maximum score 10) 

Excellent 10 Provincially rare or unusual materials. 
Stone, wrought iron are examples of provincially rare 
materials.  

 Very Good 8 Regionally rare or unusual materials. 
Wood and riveted steel are examples of regionally rare 
materials.  

 Good 5 Unusual Combinations: this is reserved for materials that are 
used in combination(s) that are considered unusual or 
remarkable.  

 Common 0 Common materials or combinations 
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Criteria Details Score Comments 

 
 
Contextual Value 
(Total marks 25) 

   

Landmark   
(Maximum score 15) 

Excellent 15 Physically prominent: The bridge is highly significant physically 
and a primary symbol in the area.  This includes ‘gateway’ 
structures.  

o It is a critical element in understanding a family of 
bridges within a corridor 

 
 

 Good  9 Locally significant: The bridge is perceived in the community 
as having symbolic value rather than purely visual or aesthetic 
value. 

o It is an important element in understanding a family 
of bridges within a corridor. 

  
 Fair 3 A familiar structure in the context of the area. 

o It is a contributory element in understanding a family 
of bridges within a corridor.  

 Common 0 No prominence in area 
    
Character 
Contribution 
(Maximum score 10) 

Excellent  10 The bridge is the critical element in defining the character of 
the area and is of great importance in establishing or 
protecting this character. 

 Good 6 Maintains or contributes to the overall character of the area 
and is of municipal importance in establishing or protecting this 
character.   
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Criteria Details Score Comments 

 Common  0 Character contribution is minimal. 
 

    
Historic / 
Associative Value 
(Maximum score 25) 

  
 

    
Designer/Construction 
Firm (Maximum 15 
points) 

Excellent 15 Known influential designer-builder: structure demonstrates or 
reflects the innovative work or ideas of companies, engineers 
and/or builders having major impacts on the development of a 
community.  For this item, community is broadly defined to 
include professional groups who have been demonstrably 
affected by the work in question.  

 Good 9 Known prolific builder-designer: companies, engineers, and/or 
builders directly responsible for a large number of structures 
whose activities led to design or construction refinements and 
the establishment of standard forms.  

  
Fair 

3 Known undetermined contribution: companies, engineers, 
and/or builders about who have made a limited/minor 
contribution to a community.  

 Unknown 0 Those responsible for the design/construction are not known 
Association with a 
Historical theme, 
person or event 
(Maximum score 10 
points) 

Excellent 10 Direct Association with a theme or event that is highly 
significant in understanding the cultural history of the nation, 
province or municipality. 

 Good  6 Close association with a theme or event within an area 
 Common 0 Limited or no association with historic themes or events. 
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Appendix B1 – Blank Bridge Form 
 

Criteria Details Maximum
Score 

Assigned
Score 

Comments – Provide justification for the assigned score 

Design/Physical 
Value 
(Total marks 50)  

    

Functional Design 
(Maximum score 20) 

Excellent 20  

 Very Good 16  

 Fair 12  
 Common 0  

 

     
Visual Appeal 
(Maximum score 20) 

Excellent 20  

 Good  12  
 Fair 4  
 None  0  

 

Materials     
(Maximum score 10) 

Excellent 10  

 Very Good 8  
 Good 5  
 Common 0  
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Criteria Details Maximum
Score 

Assigned
Score 

Comments – Provide justification for the assigned score 

     
      
Contextual Value 
(Total marks 25) 

    

Landmark   
(Maximum score 15) 

Excellent 15  

 Good  9  
 Fair 3  
 Common 0  

 

     
Character 
Contribution 
(Maximum score 10) 

Excellent  10  

 Good 6  
 Common  0  

    

 

Historical 
Association 
(Maximum score 25) 

    

Designer/Construction 
Firm (Maximum 15 
points 

Excellent 15  

 Good 9  
  

Fair 
3  

 Unknown 0  
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Criteria Details Maximum
Score 

Assigned
Score 

Comments – Provide justification for the assigned score 

Association with a 
Historical theme, 
person or event 
(Maximum score 10 
points) 

Excellent 10  

 Good  6  
 Common 0  

 

  Total   
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