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1.0 INTRODUCTION 
 
The Saltfleet Conservation Area, one of many Conservation Areas owned and operated by the Hamilton 
Region Conservation Authority (HCA), is comprised of several properties in the upper Stoney Creek and 
Battlefield Creek watersheds. One of parcels is located on the east side of First Road East, Hamilton (see 
Figure 1-1). This particular property is located south of the Niagara Escarpment and was recently 
purchased by the HCA specifically to create wetland areas to address flooding and erosion downstream 
within the urban area of Stoney Creek while creating natural heritage features associated with the wetland 
and creating passive recreational opportunities and links to conservation lands in this area. The property, 
Battlefield Creek 1 (BC-1) is currently vacant with no active management or visitor use on site.   
 
1.1  Project Objectives  
HCA has initiated the Saltfleet Conservation Area Wetland Restoration Program to undertake the creation 
of multiple wetlands in the upper Battlefield Creek and Stoney Creek watersheds to retain water to reduce 
flood and erosion risks downstream below the Niagara Escarpment in the urban area of Stoney Creek. 
Furthermore, the objectives also desired to enhance and enlarge existing wetland areas and to create new 
wetland areas where enhanced wetland hydrologic functions could reduce the impacts of high-water events 
and provide water to area watercourses during low flow periods. In addition, HCA desired to 1) restore the 
natural features and functions of the relatively degraded watercourses in the area; 2) restore, enhance and 
enlarge the natural heritage features associated with the floodplains, wetlands and watercourses of the 
area; 3) provide linkages within and between conservation area lands by utilizing the Dofasco Trail; and 4) 
enhance and create passive recreational opportunities along the Dofasco Trail. 
 
In support, the HCA completed the 2011 ‘Draft’ Conservation Ontario Class Environmental Assessment 
(Class EA) for the Lower Stoney Creek and Lower Battlefield Creek (AMEC, 2011), the Program Overview 
(East Escarpment Conservation Area Watershed Restoration Program, 2015) and subsequently the Flood 
and Erosion Control Project Class Environmental Assessment (Amec Foster Wheeler, 2018). The 2011 
‘Draft’ Conservation Ontario Class Environmental Assessment (Class EA) for the Lower Stoney Creek and 
Lower Battlefield Creek, recommended further determined assessment of flood and erosion controls above 
the Niagara Escarpment. The 2018 Flood and Erosion Control Class EA provided further detailed analyses 
of the preferred project alternatives, preferred locations for the wetlands and associated supporting 
engineering, floodplain hydrology and hydraulics information. In particular, the Class EA also detailed the 
design requirements for the proposed BC-1 facility with the end result being a passively-functioning, natural 
wetland that contributes to addressing downstream flooding and erosion.  
 
1.2 Project Scope: 
Building on the completed environmental assessment, the main objectives (scope) of this project are as 
follows:  
 

a) complete the engineering and geomorphology design of the wetland, grading, any required berm 
and watercourse meandering/relocation; 

b) prepare a design of the wetland to function naturally including habitat and planting considerations; 
c) provide a Preliminary Design Report which includes solutions and associated budget costs for the 

project for HCA consideration and approval; 
d) provide Detailed Design based on the Preliminary Design Report. This report must include 

Construction Plans and Specifications for all necessary aspects for the proposed work, with suitable 
detail for construction tendering purposes;  

e) acquire approval from various governmental agencies including the City of Hamilton (for a site 
alteration permit for any area not located in HCA’s regulated areas), MECP and DFO; and,  

f) In consultation with the Ministry of Natural Resources and Forestry. address all applicable 
requirements of the Lakes and Rivers Improvement Act, R.S.O., 1990 and the associated Technical 
Guidelines for the proposed facility.  
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In support of the design process, the 2018 Class EA stipulated that the following detailed assessments 
would need to be conducted: 
  

a) Topographic survey of the storage facility and adjacent lands;  
b) Geotechnical assessment to determine bedrock and groundwater elevations.  
c) Soil quality assessment as material may be relocated off-site;  
d) Hydrogeological assessment to determine groundwater fluctuations and potential recharge areas;  
e) Terrestrial ecology (Vegetation) assessment, including ELC mapping, vegetation inventory, tree 

inventory, SAR survey, and significant wildlife habitat (SWH) screening, including bats;  
f) Terrestrial ecology (Wildlife) assessment, including breeding bird survey, nocturnal amphibian 

survey, turtle surveys, SWH screening and SAR survey;  
g) Fisheries and aquatic habitat mapping;  
h) Stream morphology of the creek reaches within the storage facility;  
i) Refined hydrologic and hydraulic assessment;  
j) Cultural heritage assessment; and,  
k) Archaeological Stage 1 assessment.  

 
The proposed design, including all planning, design, construction plans and specifications, is to be 
completed in accordance with all applicable legislation, permit requirements, codes, and standards. Details 
of the specific project requirements were presented in the Project Terms of Reference and include:  
 

a) Detailed grading including the wetland depths;  
b) Storage volumes and elevations;  
c) Flooding durations including the wetland wet period;  
d) Baseflow attenuation through the control of storm runoff response;  
e) Wetland terrestrial habitat requirements;  
f) Aquatic habitat enhancements; and,  
g) Bedrock and ground water elevations.  

 
In addition, the study will re-evaluate the reduction in flooding and erosion downstream under the proposed 
wetland design (using the Wood 2018 preliminary analysis as a basis) and update the Floodplain Mapping 
to document the changes in the Regional Floodplain.  
 
1.3 Flood and Erosion Control Project Class EA Vision for BC-1: 
Figure 1-2 shows the proposed BC-1 wetland facility as envisioned by the previous study. The proposed 
facility would use the existing 1.75 m span by 0.9 m rise concrete box culvert on First Road East as the 
ultimate outlet for the proposed BC-1 facility. However, due to the limited depth of storage, it was proposed 
to raise the road by 1.8 m to 189.30 m or create an equivalent standalone berm upstream of the crossing. 
Approximately 346 m of road would have to be raised. The maximum elevation and depth of storage would 
be 189.00 m and 2.70 m based on providing 0.30 m to freeboard to the First Road East. No excavation 
would be required to achieve storage requirements. Portions of the ponding would be within HCA’s property, 
but significant portions would also be on non-HCA property and across the Dofasco Trail.  The total storage 
envisioned would be 200,000 m3 in a single, on-line facility.  
 
However, HCA subsequently realized that the possibility of using First Road East as a berm to contain the 
flood storage volumes would provide to be problematic, given the additional requirements and costs of 
using a municipal road for this purpose.  
 
1.4 Study Team: 
The Water’s Edge team was engaged by the Hamilton Conservation Area (HCA) to complete necessary 
studies and prepare a Preliminary and Detailed Design Report for the BC-1 water retention facility, wetland 
and creek restoration within the Upper Battlefield Creek watershed. The Study Team consisted of the 
following key members (Table 1-1): 
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Table 1-1: Study Team Members 
Scott Peck Hamilton Conservation 

Authority (HCA)
Study Team Lead  

Jonathan Bastian HCA Water Resources 
Engineering 

Ed Gazendam, Ph.D., P.Eng. Water’s Edge Consultant Team Project 
Manager and Senior 
Technical Specialist

Charles Mitz, Ph.D., P.Eng. 
 

Greer Galloway Sr. Hydrogeologist 

Bernard Lee, P.Eng.-  Soil Engineers Sr. Geotechnical Engineer
Basim Al-Ali, P.Eng. Soil Engineers Geotechnical Engineer
Ahmed Hassan, P.Eng. Soil Engineers Geotechnical Engineer
Tara Brenton Natural Resource 

Solutions Inc. (NRSI)
Senior Terrestrial & 
Wetland Biologist /

Patrick Deacon NRSI Terrestrial and Wetland 
Biologist 

Elaine Gosnell  
 

NRSI Terrestrial and Wetland 
Biologist 

Gina McVeigh NRSI Aquatic Biologist 
Ryan Good, M.A.Sc (Eng). Water’s Edge Water Resources 

Engineering 
Jangsoo Lee, M.Eng., P.Eng. Water’s Edge Water Resources 

Engineer 
Nik Gazendam, C.Tech, CISEC Water’s Edge Sr. Technician 
Garth Grimes Detritus Sr. Archaeologist

 
1.5 Study Area 
The subject property is located at Part Lot 21 and Lot 22, Concession 5 in the former Saltfleet Township 
(amalgamated by the City of Hamilton in 2001).  The property is approximately 73 hectares in area and is 
bounded by First Road East, the Dofasco 2000 Trail, Second Road East and Green Mountain Road East.   
It was previously a farm field in a low-lying area and is no longer farmed and is reverting to natural habitat. 
 
The roughly rectangular site contains about 400 m of the main channel of Battlefield Creek which flows 
from east to west across the northern portion of the property. 
 
The south half of the property forms a gently undulating plateau with elevations ranging from about 206 
metres above mean sea level (mASL) along Green Mountain Road to about 201 mASL along the crest of 
a low escarpment (the Eramosa escarpment) oriented east-west and transecting the approximate mid-point 
of the property. From the escarpment, the ground surface slopes steeply to a second plateau at about 190 
mASL elevation.  
 
Within the broader area, the dominant topographic feature is the Niagara Escarpment which is located 
between 750 and 800 m north of the subject property and which marks the boundary between the resistant 
dolostone bedrock to the south and the more easily eroded shales which occur at the base of the 
escarpment and underlie the lake plain north of the Escarpment. Elevations drop over 100 m between the 
crest of the Escarpment and the shores of Lake Ontario.  
 
Vegetation cover in the south half of the property is predominantly composed of row crops and hedgerows 
while the crest of the low escarpment is vegetated with a variety of trees and grasses. To the north of the 
low escarpment, the vegetation is more varied and consists of deciduous swamp, cultural thicket, meadow 
marsh, and cultural meadow. With the exception of the wooded area in the northwest corner of the property, 
referred to as a Green Ash Deciduous Swamp (see Ecological Land Classification by Natural Resource 
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Solutions Inc., in prep), the entire north part of the property was cleared and in agricultural use in 1943 
based on aerial photographs obtained from the McMaster University Air Photo collection. 
 
The Rural Hamilton Official Plan (OP, City of Hamilton 2018) identifies several natural heritage designations 
within the subject property (Map 1), including: 
 

 The treed feature in the northwest is considered a Natural Heritage Features Core Area, Key 
Natural Heritage Feature - Significant Woodlands and is part of the Greenbelt Natural Heritage 
System; 

 The treed feature in the southeast, as well as a treed feature on private land fronting onto Green 
Mountain Road East are considered Natural Heritage Feature - Linkages; 

 The property contains a portion of the headwaters of Battlefield Creek which are considered Key 
Hydrologic Feature - Streams; 

 The entire property is part of the Greenbelt Protected Countryside; and 
 The Niagara Escarpment Plan Area is immediately north of the property, adjacent to the Dofasco 

2000 Trail.  
 
1.6 Applicable Policies, Legislation and Planning Studies 
Table 1-2 summarizes the legislation, policies and planning studies that are specifically relevant to the 
proposed wetland, channel and flood mitigation works in relation to requirements for protection and 
mitigation during the completion of this work within the City of Hamilton. 
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Table 1-2 – Relevant Policies, Legislation and Planning Studies 
Policy/Legislation Description Project Relevance 
Provincial Policy 
Statement (PPS) 

 
(MMAH 2014) 

 Issued under the authority of Section 3 of the 
Planning Act and came into effect on April 30, 
2014, replacing the 2005 PPS (MMAH 2005). 

 Section 2.1 of the PPS – Natural Heritage 
establishes clear direction on the adoption of an 
ecosystem approach and the protection of 
resources that have been identified as 
‘significant’. 

 Provincial Plans including the Greenbelt Plan 
and Niagara Escarpment Plan take 
precedence over the PPS. 

 Section 3.1.4 states that: “Development and 
site alteration may be permitted in certain areas 
associated with the flooding hazard along river, 
stream and small inland lake systems … where 
the development is limited to uses which by 
their nature must locate within the floodway, 
including flood and/or erosion control works or 
minor additions or passive non-structural uses 
which do not affect flood flows.” 

 Section 3.1.6 states that “Where the two zone 
concept for flood plains is applied, development 
and site alteration may be permitted in the flood 
fringe, subject to appropriate floodproofing to the 
flooding hazard elevation or another flooding 
hazard standard approved by the Minister of 
Natural Resources.” 

 Section 3.1.7 states that development and site 
alteration may occur within hazard lands where 
the effects can be mitigated and no adverse 
environmental impacts will occur. 

 The Natural Heritage Reference Manual (MNRF 
2010) and the Significant Wildlife Habitat 
Technical Guide (OMNR 2000, MNRF 2012) 
were prepared by the MNRF to provide 
guidance on identifying natural features and in 
interpreting the Natural Heritage sections of the 
PPS. 

 Based on a preliminary analysis and field surveys, 
natural features were identified within the study 
area which have implications under the PPS: 

o Significant Woodland 
o Fish habitat 
o Confirmed and candidate SWH 
o Candidate habitat for Species at Risk (SAR). 
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Policy/Legislation Description Project Relevance 
Endangered Species Act 
(ESA) 

 
(Government of 
Ontario 2007) 

 The ESA prohibits killing, harming, harassing or 
capturing Endangered and Threatened species 
and protects their habitats from damage and 
destruction. 

 Based on a preliminary analysis, 80 SAR or SCC 
were identified as having the potential to occur 
within the Study Area based on habitat present. 

 Based on field surveys, 2 SAR birds and a SAR bat 
or bats belonging to the Myotis species grouping 
were observed. 

 Habitat may be present for SAR bat roosting, 
foraging and travel corridors (flyways). Regulated 
habitat for the 2 SAR birds is not present within the 
property. 

 The limit of disturbance associated with the 
proposed berms and wetland habitats will not 
directly impact these habitats. 

Migratory Birds 
Convention Act 
 
(Government of Canada 
1994) 

 The MBCA protects migratory game birds, 
insectivorous birds, and several other 
migratory non-game birds from persecution in 
the form of harassment. 

 The schedule of on-site work must consider the 
MBCA window, with timing of breeding bird 
season generally extending between late 
March to late August. 

 “Incidental take” is considered illegal, with 
the exception of a permit obtained by the 
Canadian Wildlife Service (CWS). 

 Numerous species protected by the Migratory Birds 
Convention Act were identified in background 
screening for the study area and confirmed as 
present during surveys. 

 The timing of construction activities, especially 
vegetation clearing must have consideration for the 
MBCA. 
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Policy/Legislation Description Project Relevance 
The Canadian Fisheries 
Act 
 
(Government of Canada 
2019b) 

 Under the updated federal Fisheries Act, fish 
are protected through 2 core prohibitions: 
Section 34.4(1) the death of fish by means 
other than fishing, and Section 35(1) the 
harmful alteration, disruption, or destruction 
(HADD) of fish habitat (Government of Canada 
2019). 

 Any proposed work, undertaking, or activity 
should aim to avoid causing the death of fish, or 
the harmful alteration, disruption or destruction 
of fish habitat through the course or as a result 
of any proposed undertaking. Fish habitat is 
defined as “spawning grounds and any other 
areas, including nursery, rearing, food supply 
and migration areas, on which fish depend 
directly or indirectly in order to carry out their life 
processes”. 

 If there is any proposed work below the high-
water mark or channel itself, a proponent-led 
Department of Fisheries and Oceans (DFO) 
assessment must be completed for the 
proposed works to determine if the works have 
the potential to contravene the Fisheries Act and 
require a request for review by the Fisheries 
Protection Program. 

 If impacts to fish or fish habitat cannot be 
mitigated effectively, a Fisheries Act Authorization 
may be required. 

 If any work is to be completed in the vicinity of the 
watercourse within the subject property, a 
proponent-led DFO assessment is required 
(detailed design is completed) to ensure that the 
works will result in no residual negative effects to 
fish or fish habitat. 

 Based on the preliminary design, an assessment 
was completed and indicated that a request for 
review should be submitted. 

 An RfR will be submitted to the Fisheries 
Protection Program in November 2020. Once 
submitted, it is currently taking 4-5 months for a 
biologist to be assigned to the project. 

 DFO should be consulted as early in the process 
as feasible. 

 Pending the works and result of the DFO review, 
an Authorization may be required. This will result 
in off-setting being needed and a Letter of Credit 
from HCA. 
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Policy/Legislation Description Project Relevance 
Fish and Wildlife 
Conservation Act 
 
(Government of Ontario 
1997) 

 The FWCA provides protection for certain bird 
species, not protected under the MBCA (i.e. 
raptors), as well as furbearing mammals and 
their dens or habitual dwellings, aside from the 
Red Fox (Vulpes vulpes) and Striped Skunk 
(Mephitis mephitis). 

 The FWCA provides protection for fish. 

 The timing of construction activities, especially 
vegetation removal, must have consideration for 
bird nesting and den sites for furbearing mammals. 

 A permit may be required from the MNRF to 
remove fish and other wildlife species prior to any 
de-watering during construction if required. 

 No dens (active or inactive) were noted within the 
proposed development area. 

 Wildlife sweeps by qualified biologists may be 
warranted prior to any vegetation 
removals/clearing. 

Greenbelt Plan (MMAH 
2017) 

 The Greenbelt Plan was prepared under the 
authority of the Greenbelt Act (Government of 
Ontario 2005a) and builds upon the existing 
policy framework established in the PPS. 

 The Plan identifies where urbanization 
should not occur to provide permanent 
protection to the agricultural land base and 
the natural ecological features in the 
Greater Golden Horseshoe area. 

 The Plan identifies the “Protected Countryside” 
which is further divided into the: 

o Agricultural System, 
o Natural System and  
o Settlement Areas. 

 The “Natural System” consists of the “Natural 
Heritage System” and the “Water Resources 
System”. 

 The entire subject property falls within the 
Greenbelt Protected Countryside. 

 The treed area in the northwest extent of the 
subject property is considered part of the Natural 
Heritage System (NHS). 

 A minimum 30m vegetation protection zone from 
the dripline of the woodland is typically required. A 
proposal for new development or site alteration 
within 120 metres of a significant woodland within 
the NHS requires an evaluation to identify any 
extension beyond the 30 metre minimum vegetation 
protection zone sufficient for the protection and 
maintenance of the feature and its functions 
(Government of Ontario 2005b). 

 Notwithstanding the previous point, development or 
site alterations is permitted within a key natural 
heritage feature or key hydrological feature for 
conservation and flood or erosion control projects, 
but only if they have been demonstrated to be 
necessary in the public interest and after all 
alternatives have been considered. 
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Policy/Legislation Description Project Relevance 
HCA Ontario Regulation 
161/06 
 
(Government of Ontario 
2013) 

 Regulation issued under Conservation Authorities 
Act, R.S.O. 1990. 

 Through this regulation, the HCA has the 
responsibility to regulate activities in natural 
and hazardous areas (i.e., areas in and near 
rivers, streams, floodplains, wetlands, and 
slopes), and in areas where development 
could interfere with the hydrologic function of a 
wetland, including areas up to 120m of all 
Provincially Significant Wetlands (PSWs). 

 Regulated watercourses, floodplain, and 
unevaluated wetlands are present within the 
subject property. 

 No PSWs are present within the study area. 
 In accordance with this policy, the detailed design 

plans have been prepared to avoid negative 
impacts to the regulated natural features and their 
ecological functions. 

Rural Hamilton Official 
Plan (RHOP) 
 
(City of Hamilton 2018) 

 The RHOP does not permit new developments 
or site alterations within PSW boundaries, or 
within or adjacent to Significant Woodlands, 
Environmentally Significant Areas or Streams. 

 If developments or site alterations are being 
proposed within or adjacent to (within 120m of) 
Core Areas under the RHOP, an EIS, to the 
satisfaction of the City in consultation with the 
HCA, is required. 

 The treed feature in the northwestern extent of the 
property is considered a Core Area (Significant 
Woodland) under the RHOP. 

 A section of Battlefield Creek bisects the property 
and alterations are proposed to this feature and a 
tributary to this feature. 

City of Hamilton - Rural 
Private Tree By-law 
(2000) 

 Restricts and regulates the destruction of trees 
by cutting, burning, or other means in 
woodlands, and lists protected tree species 
based on tree circumference and diameter. 

 An application for minor exceptions from the 
by-law must be submitted and permitted prior 
to cutting, burning or otherwise destroying 
trees within the municipal limits. 

 A general inventory of trees by vegetation 
community was conducted by a NRSI arborist to 
inform the preliminary design. 

 Within the vicinity of the development, a variety of 
mature trees were identified for protection within 
the swamp in the northwest and the H2 hedgerow. 

 A detailed tree inventory is being conducted by 
NRSI Certified Arborists. Potential removals and 
impacts to trees based on the detailed design will 
be provided under separate cover. 
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Policy/Legislation Description Project Relevance 
Ministry of Natural 
Resources and Forestry 
– Lakes and Rivers 
Improvement Act 
 
(RSO 1990 Chapter L.3) 

 The Lakes and Rivers Improvement Act (LRIA) 
provides the Minister of Natural Resources and 
Forestry with the legislative authority to govern 
the design, construction, operation, 
maintenance and safety of dams in Ontario. 

 The proposed dam and its control structures do not 
meet the criteria and are not subject to Ministry 
Approval. As Battlefield Creek through the proposed 
wetland area is an intermittent river, the designed 
dam is subject to very specific criteria under Section 
4, Table 1 of the LRIA Administrative Guide. The 
designed dam for Battlefield Creek does not qualify 
for any of the criteria under intermittent river with a 
reservoir surface area is <2 ha, <1.5 km2 watershed 
area, and a dam height of <3 m above stream bed. 

Ministry of Environment, 
Conservation and Parks 
 
(Environmental 
Protection Act, RSO 
1990 Chapter E.19 and 
Ontario Water 
Resources Act, RSO 
1990 Chapter O.40) 

 Environmental Protection Act (specifically 
Section 9 of the Act for discharge of 
contaminants) and/or the Ontario Water 
Resources Act (specifically Section 53 of the 
Act for sewage works) require that the 
proponent receive an Environmental 
Compliance Approval 

 Stormwater controls will require an ECA (previously 
known as a C of A). 
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2.0 EXISTING CONDITIONS 
 
2.1 General Watershed Characteristics  
The Upper Battlefield Creek watershed is located in the east end of the Hamilton Conservation Authority 
(HCA) watershed above the Niagara Escarpment. This area is comprised of agricultural uses, residential 
uses, fallow lands and remnant natural heritage features (wetlands, forest areas and watercourses). 
Battlefield Creek has a total area of 784 hectares with most of this area located above (i.e. south of) the 
Niagara Escarpment. Runoff from the southern half of the property (i.e. south of the Eramosa scarp) flows 
along two intermittent (and disappearing) channels. The westerly channel flows in a northwesterly direction 
(316o) to a doline (i.e. sinkhole) located at 601310 m E; 4783666 m N (Zone 17). The easterly channel 
follows a similar orientation (304o) before gradually cascading into the fractured bedrock at and to the east 
of the doline at 601344 m E; 4783656 m N. Both channels join in the subsurface near the first referenced 
doline and then flow in a north-northeasterly direction (005o) to their discharge at the base of the Eramosa 
Escarpment at approximately 601327 m E; 4783822 m N. Additional smaller discharge points occur locally 
along the full length of the scarp where they are visible as small seeps or areas of dense vegetation. 
 
From the base of the Eramosa scarp, runoff follows an intermittent channel initially east and then north to 
its confluence with the main channel of Battlefield Creek along the south margin of the woodland in the 
northwest corner of the property. 
 
The subject area is characterized by mild winters and relatively cool humid summers reflecting the lake 
effect from Lake Erie to the west and Lake Ontario to the east. Snow typically occurs during 4 to 5 months 
of the year. Modelling carried out by Aquafor Beech Ltd. for the nearby Elfrida Subwatershed (Aquafor 
Beech, 2018) suggests that the area receives approximately 930 mm of precipitation per year with 
groundwater recharge concentrated during the spring and fall seasons when precipitation exceeds 
evapotranspiration and when the ground is generally unfrozen.  
 
The annual volume of surplus water is estimated at approximately 335 mm which is made up of both 
infiltration and runoff. In this area, infiltration and runoff are difficult to separate owing to the effects of karst 
which may lead infiltrated precipitation to break out in springs as secondary runoff, and runoff that is 
captured in solution-enlarged joints. Projected changes to the climate in the Great Lakes region, based on 
modelled scenarios, include a rise in average annual temperature (Dove-Thompson et al, 2011) along with 
an increase in annual precipitation. Based on the seasonal recharge patterns, it is likely that the two effects 
will largely counteract each other leaving annual groundwater recharge relatively unchanged. 
 
2.2 Geology & Physiography 
The City of Hamilton is located on the Waterdown moraine where glacial tills dominate the soil stratigraphy. 
The tills extend onto dolomite bedrock of Amabel Formation. In places, the tills have been partly eroded by 
the water action of glacial Lake Whittlesey, filled with lacustrine sand, silt, clay and water-laid till.  
 
During the waning stages of the Wisconsinan glaciation, a series of glacial deposits were laid down over 
older strata and bedrock within the area. Menzies and Taylor (1998) described the following quaternary 
stratigraphy:  
 

 Upper glacial lacustrine deposits 
 Halton till (not known to occur within the subject lands) 
 Lower glacial lacustrine deposits (not known to occur within the subject lands) 

 
The upper glaciolacustrine deposits are predominantly fine textured silts and clays laid down when the area 
was inundated by a series of ponds during the deglaciation of the area when ice within the Lake Ontario 
basin prevented northward drainage. Sandy lacustrine deposits also occur but these are typically less 
widespread. Halton Till forms the upper glacial till in the area. Where present, Halton Till is fine textured 
and a reddish or grey/brown in colour. The till often contains silt or fine sand laminae/partings indicative of 
subaqueous deposition.  
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The surficial geology at the site is dominated by a stratum of glaciolacustrine silty clay with accumulations 
of organic soils (topsoil and peat) in low-lying areas, pavement structure and fill along the roads, and 
exposed bedrock in small areas where water erosion has removed the overburden cover.  
 
During geotechnical drilling (see Figure 2-1 for location of boreholes), the silty clay deposit was contacted 
in each of the boreholes beneath surface topsoil or road fill. The deposit extended to bedrock which was 
encountered at depths ranging from 0.6 to 5.5 m. Geotechnical testing (see Appendix A) indicated that the 
natural Water Content of the material ranged from 6% to 33% (median 19%) while the plastic and liquid 
limits were 21 and 43% respectively. Moisture contents below the plastic limit will normally allow for the 
formation and preservation of soil fractures and hence secondary fracture-related permeability. 
 
2.3 Bedrock Geology 
The project area is underlain by a sequence of gently south-dipping Paleozoic sedimentary rocks that were 
laid down as marine sediments in the Iapetus Ocean (pre-cursor to the Atlantic)  While younger bedrock 
formations once covered the area, these have been entirely removed by erosion over time. The Niagara 
Escarpment, the dominant topographic feature in the area, was created by differential erosion within the 
softer more easily erodible shales of the Queenston Formation which outcrops at the base of the 
escarpment bordering the lake, and the hard resistant dolostones of the Lockport Group which forms the 
crest of the Escarpment. The Ordovician-age Queenston Formation is composed of alternating red and 
green shales and mudstones. It is easily eroded and weathers readily to a sticky red clay material and is 
prone to formation of “badlands” topography. It has a total reported thickness of 150 m (Menzies and Taylor, 
1998) and is overlain by a series of Silurian-age strata that are generally well exposed along the Niagara 
Escarpment. These include the mixed siliciclastics and carbonates of the Clinton and Cataract Groups and 
the overlying shales and carbonates of the Lockport Group (Johnson et al. 1992). 
 
The Clinton-Cataract Group includes, in ascending order: quartz sandstones of the Whirlpool Formation, 
dolostones of the Manitoulin Formation, grey to red shales of the Cabot Head Formation, red sandstones 
and shales of the Grimsby Formation, grey-green to white sandstones of the Thorold Formation, dark to 
green-grey shales of the Neahga Formation, dolostones and argillaceous dolostones of the Reynales 
Formation, crinoidal limestones of the Irondequoit Formation, grey shales and limestones of the Rochester 
Formation and argillaceous dolostones of the Decew Formation. The overlying Lockport Group 
(nomenclature after Brunton and Brintnell, 2011) contains the Gasport, Goat Island, and Eramosa 
Formations with the Eramosa Formation forming the cap rock of the Escarpment in the study area. The 
bedrock geology of the area is shown on Figure 2-2. 
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Figure 2-2 – Conceptual Geological Section (from Brett and Brunton, 2018) 

 
Within the study area, the Eramosa Formation has been divided into two members: the Vinemount shale 
beds which are locally developed above the Goat Island Formation; and the Reformatory Quarry member. 
The Vinemount member comprises thinly bedded, fine-crystalline shaley dolostone. These beds are black 
to dark grey in freshly cut core and blasted outcrops but are a light grey colour in weathered outcrops 
(Brunton, 2009). There is a sharp contact between the Vinemount member and the overlying thicker bedded 
dolostones of the Reformatory Quarry member. The contact between the softer and more erodible 
Vinemount member and the more resistant Reformatory Quarry member is marked by a low scarp, referred 
to as the Eramosa scarp) located about 1 to 2 km south of the main Niagara Escarpment. 
 
2.4 Geotechnical  
A geotechnical investigation was completed by Soil Engineers Ltd and the full report, with relevant figures 
and appendices, can be found in Appendix A.  
 
The field work, consisting of nine (9) sampled boreholes, was performed between March 26 and April 4, 
2019. Groundwater monitoring wells, 50-mm in diameter, were installed in 6 selected boreholes to facilitate 
a hydrogeological study 
 
2.4.1 Subsurface Conditions 
The investigation has disclosed that beneath a topsoil veneer or road pavement, with a layer of earth fill in 
places, the area of investigation is underlain by silty clay, overlying dolomite and limestone bedrock at a 
depth ranging from 0.6 to 5.5 m from the prevailing ground surface. 
 
Detailed descriptions of the encountered subsurface conditions are presented on the Borehole Logs. The 
revealed stratigraphy is plotted on the Subsurface Profile (see Appendix A). The engineering properties of 
the disclosed soils and bedrock are discussed herein. 
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2.4.2 Silty Clay 
The silty clay deposit was contacted as the native stratum in the area of investigation. It is a glaciolacustrine 
deposit, laminated with silt and sand seams. Accordingly, its engineering properties pertaining to the project 
are given below:  
 

 High frost susceptibility and soil-adfreezing potential.  
 Low water erodibility.  
 Low permeability, with an estimated coefficient of permeability of less than 10-7 cm/sec, a 

percolation rate above 80 min/cm and runoff coefficients of:  
 

Slope
0% - 2% 0.15
2% - 6% 0.20
6% + 0.28

 
 A cohesive-frictional soil, the shear strength is derived from consistency and augmented by the 

internal friction of the sand and silt. 
 The clay will be stable in relatively steep slopes. However, prolonged exposure will allow infiltrating 

precipitation to saturate the silt layers and causing the wet silt to slough slowly. 
 A poor pavement-supportive material, with an estimated California Bearing Ratio (CBR) value of 

3%. 
 Moderately high corrosivity to buried metal, with an estimated electrical resistivity of 2500 ohmꞏcm. 

 
The obtainable degree of compaction is primarily dependent on the soil moisture and, to a lesser extent, 
on the type of compactor used and the effort applied. As a general guide, the typical water content values 
of the revealed soils for Standard Proctor compaction are presented in Table 2-1. 
 
Table 2-1 - Estimated Water Content for Compaction 

Soil Type 
 

Determined 
Natural Water 
Content (%) 
 

Water Content (%) for 
Standard Proctor Compaction 

100% (optimum) Range for 95% or + 

Granular Fill 4 to 10 7 4 to 10 
Earth Fill/Silty Clay 6 to 33 20 16 to 24 

 
The above values show that the contacted soils are mostly suitable for a 95% or + Standard Proctor 
compaction. Wet or weathered soils will require aeration prior to structural compaction. The existing earth 
fill must be sorted free of any deleterious materials prior to its use as structural backfill. The lifts for 
compaction should be limited to 20 cm, or to a suitable thickness as assessed by test strips performed by 
the equipment which will be used at the time of construction. 
 
2.4.3 Bedrock 
Refusal to auger drilling was contacted in the boreholes, at 0.6 to 5.5 m from the prevailing ground surface, 
or between El. 182.4 m and El. 187.5 m. It represents bedrock in this vicinity 
 
2.4.4 Construction Recommendations 
All excavation should be carried out in accordance with Ontario Regulation 213/91. For excavation 
purposes, the types of soils are classified in Table 2-2.  
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Table 2-2 - Classification of Soils for Excavation 

Material Type
Bedrock 1
Silty Clay 2
Earth Fill 3

 
Bedrock excavation is not expected nor required based on the current design. If necessary, bedrock 
excavation within 1.0 to 1.5 m into the bedrock will require a heavy-duty excavator equipped with a rock-
ripper and pneumatic hammer. Any excavation into the sound bedrock will require rock blasting. A blasting 
specialist must be consulted, and the surrounding structures must be carefully inspected and surveyed 
before blasting to prevent unwarranted damage claims arising from blasting. The yield of groundwater in 
excavation is anticipated to be slow in rate and limited in quantity. Any groundwater yield from the rock 
fractures may be appreciable initially but will decrease with conventional pumping from sumps.  
 
Earth fill to be used for the embankment around the wetland shall consist of low permeability clay material. 
Selected on site native silty clay, free of organics, is suitable for the construction of the embankment. The 
earth fill for an embankment should be compacted in lifts not exceeding 200 mm, to a minimum of 98% of 
the Standard Proctor Maximum Dry Density (SPMDD), with the water content close to its optimum moisture 
content.  
 
In preparation of the subgrade for embankment, topsoil and organic soils should be removed. The 
weathered soils shall be sub-excavated and the ground shall be proof-rolled. The fill placement and 
compaction should be inspected by either a geotechnical engineer, or a geotechnical technician under the 
supervision of a geotechnical engineer under full-time basis. The sides of earth embankment should be 
sloped at 1 vertical:3+ horizontal in the dry zone and 1 vertical:4+ horizontal in the wet zone and within 1 
m above the design water level. All the exposed slopes must be vegetated or sodded to protect from 
erosion. 
 
Rock fragments and granular fill can be used in areas where water retention is not necessary. Water 
channels and spillways should be provided with a liner for erosion resistance, consisting of rip-rap stone or 
gabion mattress above a filter fabric. The lining should extend from the walls over the entire basin. Service 
pipes in the earth embankment should be provided with anti-seepage collars in 25 m intervals, consisting 
of either clay or concrete plugs to protect the subsoils from water seepage through the bedding, which can 
result in loss of ground and creating a cavity in the embankment. 
 
2.5 Chemical Analysis of Soil Samples 
Soil Engineers completed the sampling and chemical analyses of soil samples collected from 
geotechnical boreholes (see Section 2.3 for locations). The purpose of the investigation was to determine 
the environmental quality of the soil within the Study Area should removal of the soil be required.  
 
The field work, consisting of drilling of eight (8) geotechnical boreholes, was performed on April 4 and 
9, 2019. The boreholes were drilled to depths ranging from 0.6 m to 7.1 m below ground surface.  The 
boreholes were excavated to the sampling depths by a drilling rig. Soil samples were retrieved from the 
test pits using a split spoon for soil classification and visual and olfactory observations. The sampling 
tool (i.e., steel shovel) is decontaminated prior to initial use, between the sampling locations and at the 
completion of sampling activities.  The sampling tool is manually scrubbed with a brush using a 
phosphate-free solution and power washed to remove any adhered soils, foreign material and potential 
contaminants. 
 
The analytical results of the soil sampling were compared to the following Ministry of the Environment 
Conservation and Parks (MOECP) Standards: 
 

1) Table 1, Full Depth Background Site Condition Standards for 
Residential/Parkland/Institutional/Industrial/Commercial/Community    uses,  in accordance with 
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the "Soil, Ground Water and Sediment Standards for Use Under Part XV.I  of the Environmental 
Protection Act" (EPA), April  15, 2011 (hereinafter referred to as "Table 1 Standards"); 

2) Table 2, Full Depth Generic Site Condition Standards in a Potable Ground Water Condition for 
Residential/Parkland/Institutional  Property uses, for coarse textured soil, in accordance with the 
"Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental 
Protection Act" (EPA), April  15, 2011 (hereinafter referred to as "Table 2 RPI Standards"); and, 

3) Table 2, Full Depth Generic Site Condition Standards in a Potable Ground Water Condition for 
Industrial/Community/Commercial  Property uses, for coarse textured soil, in accordance with 
the "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental 
Protection Act" (EPA), April 15, 2011 (hereinafter referred to as "Table 2 ICC Standards"). 

 
A total of ten (10) representative soil samples were retrieved from boreholes excavated at the site. No 
evidence of potential contamination was documented in any of the retrieved soil samples.  Head space 
vapour screening was also conducted for the retrieved soil samples using combustible gas detector 
(RKI Eagle) in methane elimination mode, having a minimum detection of 2 ppm (parts per million by 
volume). Soil vapour measurements of 0 ppm were recorded for the soil samples, indicating non-
detectable combustible gases in the soil samples retrieved from the sampling locations. 
 
Based on the soil vapour measurements and visual and olfactory observations, representative soil 
samples from the sampling locations were submitted to the laboratory for chemical analyses. 
 
The samples were tested for chemical analysis of Metals and Inorganics (M&I), Petroleum 
Hydrocarbons (PHCs), and Organochlorine Pesticides (OCPs) parameters. A review of the results 
of the soil samples indicates that the tested parameters at the tested locations meet the Table 1 
and Table 2 RPI Standards with the exception of the following parameters (Table 2-3): 
 
Table 2-3: Results of Chemical Analysis of Soil Samples 

Sample 
Name 

Parameter Unit 
Table 1
Standards

Table 2 RPI
Standards

Table 2 ICC
Standards 

Measured 
Value 

BH 1/1 
Cadmium µgig 1.2 1.2 1.9 1.7 
Lead µgig 120 120 120 605 

Zinc µgig 290 340 340 502 

BH 6/2 

Cadmium µgig 1.2 1.2 1.9 2.6 

Electrical  Conductivity mS/cm O.S7 0.7 1.4 1.22 
Lead µgig 120 120 120 134 

Sodium Adsorption Ratio - 2.4 5 12 6.61 
Zinc µgig 290 340 340 516 

BH 7/2 
Electrical  Conductivity mS/cm 0.57 0.7 1.4 1.54 
Sodium Adsorption Ratio - 2.4 5 12 2.49 

 
The results of the soil sample analyses indicates that the tested parameters at the sampling 
locations meet Table 2 ICC Standards, with the exception of Lead and Zinc concentrations in 
soil sample BH l/1 and BH6/2, and Electrical Conductivity in soil sample BH7/2, which does not 
meet any of the above motioned Standards (see Measured values in red in Table 2-3 above). 
The heavy metal contaminants likely originated from vehicles as brake pads and coatings degrade 
and are washed into the watercourse during storm events. The low velocities of the storage facilities 
will allow some contaminants to settle to the bottom of the facility and improve the downstream 
water quality. 
 
Further details can be found in the Soil Engineers Ltd. report in Appendix B. 
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2.6 Hydrogeology 
Hydrogeological conditions were assessed and analyzed by Soil Engineers Ltd and more fully by Greer 
Galloway Ltd. whose full reports can be found in Appendix A and Appendix C respectively.  
 
Groundwater and/or cave-in were evident in some boreholes. The groundwater level and occurrence of 
cave-in were recorded upon completion of drilling and sampling. The data are plotted on the Borehole Logs.  
 
Groundwater was evident near the ground surface at the location of Boreholes 1 and 2. In Boreholes 3, 5A 
and 5B, groundwater and cave-in were recorded at a depth of 0.3 to 2.4 m, or El. 185.4 to 187.5 m. The 
groundwater represents perched water in the sand seams within the clay and above the bedrock. It is 
subject to seasonal fluctuation. 
 
2.6.1 Hydrostratigraphy 
Groundwater is encountered within the shallow overburden deposits and bedrock. Groundwater may be 
divided into three systems: 
 

 A shallow silty clay aquitard (Aquitard 1) 
 The overburden/weathered bedrock interface (Aquifer 1) 
 A deep aquifer comprising fractured bedrock (Aquifer 2) 

 
The silty clay overburden is mostly continuous across the site except on the Eramosa scarp and in places 
underlain by karst features where the soil has been washed into solution-widened fractures. This layer acts 
as an aquitard that limits recharge into the underlying aquifer(s) except where karst features capture runoff. 
The contact between the overburden and the weathered upper surface of the bedrock forms a thin and poor 
yielding aquifer (Aquifer 1) that is relatively continuous across the site. This aquifer is locally under-drained 
by fractures and karst in the underlying bedrock (Aquifer 2). Where fractured, especially where such 
fractures have been enlarged through the dissolution of carbonate minerals (i.e. karst), permeabilities and 
yields are very high. The unfractured bedrock, in contrast, is relatively impermeable. 
 
The fine-textured glaciolacustrine silty clay deposits are relatively impermeable (reported hydraulic 
conductivity values (k) ranging from 10-6 to less than 10-8 m s-1). The overburden/bedrock interface 
generally exhibits a higher conductivity of 1 to 3 x 10-4 m s-1 but with localized lenses of higher permeability 
likely present where sedimentary structures have enhanced weathering. No measurements of bedrock 
permeability are available for the site, but solution-enlarged fractures will behave as open channels in the 
subsurface where present. The development of karst is largely limited to the Reformatory Quarry member 
of the Eramosa Formation which is the host rock for all karst features observed at the subject site, as well 
as numerous features such as sinking streams, dolines, springs and caves at the Eramosa Karst 
Conservation Area approximately 4 km to the southwest of the BC-1 property (Buck et al., 2002). 
 
Substantially fewer karst features have been reported in the shaley Vinemount member that forms the 
upper bedrock beneath the north part of the BC-1 property where the constructed wetland is planned.  
 
No karst features were observed in this part of the subject property during the current assessment. 
 
2.6.2 Groundwater Flow 
Precipitation falling on the BC-1 property contributes to recharge to the bedrock aquifer through either slow 
infiltration through the low permeability silty clay strata or through the capture of runoff by karst features. 
Shallow groundwater (i.e. within the silty clay and bedrock interface) will typically follow a flow path closely 
approximating that of the surface water drainage although the proximity of the subject site to the Niagara 
Escarpment will tend to cause a deviation from this rule of thumb where the bedrock interface intersects 
more penetrative fracture systems. The actual flow direction of the deeper groundwater flow is expected to 
be variable and controlled by the location of discharge points (i.e. springs) on the escarpment face and the 
geometry of interconnected bedrock fractures. 
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2.6.3 Groundwater – Surfacewater interactions 
The average annual precipitation for the area is about 930 mm, with roughly 80% occurring as rainfall and 
the remainder as snowfall. Based on the moderate to deep-rooted vegetation over much of the site, we 
estimate that approximately 60% of precipitation will be lost through evaporation and transpiration with the 
balance available for runoff and infiltration. This water surplus will vary seasonally:  during hot dry periods, 
the evapotranspiration will exceed the precipitation resulting in a moisture deficit and little groundwater 
recharge except for the capture of runoff in karst features such as dolines. Conversely, precipitation (and 
snowmelt) will typically exceed evapotranspiration in the spring and fall resulting in increased runoff and 
infiltration. This seasonal variability in recharge may result in wetland areas acting as groundwater 
discharge zones during the dry summer months and as recharge zones during the balance of the year.  
 
Seasonal effects are apparent in the extended monitoring of Piezometers 1 to 5 (see Appendix B). Initial 
measurements taken in early May 2019 indicate that the groundwater table is located close to or slightly 
above ground elevation. During the balance of the spring and summer, the groundwater levels are observed 
to decline before recovery with increased precipitation and reduced evapotranspiration in the fall. MW-1 
and MW-5B experienced a gradual decline beginning in early to mid-June and then fluctuating at a generally 
low level until recovery in October. Groundwater levels in MW-2 and MW-3 declined rapidly and fell below 
the piezometer tip by early July before recovering in early November. 
 
MW-4 exhibited a rapid decline in water level to below the bottom of the piezometer by early August. No 
autumn data is available for this location. Water levels in MW-5A declined at a relatively constant rate until 
they fell below the bottom of the piezometer in early September. Rapid water level recovery occurred in 
early November. These seasonal fluctuations suggest that groundwater (except for discharge from karst 
features) contributes little if any significant baseflow to Battlefield Creek during the summer months, 
although low rates of recharge to the underlying bedrock aquifer occurs throughout. 
 
Response to precipitation events was rapid in each of the wells but the rate at which the water level 
decreased following the rainfall events varied. Water level recovery was generally slow in MW-1 and MW-
5B and rapid in MW-2 and MW-3. The absolute magnitude of the water level increase was generally similar 
in all piezometers.  
 
With the construction of the new wetland areas in the north part of BC-1, the amount of evapotranspiration 
will increase as will the amount of water lost through infiltration into the underlying bedrock. However, these 
water losses are expected to be greatly outweighed by the increased storage provided by the ponds and 
the persistent saturation of the overburden/bedrock interface is likely to result in a more consistent 
contribution to groundwater and to baseflow to Battlefield Creek throughout the year. 
 
2.7 Hydrology 
The contributing drainage areas of the BC-1 site are predominantly agricultural, with some residential areas 
along Green Mountain Rd and Second Rd E. The headwaters are located above a small escarpment, 
referred to elsewhere as the Eramosa scarp. The headwaters that will contribute to the West Pond includes 
a karst formation where flows disappear into a depression upstream of the escarpment and reappear at the 
base of the escarpment. The drainage area contributing to the culvert at First Rd. E is about 2.2 km2, with 
just under 1.5 km2 draining to the location of the East Pond and 0.5 km2 draining to the location of the West 
Pond.  
 
The runoff characteristics are not natural and have be heavily influenced by agriculture in the area. 
Compared to natural areas, agricultural land uses will produce more runoff, and the use of agricultural 
ditches will reduce the Time of Concentration and increase peak flows downstream. Agricultural areas are 
also more prone to erosion and soil loss that can lead to water quality issues and excess sediment 
downstream. Satellite photos show minimal riparian areas along the agricultural ditches, so deposition is 
expected downstream where flow velocities are reduced, likely the open field downstream of the proposed 
East Pond. Phosphorus and Nitrogen pollution are also associated with agricultural runoff and soil loss, but 
the current depositional area in BC-1 likely removes much of the phosphorus with the sediment, and the 
natural vegetation in the area will likely uptake nitrogen, providing some natural treatment and reducing the 
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risk of algal blooms in slow moving water. To fully understand the hydrologic conditions at key locations of 
the site, a hydrologic model was developed. 
 
2.7.1 Methodology 
Channel flows within the site were determined using HEC-HMS based on geomorphic survey data, 
orthoimagery-derived digital elevation model (DEM), and background data provided by HCA. A runoff curve 
number grid had previously been produced for the area as part of the Stoney and Battlefield Creek 
Floodplain Mapping Project based on the land use and soil drainage characteristics. Precipitation volumes 
were determined from the Hamilton RBG Gauge IDF curve. The 24-hour Chicago Storm distribution was 
used for all return period events, based on the Hamilton RBG IDF curve, and an R-value of 0.38 was used 
to determine peak rainfall timing.  Parameters form the HCA Floodplain Mapping Standards were generally 
used, except for using the TR-55 method for determining the Time of Concentration. The TR-55 method is 
applicable to small rural watersheds but could introduce errors if applied to larger systems where the 
conditions are more heterogeneous.  
 
2.7.1.1 Terrain Model Development 
The digital terrain model (DTM) used for watershed delineation was developed based on five shapefiles 
provided by a mapping consultant retained by HCA. The topographic data was based on recent 
orthoimagery data collected as part of another project. The terrain data was delivered as 1m contour lines, 
DTM lines, DTM points, vector lines, and vector points. The vector lines and points are effectively breaklines 
and breakpoints that represent artificial features within the watershed. The DTM points and lines represent 
the underlying topography and may not accurately represent artificial features. The contour lines are a 
product of combining the other data into a cohesive representation of the actual topography including 
artificial features.   
 
A proposed index of the floodplain mapping sheets was submitted to HCA for the selection of locations for 
detailed survey to verify the accuracy of the provided mapping data. At each of the two selected verification 
sites, ten points were surveyed to verify vertical spot accuracy, ten points were surveyed for contour 
accuracy, and three points were surveyed for horizontal accuracy. For the horizontal accuracy verification, 
features with well-defined boundaries were selected so that the location could be determined by looking at 
the intersection of breaklines, such as at the corner of a concrete headwall. The verification showed that 
the provided topographic data met the accuracy requirements from the HCA Floodplain Mapping Standards. 
 
The topographic data was provided in the obsolete CRCS28:78 datum and was converted to CRCS2013 
to be consistent with federal floodplain mapping guidelines. Since the Stoney Creek drainage area is 
relatively small compared to scale which the new datum applies, the elevations were adjusted linearly based 
on the average difference between the CRCS28:78 and CRCS2013 elevations of official MNRF survey 
benchmarks within the watershed.  
 
Following the conversion of the data into CRCS2013, a DTM was developed for further hydrologic analysis. 
AutoCAD Civil 3D was used to create a surface using the provided data without the contours. The surface 
was then exported as a raster file for use in ArcGIS. The resulting raster had a resolution of 1 m2 per pixel. 
 
2.7.1.2 Terrain Pre-processing  
Following the development of the DTM, additional manipulations were necessary to prepare the surface for 
use in the hydrologic model. HEC-GeoHMS version 10.1 was used for pre-processing and model 
development within ArcGIS. The first step was to ensure that flow paths were accurately represented in the 
DTM. This was accomplished using shapefiles of the storm sewer network and the creek centerlines and 
burning-in a channel through apparent obstructions such as bridges. The next step was to fill in depressions 
without apparent outlets. This step ensures that every cell within the watershed contributes flow to the outlet 
and there is no depression storage to attenuate peak flows, resulting in a more conservative representation 
of surface conditions. Following the above steps, a linear workflow was followed that started with creating 
a flow direction raster that indicated which direction a given cell would drain to. Next, a flow accumulation 
raster was created that represented the number of upstream cells contributing to a given cell. A stream 
network was then defined based on a minimum number of contributing cells, in this case streams were 
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initially defined if the upstream drainage area was greater than 50 ha. The streams were then segmented 
based on significant flow change locations, and catchments were delineated based on the flow change 
locations. The catchment grid was converted into a polygon shapefile and metadata was added providing 
information on the connectivity of adjacent catchments. The stream raster was also converted into a polyline 
shapefile. Shapefiles were necessary to allow modelling information to be represented spatially in the 
attribute tables. 
 
2.7.1.3 Model Preparation 
Following the preprocessing steps, the automatically delineated catchments needed to be divided further 
based on critical locations, such as the east and west facility inlet and outlet locations. Once the 
subcatchments were satisfactory, several parameters were extracted based on the surface properties, 
listed below: 
 

 River length 
 River slope 
 Basin slope 
 Longest flowpath 
 Basin centroid 
 Centroid elevation 
 Centroidal longest flowpath 

 
2.7.1.4 Curve Number Grid 
A Curve Number grid was created to assign each raster cell a Curve Number based on the soil and landuse 
characteristics of that point. Curve Numbers were selected from the TR-55 document from the NRCS 
(NRCS, 1986). This ensures accurate geospatial representation of runoff characteristics. Ontario soil survey 
data was used to define soil characteristics. The landuse data was adapted from SOLRIS v.3 land use data 
and corrected based on aerial imagery. Some assumptions were made based on the landuse description 
and the information needed to assign a Curve Number in the NRCS document. Landuses existed for 
commercial, industrial, open space/parks, forest, pasture, and water, but the remaining landuses required 
more information. All landuses were assumed to be in good condition. For residential districts, it was 
assumed that the average lot size was 1/4 of an acre based on lot measurements of several houses in the 
city from satellite imagery. It was assumed that rural areas could be represented by straight row crops in 
good condition without any additional best management practices (BMPs).  
 
Following the preparation of the soil and landuse data, the layers were combined to create a layer that 
included both landuse and soil data. A lookup table was created to assign a Curve Number based on the 
landuse and the hydrologic soil group. The lookup table is shown in Table -4. The output yielded a Curve 
Number raster that was used to determine a weighted-average Curve Number for each subcatchment, 
which was then recorded in the attribute table of the subcatchment shapefile. 
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Table 2-4: Curve Number Lookup Table 

Land use 
Hydrologic Soil Group 

A B C D 
Open Space/Lawns 56 71 81 85 

Residential 61 75 83 87 
Agriculture 66 74 82 86 
Farmstead 59 74 82 86 

Roads 98 98 98 98 
Orchard/Tree Farm 43 65 76 82 

Water 100 100 100 100 
Forest 30 55 70 77 

Meadow 46 66 77 82 
 
 
2.7.1.5 HEC-HMS Model 
Following the model preparation in HEC-GeoHMS, the basin model was exported from ArcGIS and then 
imported into HEC-HMS 4.3. This step automatically assigned all data from the shapefile attribute tables to 
the appropriate locations in HEC-HMS. The main components of the hydrologic model are the loss method, 
the transform method, and the routing method. Each of these components are discussed below.  
 
2.7.1.6 Loss Method 
The loss method selected was SCS Curve Number, due its relatively small data requirements and ease of 
calibration. The development of the Curve Number grid was described in section 0. In addition to the Curve 
Number and Percent Impervious determined previously, an Initial Abstraction was also calculated 
automatically in HEC-HMS. This calculation used the SCS method: 
 

𝐼 0.2 ∗
1000
𝐶𝑁

10 

2.7.1.7 Routing Method 
The Muskingum-Cunge method for channel routing was selected because it is based on physical 
parameters and therefore do not require extensive calibration to use. According to the US Army Corps of 
Engineers, the Muskingum-Cunge routing method is applicable for use in large drainage networks with 
compound cross-sections (US Army Corps of Engineers, 1991). The Muskingum-Cunge method is a 
modification of the Muskingum method where the main channel and overbank flows are decoupled. The 
required data for Muskingum-Cunge includes the reach length, average slope, cross-section data, and 
Manning’s roughness coefficients. The reach lengths and slopes were determined during preprocessing, 
and a representative cross-section was cut from the DTM for each reach. Manning’s roughness coefficient 
(Manning’s n) was assigned to the main channel as well as left- and right-overbank areas. Estimates of 
Manning’s n were determined by analyzing the reach characteristics including riparian vegetation to 
determine the most appropriate roughness coefficient from Open Channel Hydraulics (Chow, 1959). The 
initial values of Manning’s n were selected as 0.035 for the main channel and 0.08 for overbank areas.  
 
2.7.1.8 Transform Method 
The Clark Unit Hydrograph was used as the transform method in the model. This method uses linear 
reservoir storage calculations to determine how the input hydrograph is translated and attenuated through 
a subcatchment. The two input parameters needed for these calculations are the Time of Concentration 
and a Storage Coefficient. 
 



Saltfleet Conservation Area – BC-1 
Wetland Storage and Natural Channel Design Study August 20, 2021 
 

 
Page 22 

The Time of Concentration was determined using the TR-55 method for small agricultural watersheds. This 
method would not be accurate for large areas with varied land uses but is efficient for evaluating the small 
subcatchment draining to the BC-1 site.  
 
The Storage Coefficient is dependent on the Time of Concentration and was calculated following the 
method described by Sabol (1988): 
 

𝑇
𝑅

1.46 0.0867
𝐿
𝐴

 
 
Where, R is the Storage Coefficient (hr), L is the longest flow path (km) and A is the subcatchment area 
(km2). 
 
2.7.1.9 Detention Storage 
No existing detention storage areas were present within the contributing drainage areas. The stage-storage-
discharge relationship was programmed into HEC-HMS to facilitate comparison between existing and 
proposed conditions. 
 
2.7.1.10 Precipitation Data 
Once the basin had been set up in the model, the precipitation data was entered. The provided IDF table 
for the Environment Canada precipitation gauge at the Royal Botanical Gardens was used to develop the 
design storms. The IDF table is based on precipitation data from 1962-2003.  
 
The Chicago Storm distribution uses separate functions to define the rising and falling limbs of the 
hyetograph. Rather than a rainfall volume, the Chicago Storm distribution uses three dimensionless 
parameters, a, b, and c, that are derived from an IDF curve (Alegre, 2016). In addition to those parameters, 
the ratio of peak timing to the total storm duration is needed. This value is recommended to be 0.38 in 
Ontario, according to the MTO Drainage Design Manual (Ministry of Transportation Ontario, 1997). 
 
For continuous modelling to assess the erosion impacts of the proposed facility, continuous daily 
precipitation data from 1958-1997 at the Royal Botanical Gardens was used.  
 
2.7.1.11 Time Steps 
Both the precipitation events and channel routing used a time step of 10 minutes. This level of precision 
ensures that the peak flows are accurately represented in the modelling results. 
 
The continuous modelling used much larger timesteps since the precipitation data intervals were much 
greater than the synthetic hyetographs. 24-hour precipitation data was used, while 1-hour modelling time 
steps were used.  
 
2.7.1.12 Frequency Analysis 
A single-station flood frequency analysis was conducted to provide flood return period estimates for Stoney 
Creek. The flood magnitudes are considered to be accurate if the period of record is at least as half long 
as the return period flow that is being calculated (MNRF, 2002). Flow records started on Stoney Creek and 
continued until 2010, when the station was converted to water level only due to rating curves becoming 
obsolete too quickly. There was also a gap in the data from June 1994 to April 1997. In total, there are 17 
years of flow data that has some degree of quality control. Since the period of record on Stoney Creek is 
17 years the 34-year return period flow is the largest that could be considered accurate. The unreliability of 
the rating curves and the recorded flows will compound with the errors associated with the short period of 
record, so the extreme events are certainly unreliable, while the more frequent events are only as accurate 
as the rating curve.  
 
The frequency analysis was conducted using the Consolidated Frequency Analysis (CFA) version 3.1 from 
Environment Canada. The program uses the hydraulic database from the ECCC Data Explorer as its data 
source. The analysis therefore does not include the newest flow records since HCA took over management 
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of the gauge in 2014. The analysis was conducted on the Stoney Creek gauge downstream of Queenston 
Rd., which is significantly upstream from the creek mouth, and upstream of the confluence with Battlefield 
Creek. Therefore, the flows resulting from the frequency analysis do not represent the ultimate peak flows 
in the watershed but can still be used for calibration. The peak flows determined for Stoney Creek at 
Queenston Rd. are shown in Table 2-5, with flows that were not considered reliable due to the period of 
record highlighted. A plot of the frequency analysis results is shown in APPENDIX A. 
 

Table 2-5: Stoney Creek Flood Frequency Analysis 

Return Period 
(years) 

Generalized 
Extreme Value 

(m3/s)

3 Parameter 
Lognormal 

(m3/s)

Log-Pearson 
Type 3 (m3/s) 

1.05 2.77 4.13 4.13 
1.25 6.06 5.86 6.11 

2 11.1 9.96 10.1 
5 19.2 19.6 18.8 
10 25.6 29 27.3 
20 32.7 40.7 38.2 
50 43.4 60.1 57.7 

100 52.8 78.3 77.3 
200 63.5 100 102 
500 79.8 135 147 

 
The lack of large events in the period of record can also skew the entire return period flow curve. The largest 
peak flow in the period of record was 37.7 m3/s, which occurred on March 14, 2007. There was no recorded 
precipitation in during the flood and only 1.8 mm in the preceding week, indicating that the flood event was 
driven entirely by snowmelt and is not indicative of the watershed response to a precipitation event. The 
large flow due to snowmelt will increase the return period flows in the frequency analysis, which are likely 
overestimating the peak flows for precipitation-driven events. Therefore, the actual return period flows for 
precipitation events will likely be lower than indicated in the above table.  
 
To obtain more reliable estimates of the extreme events, OFAT was used to conduct regional flood 
frequency analysis, which incorporates data from other stations to produce a more robust estimate. The 
watershed delineated in OFAT was significantly smaller than the HEC-HMS delineation, with drainage 
areas of 15.5 and 21.1 m3/s, respectively. OFAT also provides single station frequency analysis results 
using the same data that was used in CFA 3.1. The results produced in OFAT are shown in Table 2-6. It is 
noted that the primary multiple regression is the only method that is not affected by the short period of 
record. The other return period flows included in the primary multiple regression are significantly lower than 
the results of the single station flood frequency analysis and can be considered a lower bound on the return 
period flow estimates.  
 

Table 2-6: OFAT Flood Frequency Analysis 

Return Period 
(years) 

Index Flood 
Flow (m3/s) 

Primary Multiple 
Regression 

(m3/s) 

Flood Flow 
Statistics 

(m3/s) 

2 7.6 6.85 12 
5 9.96 10.97 21.3 
10 11.66 13.97 29.1 
20 13.37 16.98 37.8 
50 15.98 23.59 51 
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100 17.82 27.35 62.3 
200 19.65 74.8 
500 22.02 93.6 

 
To increase the confidence in the return period flows, frequency analysis was also conducted on the Red 
Hill Creek at Albion Falls gauge and pro-rated to Stoney Creek based on the contributing area of each flow 
gauge. The results of the pro-rated frequency analysis are shown in Table 2-7. It is noted that the Redhill 
Creek Watershed is regulated with stormwater controls, which serve to reduce the peak flows. Therefore, 
the unregulated peak flows will likely be higher than those shown in the table. 
 

Table 2-7: Redhill Creek Frequency Analysis Pro-Rated for Stoney Creek 

Return Period 
(years) 

Generalized 
Extreme 

Value (m3/s) 

3 Parameter 
Lognormal 

(m3/s) 

Log-Pearson 
Type 3 (m3/s) 

1.05 9.42  8.13  10.68 
1.25 13.37  14.09  13.73 

2 17.23  17.95  17.05 
5 20.82  20.37  20.37 
10 22.53  21.27  22.08 
20 23.69  21.90  23.42 
50 24.86  22.44  24.95 

100 25.49  22.71  25.85 
200 25.94  22.97  26.65 
500 26.38  23.24  27.55 

 
2.7.1.12 Calibration and Validation 
The available flow and water surface elevation data for Stoney Creek was determined by Water Survey 
Canada to be unreliable due to the highly dynamic nature of the creek caused by the sediment transport 
regime. The rapidly changing cross-sections led to rating curves developed for the site to quickly become 
obsolete and produce erroneous results. Calibrating the model based on unreliable data will skew the 
results and introduce a source of systematic error. 
 
Instead, model validation was performed by taking all available flow frequency data to narrow down the 
range of expected flows, and if the new model flows are within that range, then the model can be considered 
valid. The significant limitations of each of the frequency analysis methods as well as the general lack of 
agreement between the methods leads to a large range of expected flows. Based on the frequency analysis 
results, the expected range for the 100-year flow is 17.8 m3/s to 78.3 m3/s, although associated errors in 
the single station frequency analysis suggest that the actual 100-year flow is closer to the low end of the 
range. The modelled 100-year flow rate at the flow gauge was 32.0 m3/s, which is within the expected range 
and can be considered valid.  
 
While calibration and validation against other models is not a precise method for determining peak flows, 
the degree of consistency between models combined with an assessment of their underlying methods can 
provide important information about expected results. Table 2-8 shows the 2018 study flows compared to 
the BC-1 model flows at First Road East. The flow comparison shows that the 2020 model produces slightly 
higher peak flows for frequent events, and slightly lower peak flows for extreme events compared to the 
2018 model. 
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The modelling parameters selected in the 2020 modelling are based on HCA Floodplain Mapping 
Standards. A key difference between the 2020 model and the 2018 model is the rainfall distribution used 
to produce the return period rainfall hyetographs. The 2020 model used the 24-hour Chicago Storm 
distribution, which is asymmetrical, with the most intense rainfall occurring before the midway point of the 
storm. The 2018 model used the 12-hour SCS Type II distribution, which is a symmetrical distribution and 
will likely lead to delayed peak flows compared to a Chicago Storm distribution of the same return period 
and duration. The Chicago Storm is also developed based on three dimensionless parameters that are a 
function of the local IDF curve, so the exact shape of the hyetograph varies based on local precipitation 
data. For the SCS Type II distribution, a unit hyetograph is multiplied by a rainfall volume from the IDF 
curve, so the magnitude of the rainfall event is based on local conditions, but the shape of the hydrograph 
is the same for most locations in North America. Due to the larger influence of local precipitation data on 
the Chicago Storm distribution, it can be considered to better represent the local climate variability and 
should produce more accurate peak flows. MTO requires the Chicago Storm distribution to be used to size 
drainage infrastructure for similar reasons (Ministry of Transportation Ontario, 1997). 
 
Both models used the same rainfall distribution to model the Regional Storm, which led to peak flows that 
were within 2.5% of each other. The differences in peak flows for the Regional Storm are likely caused by 
different Time of Concentration methods and different subcatchment delineations needed to represent the 
two Wetland Storage Facilities within the site rather than the single one that was assessed in the 2018 
model. The Time of Concentration in the BC-1 model was calibrated against the 2020 floodplain model. 
The increased discretization resulted in more subcatchments, which each needed new Time of 
Concentration parameters. All other model parameters had been maintained despite the added 
discretization, so any difference in flows at a common outlet could be attributed to the Time of 
Concentration. Time of Concentration parameters, primarily flow lengths and cross section geometry, were 
adjusted based on terrain data, and the Manning’s Roughness Coefficients were adjusted so the total Time 
of Concentration upstream of the BC-1 outlet at First Rd. E would be maintained between the models. 
 

Table 2-8: Comparison of 2018 and 2020 Study Flow Rates at First Rd. E 

Storm Event Wood 2018 WEEST 2020
2 0.74 2 
5 1.44 3 

10 2.7 3.6 
25 4.29 4.5 
50 5.67 5.2 

100 6.99 6 
Regional 18.56 18.1 

 
Overall, thedifferences in return period peaks flows are small given the large range of expected peak flows 
from the frequency analysis. The Chicago Storm provides a more conservative estimate of frequent storms, 
which corroborates its use for determining stormwater infrastructure sizing for minor systems. For the more 
extreme events (i.e. ≥50-year event), the Chicago Storm distribution produces lower peak flows at First 
Road East. The differences can be attributed to the peak rainfall intensity and storm duration. For both 
rainfall distributions, The Time of Concentration at First Road East occurs before the peak rainfall intensity, 
so all areas of the watershed are contributing flow to the outlet. A 12-hour storm will produce higher intensity 
rainfall compared to a 24-hour event with the same return period, leading to greater spikes in the flow 
hydrograph for the 12-hour storm. The lower peak rainfall intensity of the 24-hour storm also allows for 
more precipitation to be infiltrated and reduces the portion of rainfall that becomes runoff. The peak rainfall 
intensity and storm duration are the primary factors that led to differences in peak flow between the 2018 
and 2020 models. 
 
The general agreement between the 2018 and 2020 models, combined with using improved methods in 
the 2020 model, as well as the 2020 model peak flows falling in the expected range indicates that the 2020 
modelling results are valid. 
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2.7.2 Results 
 
Comparisons between existing and proposed conditions are included in Section 4.1. Additional discussion 
about the watershed hydrology model can be found in the Stoney and Battlefield Creek Floodplain Mapping 
Project Hydrology Report. 
2.8 Fluvial Geomorphology 
The following sections discuss the geomorphic conditions within the BC-1 study area, and assesses 
downstream erosion in key locations in the Stoney and Battlefield Creek Watersheds. 
 
2.8.1 BC-1 Study Area 
As part of the site survey, the channels within BC-1 were assessed. A representative cross-section within 
Reach 1 (see Map 3), upstream of First Rd. E, was surveyed and its geomorphic parameters were 
calculated in RiverMorph. This cross-section was selected for more in-depth assessment due to the lower 
degree of channel modification compared to the upstream reaches, and because it is more applicable to 
the channel design in Reach 3. The geomorphic parameters for Reach 1 are shown in Table 2-9. 
 

Table 2-9: Reach 1 Geomorphic Parameters 

Parameter Existing Channel U/S First Rd. E 

Bankfull Width (m) 3.43 
Bankfull Mean Depth (m) 0.17 
Bankfull Max Depth (m) 0.34 

Bankfull Area (m2) 0.58 
Wetted Perimeter (m) 1.95 
Hydraulic Radius (m) 0.09 

Width-Depth Ratio 10 
Entrenchment Ratio >2 
Bankfull Slope (m/m) 0.005 

Channel Substrate D50 (mm) Silt/Clay 
Channel Substrate D84 (mm) Sand/Gravel 

Rosgen Classification E6 
 
Reach 1 was classified as a Rosgen E6 channel based on its high entrenchment ratio and low width/depth 
ratio. Although the sinuosity was lower than the typical E-type channel, it was likely an E-type channel 
before its historical realignment. 
 
The geomorphic parameters in Reach 2 are very similar to Reach 1, there is not a clear channel in Reach 
3, and Reach 4 has been realigned and will not influence the hydraulics downstream of the proposed pond. 
Reaches 1 and 2 both had exposed areas of firm clays on the banks without significant downcutting or bank 
erosion, showing that the native materials are stable under the current flow regime and that significant 
planform alteration in the reach is unlikely. Large-scale erosion processes were not observed in Reach 1 
or 2, although Reach 4 showed some signs of downcutting. 
 
Overall, the reaches within the BC-1 study area are generally stable. Signs of significant erosion were not 
observed between the proposed facilities and First Road East. Analysis of erosion hours under existing and 
proposed conditions is included in Section 4.2. 
 
2.9 Natural Heritage 
 
Natural Resource Solutions Inc. undertook a complete analysis of the natural heritage features of the site 
and the complete report can be found in Appendix D. 
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2.9.1 Field Methods 
Terrestrial and aquatic field surveys were undertaken within the Subject Property to characterize natural 
features and identify significant and sensitive features and species that have potential to be adversely 
affected by the proposed development.  A comprehensive field program was developed in consultation with 
HCA staff. The field program was initiated April 12, 2019 and was completed October 8, 2019.  Included in 
the field program were: 
 

 Terrestrial Surveys 
 Bird Surveys 
 Herpetofaunal Surveys 
 Bat Surveys 
 Additional Wildlife (Incidental observations of odonates (damselflies and dragonflies) and 

butterflies. 
 Aquatic Surveys 

 
2.9.2 Significance and Sensitivity of Natural Features 
 
2.9.2.1 Watercourses and Fish Habitat 
The intermittent main channel of Battlefield Creek, as well as Tributary 1 up to the karst feature, are 
considered fish habitat.  Fish were found within these features during the electrofishing, indicating that 
they provide direct habitat for at least a portion of the year. The additional aquatic features on site may 
still be considered fish habitat under the Fisheries Act, as they would provide indirect habitat through 
providing flow and food supply to the fish downstream. All of the aquatic features within the site would be 
considered to have low sensitivity to change as they have been modified from agricultural practices, are 
intermittent or ephemeral, and have limited substrate sorting. 

The HCA indicates within the Planning & Regulation Policies and Guidelines (HCA 2011) that a vegetated 
buffer should be a minimum of 30m total for all Important or Marginal fish habitats. The fish habitat as per 
HCA for Battlefield Creek would be considered marginal for the intermittent features. The ephemeral 
features within the subject property would not receive a protective buffer. 

The Fisheries Act protects fish habitat up to the high-water mark. If work is to occur within this area, then a 
proponent driven assessment should be completed to determine if further review under the Act is required.  
If there is potential for impacts to fish and fish habitat, a request for review should be completed and should 
contain detailed design information.   NRSI has completed an assessment of the works, as well as an 
aquatic effects table to determine the likelihood of an impact (Appendix IX).  Through this process it was 
identified that the project should be sent for further review to the fisheries protection program at DFO.  The 
Request for Review (RfR) will be submitted to the DFO in November 2020.  It is expected it will take 4-5 
months for the RfR to get triaged and assigned to a biologist.  
 
2.9.2.2 Wetlands 

The subject property contains a large wetland in the northern half of the site (Map 2) comprised of a 
contiguous network of swamp and marsh habitats which extend off of the property to the west 
(downstream) and east (upstream).  Photographs are provided in Appendix X.  The wetlands on the 
property are associated with the watercourse and receive overland flow from offsite with drainage 
entering the property through the culvert on Second Road East.  Additional flow is directed from the 
southern half of the property (agricultural fields and forest) whereby surface water infiltrates bedrock 
crevices and flows northward from the seepage feature as groundwater exiting the Eramosa scarp 
formation. 

In general, the swamp and marsh habitats are typical of wetlands on silty-clay soils in the Hamilton and 
Niagara area. Plant species diversity is low to moderate with no species of high coefficient of conservatism 
value (i.e. species with a high fidelity to intact, high quality habitats). Given the channelized section of the 
creek and signs of recent tillage within the cultural thickets and marshes, it appears that the wetland has a 
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recent history of disturbance that extends back a number of decades (much of the northern portion of the 
site in agriculture in the 1940s based on air photography).  It is inferred that the present-day vegetation 
communities are a result of succession which has occurred in the last 25-50 years.  The only mature trees 
present are Bur Oaks found along First Road East (with regeneration extending eastward into the swamp), 
along the Dofasco 2000 Trail and within hedgerows.  In recent years, the spread of Emerald Ash Borer has 
reduced the canopy in the swamp features which has resulted in a flush of European Buckthorn and Glossy 
Buckthorn. The predominance of Green Ash, with other trees scattered along feature edges, limits the 
potential for recolonization of the swamp with native tree species and, left alone, it is likely that the treed 
swamp will continue to transition toward a mosaic of Buckthorn and Hawthorn swamp thicket and marsh in 
time. 

The wetlands below the berm will still receive large seasonal flows from the upstream catchment that will 
maintain their wetland form. Much of the length of Battlefield Creek has been channelized or exists as well-
defined watercourse with high banks; however, sizable wetlands include the swamp bisected by First road 
East and the large wetland bisected by Barton Street East (4km downstream and below the escarpment).  
Conversely, wetland above the eastern berm is likely to become larger and contain deeper water for a longer 
period than the current conditions.  By design, the increase in wetland size above the berm will not result in 
any flooding or inundation on properties located above the site (to the east of 2nd Road East). 

The wetlands within the study area are unevaluated.  The nearest Provincially Significant Wetland complex 
is the Vinemount Swamp PSW which is more than 2km east of the subject property and within the Stoney 
Creek watershed. As well, wetland in the vicinity of Rymal Road East is present approximately 2.75km 
south of the property but is part of the Twenty Mile Creek watershed.  As surveys did not document wetland-
dependent SAR presence within the subject property, and given the distance from other PSWs to consider 
wetland complexing, it is unlikely that the wetlands within the subject property warrant PSW designation. 
The swamp features within the subject property have been identified as confirmed SWH for Migratory 
Landbird Stopover habitat and candidate Bat Maternity Colony habitat.  Additionally, the central meadow 
marsh feature is considered SWH for Monarch butterfly which uses the habitat for nectaring and rearing of 
larva. These SWH types are discussed further in the NRSI report (Appendix D). 

2.9.2.3 Woodlands 

The Green Ash swamp (SWD2-2) in the northwest corner of the site is designated as significant woodland 
(Key Natural Heritage Feature) under the RHOP (City of Hamilton 2018).  As discussed above, the Green 
Ash canopy is in decline and the feature is characterized by a low to moderate diversity of wetland species.  
The Greenbelt Plan states that significant woodlands experiencing changes such as tree mortality are still 
considered woodlands as these changes are considered temporary whereby the forest still retains its long-
term ecological value (Government of Ontario 2005b).  The detailed design plan prepared by Water’s Edge 
identifies heavy duty Erosion and Sediment Control (ESC) fence to protect the treed area during 
construction.  The ESC fence will be located within 30m of the dripline (approximately 10m at some 
locations) to accommodate necessary grading for the berms and created wetland, therefore, some tree root 
loss is possible. 

Under the ownership of the HCA, the subject property will be retained in a natural state and despite current 
pressures and proposed hydrological changes occurring within the significant woodland, it is anticipated 
that this feature is resilient and will continue to provide valuable services including water quality improvement 
and wildlife habitat.  Naturalization plantings of trees and shrubs among the berm and created wetlands will 
provide a seed source to enhance diversity within the declining Green Ash stands on the subject property. 

2.9.2.4 Significant Wildlife Habitat 
Based on background information review, desktop analysis and field studies completed in 2019, 4 SWH 
types were confirmed for the study area and 3 types remain as candidate, specifically: 
 
Confirmed SWHs: 
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1. Seasonal Concentration - Landbird Migratory Stopover Area 
2. Specialized Wildlife - Seeps and Springs 
3. Habitat for Species of Conservation Concern - Shrub/Early Successional Bird Breeding Habitat 
4. Special Concern and Rare Wildlife Species 

 
Candidate SWHs: 

1. Seasonal Concentration - Snake Hibernacula 
2. Raptor Wintering Area 
3. Bat Maternity Colonies 

 
2.9.2.5 Habitat of Species at Risk 
Based on the presence of bat pass sequences identified to the Myotis and 40 kHz species groupings, there 
is potential for four bat SAR to occur within the subject property: Little Brown Myotis, Northern Myotis, 
Eastern Small-footed Myotis and Tri-colored Bat.   
 
Based on species preferences, it is most likely that Little Brown Myotis and/or Northern Myotis may be 
roosting within the vicinity of monitoring station BAT-001. The location of monitoring station BAT-001 not 
only captured a potential roost tree, but also candidate foraging habitat and a potential travel/movement 
corridor along the pathway.  Based on the number and timing of recorded bat pass sequences, the cultural 
savannah community is also considered candidate foraging and movement/travel corridor habitat for SAR 
bats. Foraging, movement or travel corridor habitats are considered the least sensitive to alteration (MNRF 
2012). 
 
This report assumes that the entirety of the cultural savannah associated with the karst feature, constitutes 
SAR bat roosting, foraging and travel corridor (flyway) habitat.  This community is far removed from the 
proposed berm and wetland development area and will not be impacted.  The restoration of the subject 
property, including the creation of new wetlands is likely to benefit SAR bats by providing additional foraging 
opportunities within the vicinity of the candidate SAR bat habitat. 
 
2.9.3 Impact Analysis  
Potential impacts arising from the proposed wetland creation project are determined by comparing the 
details of the proposed berm and wetland development with the characteristics of the existing natural 
features and their functions. Where the detailed design plan overlaps with natural features or their 
vegetation protection zones, impacts may arise. The following is a description of the types of impacts  which 
will be discussed: 
 

 Direct impacts to the natural features within the study area associated with disruption or 
displacement caused by the actual proposed ‘footprint’ of the undertaking. 

 Indirect impacts associated with changes in site conditions such as drainage and water 
quantity/quality, construction noise, dust and light pollution. 

 Induced and cumulative impacts associated with impacts after the berms and wetland areas are 
constructed such as subsequent demand on the resources created by increased habitation/use of 
the area and vicinity over time. 

 
A summary of the potential impacts and recommended mitigation measures for each significant natural 
feature within the wetland creation footprint area is provided in APPENDIX D. 
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Table 2-10: Summary of Significant Natural Features, Potential Impacts and Recommended Mitigation 
Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation
Watercourses 
and Fish 
Habitat 

 HCA Ontario 
Regulation 
161/06 
(Government of 
Ontario 2013) 

 
 Rural Hamilton 

Official Plan (City 
of Hamilton 
2018) 

 
 Fisheries Act 

(Government of 
Canada 2019) 

 
 Fish and Wildlife 

Conservation Act 
(Government of 
Ontario 1997) 

Direct Impacts 
 The proposed berm creation will 

directly impact intermittent features, 
Battlefield Creek and Tributary 1 
through altered flow regimes, removal 
of fish habitat and the creation of 
barriers to fish passage. 

 Recommended mitigation aims to 
restore the natural function of the 
channelized watercourse providing a 
direct positive impact on aquatic 
habitat. 

 
Indirect Impacts 

 Indirect impacts to the watercourse and 
fish habitat may include changes to 
water quality (temperature) and 
quantity (reduced flow below berms), 
as well as erosion and sedimentation, 
contamination, nutrient concentrations 
during construction. 

 The project will meet the HCA objective 
of utilizing the floodplain to improve 
flood attenuation capacity and reduce 
downstream erosion. 

 
Induced Impacts 

 None 
 

 The control structures include flow dispersal features at 
the outlets to help control erosion potential. 

 The Pathways of Effects (PoE) outlined by DFO were 
reviewed, and the potential stressor and potential effect 
on fish and fish habitat determined. Mitigation 
measures (both land-based and in-water) should be 
provided to determine if there are residual effects. If 
there are residual effects and a HADD is possible, then 
a Request for Review will be required. Appendix IX is 
the Aquatic Effects Summary Table which outlines the 
PoEs, potential impacts, mitigation measures, residual 
effects and preliminary designs indicate that a Request 
for Review is required. The Request for Review will be 
submitted to DFO in November 2020.  Once the RfR 
has been submitted, it is likely to take 4-5 months for a 
FPP biologist to be assigned to the project to determine 
if a Letter of Advice will be issued or if an Authorization 
is needed.  

 Monitoring of fish habitat and fish populations should 
occur post construction.  This should include identifying 
if fish are coming into the wetland feature from 
upstream. The control feature will be a barrier 
downstream, but the wetland feature is already acting 
as a barrier. Large fish populations within the wetland 
are not a primary object, as they could impact the 
anuran spawning.  

 The wetlands are expected to decrease less frequent 
storm event peaks and reduce erosion, and also are 
expected to provide more consistent groundwater and 
baseflow throughout the year. 

 Implement a vegetation rehabilitation plan following 
construction to re-vegetate the construction area. The 
establishment of vegetation along the berms and within 
the created wetlands will enhance water quality and 
reduce water temperature, in time, through shading.
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation

 All berm construction should be completed during dry 
conditions and within the in-water timing window (and 
outside of breeding bird window) – September through 
March ideally. Installing enhancement measures by 
hand may be done within the water, but still preferably 
during low-dry periods to minimize disruption to 
substrates and water conditions. 

 Implement an Erosion and Sediment Control Plan. 
 Develop a Spill Response Plan. 
 Equipment operation and maintenance in designated 

areas away from natural features. 
 While works should occur under dry conditions, a fish 

and wildlife salvage should be conducted by 
experienced biologists where any suitable habitat exists 
(prior to vegetation clearing). 

 A Monitoring Program, which includes parameters 
identified in the EA (stream morphology, natural heritage 
system, hydrometeorologic and water 
quality/biophysical) should be undertaken following the 
completion of the proposed works. 

 In the event that the outlet structure requires repair in 
the future, or water is drawn down or pumped within the 
wetland, a wildlife salvage should be completed by 
trained biologists prior to work commencing.

Wetlands  Rural Hamilton 
Official Plan (City 
of Hamilton 
2018) 

 
 HCA Ontario 

Regulation 
161/06 (HCA 
2013) 

 

Direct Impacts 
 The east berm will directly impact 

the unevaluated wetland feature 
(Green Ash swamp). 

 The existing wetland below both 
berms will be subject to altered 
flow regimes. 

 
Indirect Impacts 

 Changes to water quality and quantity 
during and following berm 
construction. 

 In order to preserve the hydrology of wetlands below 
the berms, the control structure maintains some 
amount of surface water flow to the extent possible. 
Sizable wetlands below the berm include the swamp 
on-site and a large wetland area bisected by Barton 
Street East (approximately 4km downstream in the 
Riverdale East neighbourhood). 

 Both berms will result in a net increase in wetland 
area. Native plantings and seeding will be completed 
to enhance the diversity of the created habitats. This 
aligns with the HCA objective of enhancing and 
enlarging the existing wetland areas and creating 
additional wetlands as well as improving flood
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation

 Provincial Policy 
Statement 
(MMAH 2014) 

 Potential for erosion and 
sedimentation to impact the 
wetland during construction. 

 Increased floodplain area will result 
in faster evapotranspiration. 

 Any site access lanes (existing or 
constructed) may become areas 
for garbage and yard waste 
dumping. 

 
Induced Impacts 

 The potential for spread of the existing 
patches of Common Reed, or 
introduction of new non-native 
species. 

attenuation capacity and reducing erosion 
downstream. 

 The planting of a diversity of native trees and 
shrubs, both as part of the wetland creation and 
future HCA activities will offset the removal of 
declining Ash in the footprint of the east berm. 
Creation of wetland habitat meets the HCA 
objective to enhance and enlarge the existing 
wetland. 

 The wetlands created at the east berm will improve 
opportunity for enhancing passive recreation along 
the Dofasco 2000 Trail (accessible viewing platform 
potential for nature appreciation). 

 The limit of grading will be delineated with heavy 
duty ESC fencing, which will double as 
vegetation/tree protection fence. 

 ESC fencing is to be removed once soils are stable 
on site to the satisfaction of on-site inspector / 
environmental monitor. 

 Implement the Erosion and Sediment Control Plan. 
 Develop a Spill Response Plan. 
 Equipment operation and maintenance in 

designated areas away from natural features. 
 Stabilization of temporary soil stockpiles within 30 

days of being inactive/idle and berms using a nurse 
crop. 

 In order to prevent the spread of Common Reed or 
other non-native species, equipment should arrive 
on site clean and free of plant materials and mud. 

 Existing or introduced stands of Common Reed should 
be managed through herbicide application, monitoring 
and re-application over a series of several years. Stands 
that are present within the proposed grading area are 
likely to be graded and relocated within the site, but 
proactive management is not recommended given 
project timelines.
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation
Significant 
Woodland 

 Rural Hamilton 
Official Plan (City 
of Hamilton 
2018) 

 
 Provincial Policy 

Statement 
(MMAH 2014) 

Direct Impacts 
 Enhancement to Battlefield Creek will 

utilize passive methods to restore the 
watercourse (coir logs, live staking) 
and will not require any tree cutting or 
earth works within the significant 
woodland in the northwest corner of the 
property. 

 Berm construction will occur outside of 
the significant woodland dripline, thus 
eliminating a direct impact.   

 The Green Belt Plan stipulates a 30m 
vegetation protection zone which may 
not be feasible; however, the long-term 
naturalization of the west berm and 
wetland is seen as a net benefit to the 
feature which will ultimately expand in 
size through naturalization processes. 

 
Indirect Impacts 

 Indirect impacts include disturbance to 
woodland wildlife during construction 
(noise, dust) and the potential for 
minimal tree root damage during site 
grading. 

 Changes to water quantity reaching the 
significant woodland (swamp), may 
lead to drier conditions and a shift 
toward lowland forest conditions at the 
fringe of the feature. 

 
Induced impacts 

 None 

 The limit of grading and a reduced vegetation protection 
zone (less than 30m from dripline) will be delineated 
with heavy ESC fence. 

 The west berm location is intended to provide a setback 
from the root zone of the adjacent treed feature to the 
extent possible therefore minimizing impacts to the 
significant woodland. A similar design approach has 
been taken with the east berm and the adjacent 
hedgerow vegetation. During grading, care should be 
taken to avoid unnecessary damage to the root systems 
of mature trees, as feasible. 

 Dust resulting from earth works will be managed 
including the wetting of bare soils where machinery and 
vehicle traffic on site creates dusty conditions. 

 Equipment maintenance and re-fuelling will occur 
outside of the wetland creation and away from natural 
features. 

 Disturbance to wildlife during construction will be 
temporary and is not anticipated to be significant. 

Significant 
Wildlife 
Habitat  

 Provincial Policy 
Statement 
(MMAH 2014) 

Direct Impacts 
 Direct impacts to SWH will include 

removal of a portion of Landbird 

 In order to mitigate impacts to Landbird Migratory 
Stopover habitat, the section of the east berm which 
passes through the Green Ash swamp will be
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation

 
 Rural Hamilton 

Official Plan (City 
of Hamilton 
2018) 

Migratory Stopover Area (east 
berm) and Bat Maternity Colony 
Habitat (candidate SWH). 

 None of the other identified 
SWH types will be impacted 
directly or indirectly. 

 
Indirect Impacts 

The creation of the east berm may 
result in deeper or more prolonged 
inundation. Although many of these 
trees are dead or declining Ash, 
conditions may become less 
suitable for tree establishment 
inside the berm. 

 
Induced impacts 

 Introduction of non-native or invasive 
species. 

restored with native tree and shrub plantings to 
maintain a contiguous habitat. Due to berm slopes, 
tree and shrub planting has been limited to level 
ground adjacent to the berm. 

 An assessment of trees did not identify candidate 
bat maternity colony trees within the location 
where the east berm will pass through the swamp 
feature. A targeted tree inventory and 
assessment will be conducted by NRSI Certified 
Arborists based on the detailed design grading 
envelope to confirm the absence of suitable trees. 
Trees in the swath to be cleared are almost 
entirely all dying Green Ash with few (if any) 
greater than 20cm Diameter at Breast Height 
suggesting the stand is not likely to support a 
colony of bats. 

 Tree removals should occur outside of the bat active 
period (April 1 – September 30). If this timing is not 
feasible, a detailed assessment of available roost 
trees is recommended to be completed within treed 
areas proposed to be impacted. Following 
identification of potential roost trees, targeted exit 
surveys at identified roost trees must be completed 
during appropriate weather conditions and within 24 
hours prior to their removal to avoid direct impacts to 
the species through confirming the absence of any 
roosting bats (MNRF 2014). 

 The HCA has identified that the enhancement of 
linkage opportunities associated with the Dofasco 
2000 Trail as an objective of this project. 
Naturalization plantings in the eastern wetland area 
will result in a more structurally diverse corridor where 
a recently fallow agricultural field currently exists. 

 It is recommended to provide temporary habitat 
compensation in the form of artificial roosts prior to 
tree removals, in the event that a suitable cavity tree 
is identified during the tree inventory.
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation

 The restoration plans for the site include the use of 
native tree species preferred by bats for roosting (e.g. 
Shagbark Hickory) which may provide future, more 
permanent, roost habitats.

Breeding Bird 
Window 

 Migratory Birds 
Convention Act 
(Government of 
Canada 1994) 
 

 Fish and Wildlife 
Conservation Act 
(Government of 
Ontario 1997) 

 Vegetation removal within the breeding 
bird season may result in incidental 
take of bird species protected under the 
MBCA. 

 Although none were observed, active 
raptor nests are protected under the 
FWCA.   

 Vegetation removal is recommended to occur outside of 
the breeding and nesting season for migratory birds as 
established by the Canadian Wildlife Service. 

 The peak breeding period for birds in southern Ontario 
extends from approximately late March to late August 
(Government of Canada 2017). 

 Due to the complexity of habitats on site, nest sweeps 
are not recommended as a means to confirm the 
absence of nesting birds. 

 Future works should consider active raptor nests and 
wildlife sweeps by qualified biologists should be 
undertaken to ensure that nests are not impacted.
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2.10 Archaeology 
The Stage 1 background research indicated that portions of the Study Area exhibited moderate to 
high potential for the identification and recovery of archaeological resources. These include all 
areas with the exception of steep or disturbed portions of the Study Area. As such, a Stage 2 
archaeological assessment is recommended for these areas. 
 
The various treed or otherwise vegetated areas throughout the Study Area that are inaccessible 
for ploughing, will be subject to a typical Stage 2 test pit assessment at a 5m interval, conducted 
according to Section 2.1.2 of the Standards and Guidelines (Government of Ontario 2011). The 
test pit survey will be conducted until test pits show evidence of disturbance according to Section 
2.1.2, Standard 4 of the Standards and Guidelines (Government of Ontario 2011). Each test pit 
must be approximately 30 centimetres (cm) in diameter and excavated 5cm into sterile subsoil. The 
soil and test pits will then be examined for stratigraphy, cultural features, or evidence of fill. All soil 
will be screened through six-millimetre (mm) mesh hardware cloth to facilitate the recovery of small 
artifacts and then used to backfill the pit.  
 
In accordance with Section 2.1.3 Standard 1 of the Standards and Guidelines (Government of 
Ontario 2011), if archaeological resources are encountered during the Stage 2 test pit survey, the 
test pit excavation will continue on the survey grid to determine the extent of further positive test 
pits. If insufficient archaeological resources are found through a continued survey of the grid to 
meet the criteria for continuing to Stage 3, the survey coverage will be intensified around the 
positive test pits using either Option A or Option B of Section 2.1.3, Standard 2 of the Standards 
and Guidelines(Government of Ontario 2011). UTM coordinates will then be recorded for all positive 
test pit in addition to a fixed reference landmark using a Garmin eTrex 10 GPS unit with a minimum 
accuracy 1-2.5m (North American Datum 1983 (‘NAD83’) and Universal Transverse Mercator 
(‘UTM’) Zone 17T). All artifacts will be collected and recorded according to their associated positive 
test pit or 1m test unit. 
 
The portions of the Study Area maintained as agricultural fields and accessible for ploughing will 
be subject to a typical Stage 2 pedestrian survey at a 5m interval, conducted according to Section 
2.1.1 of the Standards and Guidelines (Government of Ontario 2011). This area will be ploughed 
until 80% surface visibility is attained, then allowed to weather prior to assessment. As per Section 
2.1.1, Standard 7 of the Standards and Guidelines(Government of Ontario 2011), if archaeological 
resources are found, the survey transects will be decreased to 1m intervals over a 20m radius 
around each find to determine whether it is an isolated find or part of a larger scatter. All formal 
artifact types and diagnostic categories will be collected for laboratory analysis and cataloguing, 
including all refined ceramic sherds for 19thcentury archaeological sites.  
 
The remainder of the Study Area comprises gravel, asphalt or concrete-hardened surfaces within 
the farmstead areas or steep grades. These areas have been evaluated as having no or low 
potential due to extensive and deep land alteration that has severely damaged the integrity of 
archaeological resources or steep grade and are exempt from additional assessment as per 
Section 2.1 Standard 2b of the Standards and Guidelines (Government of Ontario 2011). Instead, 
these areas will be mapped and photo documented during the Stage 2 assessment as per 
Section 2.1, Standard 6 and Section 7.8.6, Standard 1b of the Standards and Guidelines 
(Government of Ontario 2011). 
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3.0 WETLAND AND CHANNEL DESIGN 
 
3.1 Wetland Storage Facility  
3.1.1. Design Rationale 
The Wetland storage facility envisioned by the Flood and Erosion Control Class EA, as discussed 
in Section 1.9, has three significant issues: 
 

1 The wetland storage facility suggested the use of the First Road East berm as the 
primary control structure. The roadway was also to be raised to provide the necessary 
storage; 

2 As an alternate to using the road as a berm, the study recommended an independent 
berm set back from the road. The location of this berm would have been in the central 
part of the existing wetland; and, 

3 In either scenario, the primary location of the wetland storage facility was within the 
existing wetland. This resultant use of the wetland would have impacted the form and 
function of this wetland. 

 
As such, the Study Team conceptually proposed a 2-cell storage facility to HCA. The two-cell option 
would have resulted in achieving the goal of runoff storage, creating new wetland, and would result 
in the extension of fish habitat . This concept was approved by HCA and this report provides a 
summary of the proposed design. 
 
The two wetland facilities and the proposed channel will together provide erosion control for 
downstream reaches in Battlefield Creek. A secondary goal of the project is to provide habitat 
improvement for the many species present at the site. The wetland facilities provide significant 
habitat for wetland species, as well as birds, but are a potential barrier to fish migration. Fish can 
only intermittently migrate to the location of the east facility and a few small fish species were 
observed in the existing channel where the west facility will be located. To compensate for the 
potential habitat loss and improve the overall biodiversity of the site, a natural channel is proposed 
to connect the outflow from the east facility to the existing channel. This is an improvement over 
the existing conditions, as more than 250 m of new channel will be added allowing fish to travel to 
the outfall of the east facility. 
 
Apart from the habitat improvements, the channel also serves to concentrate flows and bring the 
flow regime into a stable and predictable form. The proposed single-threaded channel will help to 
mitigate the heating effect that reservoirs produce by minimizing the surface area of flow exposed 
to sunlight compared to the flow being spread over the whole field. 
 
The existing flow path through the field is a depositional area, leading to relatively low sediment 
concentrations downstream. The proposed wetland facility will become a depositional area since 
the flow velocities are reduced to near zero. To avoid altering the sediment transport regime beyond 
what was necessary, the existing depositional area can be removed by concentrating the flows into 
one channel and increasing the sediment transport capacity. Removing too much entrained 
sediment from the flow could negatively impact fish species that rely on somewhat cloudy water for 
protection from predators. When the stage is greater than bankfull, the flows will spill into the 
floodplains, which will again act as depositional areas and provide some storage. The deposition 
in the field during high flow events is less concerning because the reservoir detention time is lower, 
so less sediment will be settled out before the flow enters the field.  
 
Finally, concentrating the flows into a channel will make the floodplains much easier to traverse 
following rain events as less water will pool there. This will make BC-1 a more attractive place to 
visit for casual outdoors enthusiasts. The stream will follow a natural meandering path and provide 
a habitat feature for public enjoyment where there currently isn’t one. 
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To summarize, the proposed natural channel will help to mitigate the impacts of the wetland facility 
on the temperature and sediment transport regime, while also creating aquatic habitat and 
improving the usability to park-goers. 
 
3.1.2 Design Summary 
The proposed design includes the following: 
 

1. Construction of two wetland storage facilities at the BC-1 site, consisting of site regrading, 
berms, outlet control structures, and constructed wetland areas below the outlet invert; 

2. Construction of a channel connecting the outlet of the east facility to the existing channel, 
using natural channel design techniques; 

3. Inclusion of natural vegetation on the berms, banks and other disturbed areas; 
4. Removal of in channel debris and other fish passage barriers; and, 
5. Inclusion of potential access routes for pedestrian trails to be added later. 

 
3.1.3 Wetland Storage Facility Design 
The proposed design calls for the construction of two impoundments referred to as the west pond 
and the east pond. The east pond is to be created through the construction of a low berm oriented 
north-south across the main branch of Battlefield Creek and extending east-west along the Dofasco 
trail and east as far as Second Road. The west pond is to be created through the construction of a 
sinuous east-west berm impounding flows from a tributary stream that emerges from karst features 
along the base of the small escarpment that transects the central part of the property (referred to 
as the Eramosa Scarp). Three permanent water features (1 to 2 m deep) are to be constructed in 
each of the two impoundments to provide enhanced wetland habitat and overwintering areas for 
turtles and amphibians. Each of the permanent water features is composed of an irregularly shaped 
depression with localized high points and slopes intended to provide basking areas and edge-type 
habitats. It is anticipated that the base of these features will be on, or close, to the surface of the 
dolostone bedrock. 
 
The two wetland storage facilities are designed to provide an equivalent level of attenuation and 
erosion reduction as the single facility proposed as part of the 2018 Class EA. The decision to 
separate the facility into two separate facilities was based on design constraints that would have 
required the berm to be placed in an existing forested wetland, which would not have supported 
the design goals and may have led to difficultly obtaining approvals. The sites of the two proposed 
facilities were selected based on minimizing the necessary vegetation removals and sensitive 
habitat disturbances. Both facilities are located on predominantly agricultural land, so the habitat 
considerations were minimal. The west facility and all inundated lands are located on HCA property 
for all return periods. The east facility is located entirely on HCA lands, although backwatering of 
Second Rd. E and private property does occur during the 100-year and Regional events. The east 
facility was designed so that the 100-year and Regional storm floodplains are not altered upstream 
of Second Rd. E. 
 
The hydrologic conditions of the site were evaluated through a HEC-HMS model. The level of 
discretization of the subcatchments is much higher than what was used for Floodplain Mapping in 
order to accurately characterize the local conditions and determine flows at each of the wetland 
facility inflow locations. Since the Class EA evaluated the outflow at an assumed outlet at First Rd. 
E, the hydrologic model was extended to include the receiving reaches form each facility to First 
Rd. E to facilitate direct comparison between the Class EA and the proposed multiple-facility 
design. The choice to use two wetland facilities was based on the need to protect sensitive 
ecosystems within the project area. Each facility is located on a different tributary of Battlefield 
Creek, so the facilities were divided and sized based on the relative watershed area of each 
tributary. The east facility was found to receive flows from about three-quarters of contributing area 
and the west facility received about one quarter. The overall storage volume and peak outflow were 
proportionally divided between the two sites to produce two facilities that had equivalent 
performance to the single facility proposed in the Class EA. 
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The elevation-storage relationship was substantially different from the one in the Class EA due to 
the different facility layout, so achieving an exact match was not possible. Since the primary design 
goal of the facilities at BC-1 was to reduce downstream erosion issues, attention was paid to the 
attenuation of frequent events (~25mm), in order to reduce erosion issues from the most common 
storms. The large available area at BC-1 allowed for a larger facility that could also provide 
downstream flood control. While flooding wasn’t as much of a concern on BC-1 compared to SC-
8, the ability of the facility to attenuate flood flows will reduce risk to property owners and provide a 
secondary benefit at a reduced cost compared to constructing flood control infrastructure 
independently. The Stage-Storage-Discharge relationships for the East and West ponds are shown 
in Table 3-1 and Table 3-2, respectively. 
 
Multiple rainfall distributions were used to assess the facility performance. The 6-hour SCS, 24-
hour SCS, and 24-hour Chicago Storm distributions were used for the return period events. A 4-
hour Chicago Storm distribution was used to assess the 25 mm event that is typically used to 
assess water quality treatment in stormwater facilities. Both facilities could contain the 100-year 
storms without the reservoir level reaching the overflow weir. The drawdown times were 
approximately 48-hours for the 24-hour storm distribution, although the outlet structure significantly 
restricts flow at low storage levels leading to a small amount of water being detained for a longer 
period of time. Both facilities have enough storage volume to attenuate a 100-year storm even if 
the small volume is present at the start of the storm. The wetlands in each facility (i.e. areas with 
elevations lower than the outlet invert) are effectively wet pools and will remain wet for much longer 
periods as there is now natural outflow, so the pond level can only be reduced through infiltration 
or evaporation.  
 
Overall, the HEC-HMS model showed that both facilities would reduce peak flows at First Rd E for 
both small and large storm events. The existing conditions model showed that the peak flow of the 
100-year 24-hour Chicago storm would be 5.98 m3/s and the peak flow from the 25 mm event would 
be 0.81 m3/s at First Rd. E. The proposed conditions model showed that the peak flow from the 
100-year 24-hour Chicago storm would be 1.41 m3/s and the peak flow from the 25 mm event would 
be 0.17 m3/s. The amounts to a 76% peak flow decrease for the 100-year storm and a 79% 
reduction for the 25 mm storm. 
 

Table 3-1: BC-1 East Pond Stage-Storage-Discharge Relationship 
Elevation 

(m)
Storage 

(1000 m3)
Discharge 

(m3/s)
188.5 0.0 0.0 
189 21.2 0.2 

189.5 58.2 0.7 
189.7 76.5 1.0 
190 106.5 4.9 

190.4 106.5 17.3 
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Table 3-2: BC-1 West Pond Stage-Storage-Discharge Relationship 
Elevation 

(m)
Storage 

(1000 m3)
Discharge 

(m3/s)
188.1 5.7 0.0 
188.5 13.5 0.1 
189 29.8 0.3 

189.4 48.0 0.9 
189.6 59.8 1.7 
189.9 59.8 3.9 

 
3.1.4 Outlet Structures 
The outlet structures of both facilities will consist of a perforated riser pipe connected to a 
corrugated steel pipe (CSP) running through the berm. The flow is controlled during small events 
by the perforations on the riser pipe, with each facility having a 2 m diameter riser pipe with a 
different number of perforations to provide the desired level of flow attenuation. Once the reservoir 
stage reaches the top of the perforated pipe, water enters the pipe freely, but flow is controlled by 
the outlet CSP up to the 100-year return period storm. The overflow weir is only intended to be 
used for storms in excess of the 100-year event, or where multiple large events occur within 48 
hours.  
 
The existing and proposed peak flows at the outlet of BC-1 at First Rd. E are shown in Table 3-3. 
 

Table 3-3: Existing and Proposed Peak Flows at First Rd. E 

Storm Event Rainfall Distribution Existing Conditions Flow (m3/s) Proposed Conditions Flow (m3/s)

25mm 4-hour Chicago 0.8 0.2 

2-year 24-hour Chicago 2 0.5 

5-year 24-hour Chicago 3 0.7 

10-year 24-hour Chicago 3.6 0.9 

25-year 24-hour Chicago 4.5 1.1 

50-year 24-hour Chicago 5.2 1.2 

100-year 24-hour Chicago 6 1.4 

Regional Hazel 12-hour 18.1 14.7 

 
A reduction in peak flows from all storms would certainly reduce the erosion downstream of the 
facility as lower flow depths would reduce the shear stress exerted on the bed of the channel. 
Additionally, the lower flows increase the effect of roughness elements in the channel, which 
creates turbulence and reduces the energy of flows, leading to less energy being available to 
entrain and transport sediment. The highest rate of sediment transport would be expected to occur 
at the peak flow of the largest storm, so reducing the peak flood flow of a large, infrequent event 
could dramatically reduce the total quantity of erosion and sediment transport. The erosion 
reduction on a per-event basis would be greatest for large flood events and lowest for small frequent 
events. By addressing erosion caused by both large, infrequent events, and small, common events, 
we have taken a balanced approach that alters the entire flow regime to reduce erosion rather than 
focusing on a single event or magnitude. The erosion benefits of the receiving channel will diminish 
further downstream as uncontrolled tributaries join the channel, reducing the difference between 
controlled and uncontrolled flows. The impacts of the proposed facility on downstream flooding and 
erosion are discussed in more detail in Section 4. 
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Outlet Substrate 
The downstream side of the constructed berms we will include riprap lining to dissipate energy and 
prevent sediment from being entrained in the high velocity areas. The west facility will outlet into a 
channel, so the riprap at the outlet will be extended far enough downstream so that the flow has 
fully transitioned to its natural flow regime. The east facility will outlet to a wide floodplain area 
without a defined channel, so the riprap will be positioned to spread the flow over a wide area to 
ensure that a channel is not carved as a result of pressurized or spillway flows coming from the 
facility. 
 
4.0 FURTHER DISCUSSION OF DESIGN ASPECTS 
 
The proposed creation of berms, wetlands and the naturalization of the retention area present 
numerous constraints but also opportunities for the creation and enhancement of wildlife habitat on 
the property.  The following are high-level recommendations to address constraints and proposed 
enhancement that should be considered both as part of mitigation efforts and the long-term 
stewardship of the property. 
 
4.1 Flood Risk Impacts 
The flood risk impacts of the proposed BC-1 facility were assessed by comparing the number of 
properties, buildings, and roads that would be impacted by a return period storm for both existing 
and proposed conditions in lower Battlefield Creek. The floodplain mapping HEC-RAS model was 
completed as part of the Stoney and Battlefield Creek Floodplain Mapping Project. The existing 
subcatchments and reaches upstream of First Rd E in the floodplain mapping HEC-HMS model 
were disconnected and replaced with the outflow hydrograph from the more discretized BC-1 model 
and the resulting flows were used to create a proposed conditions HEC-RAS model.  The lot fabric 
geospatial data provided by HCA was used to determine the number of properties impacted and 
each lot was classified as either residential, commercial, industrial, institutional, or public/open 
space. The classifications were based on the apparent use of the properties from aerial imagery 
and Google Street View. The number of buildings impacted was determined through aerial imagery; 
minor buildings such as sheds were not counted and properties with more than one building were 
counted as one building if any or all the significant buildings were impacted by flooding. In many 
cases, the low flow channel was located on private property, which resulted in the property being 
impacted by all flood events. Locations of depression storage that were not directly connected to 
the main channel were not considered to be part of the floodplain and were not considered in the 
counts. The reaches for this assessment were determined based on the reaches used in the 2018 
Flood and Erosion Control Class EA. The number of affected properties differs between the Class 
EA and this assessment primarily due to the Chicago Storm distribution being used rather than the 
SCS Type II distribution. Table 4-1 shows the existing and proposed peak flows and percent 
reduction at selected locations downstream of the BC-1 facility. Table 4-2 shows the count of 
affected properties under existing conditions, while Table 4-3 shows the count under proposed 
conditions. Table 4-4 shows the reduction in affected properties under proposed conditions. 
 
The results of the flood risk assessment show slight reductions in the number of properties and 
buildings inundated for all return period events and the Regional event. The primary goal of the 
BC-1 wetland facility design was to reduce erosion in Battlefield Creek, so flood flow reduction was 
not an objective for frequent events. The available area within the BC-1 wetland site allowed for 
the facilities to reduce erosion for the most frequent events while also providing attenuation for 
storms larger than the 100-year event. The reduced peak flow for the Regional event will also 
reduce flooding in Lower Stoney Creek downstream of the confluence with Battlefield Creek, where 
flood control is a high priority. 
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Table 4-1: Downstream Peak Flows and Percent Reduction 

Location 
Return Period 

2-year 25-year 100-year Regional (Hazel)

Existing Flows (m3/s) 

Battlefield Creek - Edge of Escarpment 5.4 11.4 14.9 42.2 
Battlefield Creek - King St. 7.0 13.9 18.3 51.9 

Battlefield Creek at Stoney Confluence 9.7 19.7 25.4 65.0 
Lake Ontario 22.8 45.3 58.2 183.6 

Proposed Flows (with BC-1 Storage facility) (m3/s) 

Battlefield Creek - Edge of Escarpment 4.2 8.7 11.4 34.6 
Battlefield Creek - King St. 6.4 12.5 16.4 40.2 

Battlefield Creek at Stoney Confluence 9.1 18.2 23.3 53.3 
Lake Ontario 21.6 44.1 56.1 172.2 
Percent Reduction in Flows between Existing and Proposed 

Battlefield Creek - Edge of Escarpment 22.2 23.7 23.5 18.0 
Battlefield Creek - King St. 8.6 10.1 10.4 22.5 

Stoney - Battlefield Confluence 6.2 7.6 8.3 18.0 
Lake Ontario 5.3 2.6 3.6 6.2 
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Table 4-2: Lower Battlefield Creek Flood Characterization – Existing Conditions (Number of Properties/Building/Roads Inundated) 
 Storm Event: 2 Year 5 Year 10 Year 25 Year 50 

Year 100 Year Regional Comments 

Reach BC-1 Flow (m3/s) 9.8 13.7 16.2 19.6 22.5 25.3 65  

Property Type 
Residential       15  

Public/Open Space     1 1 2  

Building Type Residential         

Roadway 
Huckleberry Dr. (Local)       1  

Jackson Ln. (Local-Private) 1 1 1 2 2 2 2  

Reach BC-2 Flow (m3/s) 9.8 13.7 16.2 19.6 22.5 25.3 65 Portion of Reach located within private property (high density 
residential - apartments) 

Property Type 
Residential 2 2 4 4 4 4 6  

Public/Open Space 1 1 1 1 1 1 1  

Building Type Residential    1 1 1 1  

Roadway Lake Ave. N (Collector)     1 1 1  

Reach BC-3 Flow (m3/s) 9.8 13.7 16.2 19.6 22.5 25.3 65 Portion of Reach located within private property (commercial) 

Property Type 

Residential 1 1 1 3 5 6 8  

Commercial 1 1 1 1 1 1 1  

Public/Open Space 1 1 1 2 2 2 2  

Utility - Hydro    1 1 1 1  

Building Type 
Public 1 1 1 1 1 1 1  

Utility - Hydro      1 1  

Roadway 
Valley Dr. (Local)       1  

Queenston Rd. (Arterial)         

Reach BC-4 Flow (m3/s) 7.0 10.1 12 13.9 16.1 18.3 51.9 Portions of Reach located within private property (low density 
residential - houses, commercial) & within Green Acres School yard 

Property Type 

Residential 13 14 14 14 20 20 32  

Commercial 3 3 3 3 3 3 4  

Institutional 1 1 1 1 1 1 1  

Public/Open Space 1 1 1 1 1 1 1  
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Building Type 

Residential 2 4 4 4 5 6 20  

Commercial 1 1 1 1 1 1 2  

Institutional       1  

 Faircourt Dr. (Local)       1  

Roadway Randall Ave. (Local) 1 1 1 1 1 1 1  

Reach BC-5 Flow (m3/s) 7.0 10.1 12 13.9 16.1 18.3 51.9 Entire Reach located within Battlefield Heritage site 

Property Type 

Residential       3  

Commercial     1 1 1  

Public/Open Space 1 1 1 1 1 1 4  

Building Type 
Residential       1  

Commercial     1 1 1  

Roadway 
King St. W (Arterial)     1 1 1  

Laneway Crossing 1 1 1 1 1 1 1  

 
  



Saltfleet Conservation Area – BC-1 
Wetland Storage and Natural Channel Design  Study               August 20, 2021 
 
 

 
Page 45 
 

Table 4-3: Lower Battlefield Creek Flood Characterization – Proposed Conditions (Number of Properties/Building/Roads Inundated) 
 Storm Event: 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year Regional Comments 

Reach BC-1 Flow (m3/s) 9.1 12.5 14.7 18.2 22.7 26.1 53.3  

Property Type 
Residential       15  

Public/Open Space     1 1 2  

Building Type Residential         

Roadway 
Huckleberry Dr. (Local)       1  

Jackson Ln. (Local-Private) 1 1 1 2 2 2 2  

Reach BC-2 Flow (m3/s) 9.1 12.5 14.7 18.2 22.7 26.1 53.3 Portion of Reach located within private property (high density 
residential - apartments) 

Property Type 
Residential 2 2 2 4 4 4 6  

Public/Open Space 1 1 1 1 1 1 1  

Building Type Residential    1 1 1 1  

Roadway Lake Ave. N (Collector)     1 1 1  

Reach BC-3 Flow (m3/s) 9.1 12.5 14.7 18.2 22.7 26.1 53.3 Portion of Reach located within private property (commercial) 

Property Type 

Residential 1 1 1 3 5 6 8  

Commercial 1 1 1 1 1 1 1  

Public/Open Space 1 1 1 1 2 2 2  

Utility - Hydro     1 1 1  

Building Type 
Public  1 1 1 1 1 1  

Utility - Hydro      1 1  

Roadway Valley Dr. (Local)       1  

 Queenston Rd. (Arterial)         

Reach BC-4 Flow (m3/s) 6.4 8.9 10.5 12.5 16.3 19.1 40.2 
Portions of Reach located within private property (low density 

residential - houses, commercial) & within Green Acres School 
yard

Property Type 

Residential 13 14 14 14 20 20 32  

Commercial 3 3 3 3 3 3 4  

Institutional 1 1 1 1 1 1 1  
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Public/Open Space 1 1 1 1 1 1 1  

Building Type 

Residential 2 4 4 4 5 6 18  

Commercial 1 1 1 1 1 1 1  

Institutional       1  

 Faircourt Dr. (Local)       1  

Roadway Randall Ave. (Local) 1 1 1 1 1 1 1  

Reach BC-5 Flow (m3/s) 6.4 8.9 10.5 12.5 16.3 19.1 40.2 Entire Reach located within Battlefield Heritage site 

Property Type 

Residential       2  

Commercial     1 1 1  

Public/Open Space 1 1 1 1 1 1 4  

Building Type 
Residential         

Commercial     1 1 1  

Roadway 
King St. W (Arterial)     1 1 1  

Laneway Crossing 1 1 1 1 1 1 1  
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Table 4-4: Reductions in Inundated Properties/Buildings/Roads under Proposed Conditions 
 Storm Event: 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year Regional Comments 

Reach BC-1 Flow (m3/s) 9.1 12.5 14.7 18.2 22.7 26.1 53.3  

Property Type 
Residential         

Public/Open Space         

Building Type Residential         

Roadway 
Huckleberry Dr. (Local)         

Jackson Ln. (Local-Private)         

Reach BC-2 Flow (m3/s) 9.1 12.5 14.7 18.2 22.7 26.1 53.3 Portion of Reach located within private property (high density 
residential - apartments) 

Property Type 
Residential   2      

Public/Open Space         

Building Type Residential         

Roadway Lake Ave. N (Collector)         

Reach BC-3 Flow (m3/s) 9.1 12.5 14.7 18.2 22.7 26.1 53.3 Portion of Reach located within private property (commercial) 

Property Type 

Residential         

Commercial         

Public/Open Space    1     

Utility - Hydro    1     

Building Type 
Public 1        

Utility - Hydro         

Roadway Valley Dr. (Local)         

 Queenston Rd. (Arterial)         

Reach BC-4 Flow (m3/s) 6.4 8.9 10.5 12.5 16.3 19.1 40.2 
Portions of Reach located within private property (low density 

residential - houses, commercial) & within Green Acres School 
yard

Property Type 

Residential         

Commercial         

Institutional         
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Public/Open Space         

Building Type 

Residential       2  

Commercial       1  

Institutional         

 Faircourt Dr. (Local)         

Roadway Randall Ave. (Local)         

Reach BC-5 Flow (m3/s) 6.4 8.9 10.5 12.5 16.3 19.1 40.2 Entire Reach located within Battlefield Heritage site 

Property Type 

Residential       1  

Commercial         

Public/Open Space         

Building Type 
Residential       1  

Commercial         

Roadway 
King St. W (Arterial)         

Laneway Crossing         
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4.2 Erosion Risk Impacts 
The 2018 Wood study included an assessment of geomorphic conditions throughout the Stoney 
and Battlefield Creek Watershed, completed by Matrix Solutions Inc. The critical areas were 
identified as Battlefield Reach 1 and Stoney Creek Reach 4 in that report. Both reaches are located 
immediately upstream of the confluence of Stoney and Battlefield Creeks. The critical reach on 
Stoney Creek will not be affected by the construction of the BC-1 facility. Most of the areas 
assessed were classified as transitional, indicating that while erosion is not a constant issue, 
geomorphic evidence shows that most reaches are in the process of adjusting to the altered 
hydrologic regime. The hydrologic alterations are primarily a result of land use changes and 
channel straightening, leading to increased flows. 
 
The flows in the critical reach were analyzed to determine the existing and proposed peak flows as 
well as the duration of time that the flows exceeded the erosion threshold of 1.93 m3/s. This 
analysis was completed using both continuous modelling and return period design storms. The 24-
hour Chicago Storm rainfall distribution was used for all return period events. For continuous 
modelling, a daily precipitation dataset from the Hamilton Royal Botanical Gardens gauge was used 
with data between 1958 and 1997. 
 
The erosion threshold is the shear force associated with the initiation of motion of the median 
particle size. This is the flow at which significant geomorphic alterations are expected to occur. 
Some sediment will still be conveyed during lower flows, although it is likely to be replaced by 
sediment washed into the channel. This creates a system of dynamic stability and preventing the 
cross-section from being altered substantially, although bed forms will continue to migrate 
downstream. 
 
Calculating erosion hours is a typical assessment of erosion impacts but does not take into account 
the degree of which the erosion threshold is exceeded. Flows that are greater than the critical flow 
by a significant margin will lead to more erosion than small exceedances, therefore the peak flow 
is also a consideration in erosion evaluations. Table 4-4 shows the peak flows in reach BC-1, while 
Table 4-5 shows the number of erosion hours for a given storm event in reach BC-1, calculated at 
5-minute intervals. Table 4-6 shows the number of erosion hours over the entire continuous model 
hydrograph from September 1958 to January 1997.  
  

Table 4-4: Reach BC-1 Peak Flows (m3/s) 

Storm Event 2-year 5-year 10-year 25-year 50-year 100-year Regional
Existing Conditions 9.7 13.7 16.2 19.7 22.5 25.4 65 

Proposed Conditions 9.1 12.5 14.7 18.2 22.7 26.1 53.3 
 

Table 4-5: Reach BC-1 Design Storm Erosion Hours 

Storm Event 2-year 5-year 10-year 25-year 50-year 100-year Regional
Existing Conditions 8.92 11.08 12.08 13.5 14.83 15.83 17 

Proposed Conditions 8.17 11.42 13.08 15.33 15.92 16.42 21.17 
 

Table 4-6: Reach BC-1 Continuous Modelling Erosion Hours 

Erosion Hours  Percent 
Reduction Existing Conditions  Proposed Conditions 

3068  1828  40.4 

 
 
For the design storms, the results show reduced peak flows for the 2- to 25-year events as well as 
the Regional event. The percent reduction is about 6-9% for the 2- to 25-year events and 18% for 
the Regional event. For the 50- and 100-year events, the peak flows are slightly increased by 1% 
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and 3%, respectively. The erosion hours have been reduced for the 2-year event, and moderately 
increased for the 5-year to Regional events.  
 
The continuous modelling results are a more realistic representation of the overall sediment 
transport regime as it includes much more frequent rainfall events than the design storms. The BC-
1 facility was primarily designed to attenuate flows with less than a 2-year return period, so 
analyzing only the design storms would underestimate the erosion reductions that the facility 
provides. The 40% erosion reduction is quite large and will greatly reduce the number of events in 
which erosion occurs. The storms that do cause erosion will be less frequent and the magnitude of 
erosion will likely be reduced. 
 
The major reductions in erosion hours for frequent events, combined with modest reductions of 
peak flows and erosion hours for design storms will create a sediment transport regime that better 
reflects pre-development conditions and reduces the erosion risk to property and infrastructure both 
in the critical reach, as well as the other reaches downstream of the BC-1 facility. 
 
4.3 Construction Aspects 
The silty clay glaciolacustrine sediments encountered beneath surficial topsoil in the north portion 
of the property are characterized by a low hydraulic conductivity and a natural water content at or 
slightly below the plastic limit. This material is considered compactible (see Soil Engineers Ltd. 
Geotechnical Report in Appendix D) and secondary permeability resulting from fractures in the soil 
will be effectively eliminated when the material is remoulded as when compacted by a heavy 
sheepsfoot roller-type compactor. For these reasons, the native silty clay is considered to be a 
suitable material for the construction of the berms needed to impound water for the constructed 
wetlands.  
 
Monitoring of groundwater levels across the site demonstrate a seasonal variability in groundwater 
levels (Δh) ranging from 0.8 to 2.4 m for piezometers founded on the overburden bedrock interface. 
If we assume that soils remained in a fully saturated state (a reasonable assumption) and we treat 
the shallow silty clay aquitard as a porous medium (an unreasonable assumption) then the amount 
of water loss through the base of the wetland may be crudely estimated by multiplying the observed 
groundwater Δh by the effective porosity of the soils. Assuming an effective porosity of 20% and a 
Δh of 2.4 m, we estimate that water levels in the wetland will fall by less than 0.5 m over the summer 
months due to the infiltration of water through the base of the wetland into the underlying bedrock 
aquifer. Water losses due to evapotranspiration and water gains through the capture of surface 
water runoff must also be taken into account when predicting water level fluctuations in the 
constructed wetland.  
 
Permanent water features should be sited in areas of relatively thick overburden where at least 0.3 
m (0.5 m or more would be preferable) of clayey soil can be maintained between the bottom of the 
water features and the underlying bedrock. This soil layer should be composed of at least 0.2 m of 
the in-place native silty clay material which should be thoroughly proofrolled using a heavy 
sheepsfoot roller. Additional soil fill must be free of any organic material and compacted to 95% of 
standard Proctor maximum dry density (or as determined by the Engineer). The best results will be 
obtained if the material is compacted slightly wet of optimum using 6 to 8 passes with the heavy 
sheepsfoot roller on a non-vibratory setting. We recommend that contract documents for the project 
anticipate the need to modify the location of the permanent water features based on conditions 
encountered in the field at the time of construction. 
 
Excavations for permanent water features and borrow material will intersect groundwater but the 
yield will be low and is expected to remain well below the 50,000 L/day threshold beyond which a 
Permit to Take Water (PTTW) or registration under Environmental Activity and Sector Registry 
(EASR) is required. 
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4.4 Karst Risk Factors 
Karst features such as caves, sinkholes and solution-enlarged fractures are present within the 
Reformatory Quarry member of the Eramosa Formation in the south part of the subject property. 
Available mapping of karst for southern Ontario and Manitoulin Island (Brunton and Dodge, 2008) 
shows this area and the entire BC-1 property as an area of known or potential karst. A number of 
Ontario-specific karst risk factors are present at the site (Brunton and Dodge, 2008; Brunton, 2013). 
These are: 
 

 karst-susceptible geology consisting of carbonate rocks or evaporites; 
 thin or absent soil cover; 
 proximity to significant sequence stratigraphic boundaries; and, 
 proximity to margins of escarpments near major rivers, particularly at bends in major rivers/ 

 
Karst features have the potential to adversely affect the functioning of the planned constructed 
wetlands. While the potential for a sudden collapse of an underground cave is an obvious hazard 
(especially in areas of the world such as Florida, Mexico, Spain etc.) this kind of hazard is rare in 
Ontario. More common is the potential for karst features to cause zones of abnormal permeability 
that, if present and connected to the wetland ponds, could result in the rapid loss of impounded 
water. 
 
We note that the north part of the property (i.e. the area proposed for the constructed wetlands) is 
underlain by the Vinemount member of the Eramosa Formation which is less susceptible to karst 
development than the Reformatory Quarry member owing to its greater shale content (F. Brunton, 
personal communication). No karst features were noted in this area and a direct hydraulic 
connection between the impounded water in the wetland and any undiscovered karst-related high-
permeability zones in bedrock can be prevented by maintaining a layer of low permeability silty clay 
between the base of the wetland ponds and the underlying bedrock. 
 
4.5 Potential for Adverse Effects 
The planned construction of wetland ponds to provide stormwater control and wildlife habitat 
enhancement will reduce flooding in lands downstream of the wetland area while both 
evapotranspiration and groundwater recharge will increase. In the absence of a connection 
between the pond and high-permeability karst zones, the amount of the groundwater recharge will 
be modest and insufficient to cause flooding off site or to adversely impact off site groundwater 
quality (since much of the relevant area is already functionally wetland but deficient in storage 
capacity). No karst features were observed within the proposed wetland areas and any karst 
hazards that might be encountered during (or following construction) could be mitigated though the 
strategic placement of low permeability fill materials. 
 
4.6 Re-planting of Berm 
In order to mitigate for the removal of swamp for the east berm and to generally soften the visual 
impact of both berms, it is recommended that native trees and shrubs be planted beside and (as 
feasible) atop these features.  Planting along First Road East will provide a visual screen which will 
enhance the wildlife value of the western wetlands and berm feature.  A mixture of caliper trees 
and smaller potted stock should be used.   
 
Planting locations should consider soil moisture relative to the tolerance of a given species, the 
potential for snow throw damage from plows, buried utilities (if applicable) and maintaining safe 
sightlines within the road right of way.  The geotechnical report (Soil Engineers Ltd. 2019) notes 
that the native silty-clay soils which are present on site are suitable for the construction of the 
berms, therefore limiting the need to introduce soil to the site.  The geotechnical report recommends 
the removal of topsoil and organics for berm construction.  It is noted that the stockpiling of these 
materials for top-dressing will be important for the establishment of trees and shrubs following 
construction.  In order for the successful establishment of plantings, topsoil compaction (at least in 
the upper strata) should be minimized to provide a suitable growing medium for tree root 



Saltfleet Conservation Area – BC-1 
Wetland Storage and Natural Channel Design Study August 20, 2021 
 
 

 
Page 52 
 

establishment.  Excessive soil compaction of the re-instated A-horizon will limit the success of 
naturalization efforts   
 
Species which are hardy, fast-establishing and produce fruit in abundance should be included in 
the planting to enhance survival and act as an early seed source for unplanted areas.  In order to 
ensure the long-term stability of the berm, and given the potentially challenging growing conditions, 
tree plantings should not occur on the berm itself.  Hardy and clonal shrub species would be best 
suited to this area.   
As White-tailed Deer and rodent browse will be heavy within the property, tree protection measures 
may include the application of Skoot™ browse protectant to stems and the installation of tree coils 
or tree tubes. The use of enclosure fencing would not be suitable in this application as rodents and 
rabbits could still access the vegetation leading to a high planting mortality rate. Large trees (caliper 
or otherwise tall stock) should be tethered and staked using biodegradable straps and wooden 
stakes to prevent wind damage and shifting following the planting.  The use of biodegradable tether 
will ensure trees are not girdled in time (as is often the case with metal wire).  
 
Based upon species which are present in the study area and the clay-heavy soils, suitable species 
include: 

 Bur Oak (Quercus macrocarpa) 
 Eastern Cottonwood (Populus deltoides) 
 Trembling Aspen (Populus tremuloides) 
 Silver Maple (Acer saccharinum) 
 Shagbark Hickory (Carya ovata) 
 Black Cherry (Prunus serotina) 
 White Pine (Pinus strobus) 
 Grey Dogwood (Cornus foemina ssp. racemosa) 
 Red Osier Dogwood (Cornus sericea) 
 Staghorn Sumac (Rhus typhina) 
 Nannyberry (Viburnum lentago) 
 Native Hawthorns (Crataegus spp.) 

 
4.7 Naturalization of Wetlands and Retention Area 
Within the berm retention areas, several types of wetland may be restored.  Deeper excavations 
with a clay lining are likely to retain standing water for much or all of the year which will support 
emergent marsh vegetation and provide ideal habitat for anuran breeding. The evapotranspiration 
rate is expected to exceed the precipitation during the summer months, potentially leading to the 
wetland areas drying out between significant rainfall events. The evapotranspiration losses from 
the wetland areas will be mitigated through vegetation plantings that will provide shade and retain 
moisture. It is unlikely that the wetland areas will dry out at other times during the year. Infiltration 
losses could also lead to the wetland areas drying out, but this is unlikely to be a significant issue 
due to the low hydraulic conductivity of the soils and the additional compaction to occur during 
construction and grading. Areas of shallow excavation will establish as mixed marsh or mud flat 
which dry out by late spring and may provide nesting habitat for waterfowl or foraging habitat for 
shorebirds.  Thicket plantings may be reasonable atop high elevations within the ponds but are 
better suited to the areas surrounding the ponds as shown on the planting plans within the drawing 
set. 
 
In order to prevent erosion and retain soil moisture, the entire graded area should be seeded with 
a non-allelopathic nurse crop such as Buckwheat (Fagopyrum esculentum) as well as a native seed 
mixture.  Seeding should be focused along 10m (or greater) on either side of the re-instated 
watercourse to effectively filter sediment and runoff entering the watercourse.  Application may be 
completed using hydro-seeding or terra-seeding (more costly), seed drill equipment, or hand-
broadcasting (in particular within any steep or wet excavations).  The seed mixtures applied within 
the various habitats should adhere to the species lists outlined in the document Seed Mixes 
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Suitable for our Watershed (HCA 2019), to the extent which these species are commercially 
available or may be collected from other HCA properties.  In order to properly stratify seed, increase 
germination and reduce seed predation, the native seed mixture should be installed in late fall, prior 
to ground freeze-up.  Subject to available funds and staffing, plug planting may also be considered, 
in particular within the saturated soils of the created wetlands.  
 
The inclusion of upland ridges in the site grading and the placement of tree root masses, logs, 
boulders and rock piles among the wetlands will improve the heterogeneity of the site and enhance 
wildlife habitat in general.  Where possible, the planting of trees and shrubs along the watercourse 
and surrounding the wetland features will help to cool water temperatures and make these features 
more attractive to wildlife.  Tree planting throughout the retention area will help to cool water 
temperatures and reduce evapotranspiration.  Species such as Silver Maple and Eastern 
Cottonwood are tolerant of wet soil and seasonal inundation and are among the fastest growing 
tree species suited to the property. 
 
The seeding of Milkweed (Asclepias spp.) and native forbs can enhance habitat for Monarch 
butterflies and other insects.  Seed may be scattered across the created wetland area, or 
concentrated plots can be installed to act as a seed source to disperse through the site in the years 
to follow. 
 
4.8 Channel Naturalization 
Spot treatments in the existing channel within the study area are likely needed to address localized 
erosion issues. The application of erosion control measures within this area is recommended and 
may include hydro-seeding or terra-seeding of a non-allelopathic nurse crop and native seed 
mixture.  To avoid vegetation removal and machinery impacts associated with a full re-alignment 
of the section of channel within the significant woodland in the northwest extent of the site, channel 
work will be limited to areas that can easily be accessed upstream of the forest. The placement of 
coir logs and planting of shrub stock along the banks will improve this section of the creek. 
 
4.9 Invasive Species Management 
Invasive species management will be required prior to construction and periodically following the 
creation of the berms and wetlands. Management will be both active (herbicide application) and 
passive (native species plantings to alter conditions where invasive species thrive). 
 
Common Reed is the priority species for immediate management as this species could spread from 
existing stands into the created wetlands resulting in low diversity and reduced habitat value for 
wildlife.  This species can only be effectively managed through the application of herbicide.  It is 
recommended that HCA restoration technicians licensed to apply herbicides target the existing 
stands as soon as possible. Although treatment prior to the commencement of earth works is ideal, 
this work can also be undertaken immediately following the completion of the berms in the event 
timing is a constraint. The existing stands are sparse and separated from one another which allows 
for effective and efficient management.  A preliminary treatment will need to be followed up by a 
monitoring visit and one or more subsequent treatments to address persistent stems. 
 
Reed Canary Grass is abundant in the central marsh feature and will outcompete any herbaceous 
vegetation within the created wetlands if it begins to colonize those areas. It is recommended that 
management of the existing stands be passively managed through the planting of trees and shrubs 
tolerant of wet soils. Fast-growing species including Silver Maple and Eastern Cottonwood are well-
suited to growing among Reed Canary Grass and establishing canopy in a relatively short amount 
of time. 
 
As a prolific seed producer, there is potential that Reed Canary Grass will establish within the 
created wetlands in time.  Early detection and treatment using herbicides during dry conditions will 
be important to controlling the spread of this species. 
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Management of European Buckthorn and Glossy Buckthorn within the property should focus on 
the control of female, seed producing shrubs in the vicinity of the created wetlands as a temporary 
measure to reduce the spread of this species. As the agricultural fields have been left fallow, these 
shrubs will begin to seed into open areas including the berms and wetlands. 
 
Herbicide treatment of seed-producing shrubs should focus on the hedgerows, along the Dofasco 
2000 Trail, within the cultural thickets and at the perimeter of forest and swamp communities near 
the created wetlands.  Due to the presence of a seedbank, treatment will require an ongoing effort 
of monitoring and herbicide application. Once the shrubs adjacent to the created wetlands are 
effectively controlled, management may consider addressing shrubs in other portion of the 
property.  For areas where Buckthorn seedlings are abundant, such as the cultural thicket in the 
northwest portion of the property, the planting of Black Walnut may be effective in reducing 
Buckthorn and should be considered by HCA as an additional passive management tool. 
 
Although removal of seed-producing shrubs and passive management through tree planting will 
reduce Buckthorn stems and spread, a large-scale treatment and native species planting effort is 
required in the long term to reinstate resilient habitats where the large stands of Green Ash are 
currently in decline. 
 
Following the installation of plantings and seeding at the site, HCA staff should monitor for the re-
establishment of these invasive species (and others). The presence of disturbed soil within the 
created wetlands provides increased opportunity for invasive species to establish while the native 
plantings mature.  An annual assessment by HCA staff during the growing season will detect 
problematic species early which will allow for small-scale spot treatment where necessary. 
 
4.10 Barn Swallow Habitat Enhancement 
Observation of Barn Swallow foraging in 2019 suggests that the species utilizes the marshes and 
declining swamp areas for foraging. It is likely that pairs nest on structures located on nearby 
residential lots. HCA should consider the installation of Barn Swallow nesting structures in areas 
adjacent to the created wetlands. The requirement for compensation of removed nest habitat under 
the Endangered Species Act, 2007 is likely to present an opportunity to have such structures 
installed (and funded) as part of local development applications. The site may support several of 
these structures which should be installed away from the road corridor to prevent road mortality.  
The posts of the structure should be covered with sheet metal to a height of 1m to deter mammals 
from climbing the posts and predating nests.  Design drawings for these structures are available 
(MNRF 2016). 
 
4.11 Turtle Nesting Feature Installation 
Although surveys in 2019 did not observe turtles or evidence of turtle nesting within the property, 
the proposed creation of wetland has the opportunity to create suitable habitat for turtle basking 
and nesting in the coming years.  The design drawings have incorporated a constructed turtle 
nesting feature at each of the 6 created wetlands.  The nesting features can be created through 
the installation of deep beds of coarse sand and fine stone in sunny areas adjacent to the created 
wetlands.  Basking habitat can be enhanced through the placement of logs or flat stones within the 
deeper areas of created wetland.  Further guidance relating to the construction of turtle nesting 
features is available through the Toronto Zoo (Toronto Zoo 2019). 
 
Turtle overwintering habitat was not identified within the property during the surveys but may be 
present on adjacent properties such as the pond to the west of First Road East.  As it is anticipated 
that the base depth of the created wetlands will be on or close to the surface of the underlying 
dolostone bedrock, ideally with 0.3m or more of heavily compacted soil retained (Greer Galloway 
2020), the potential for turtle overwintering within the created ponds is limited.  In time, the settling 
of sediment and organics may provide suitable over-wintering habitat for turtles.      
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4.12 Conclusions 
For these above reasons, no significant adverse environmental effects are envisaged for the 
project. 
 
 
5.0 MONITORING PROGRAM 
The Flood and Erosion Control Class EA recommended that monitoring of the proposed works be 
completed upon implementation. The proposed works result in the creation of wetlands, improved 
aquatic habitat and riparian and upland terrestrial habitats. To assess the performance of the 
storage facilities requires an appropriate level of monitoring, prior to, and after, construction by the 
HCA. The monitoring plan should evaluate the performance of the storage facilities and allow for 
adjustments and/or optimization through Adaptive Management. 
 
The duration of the monitoring is recommended to be 7 to 10 years in length with frequent reporting 
in the first few years and intermittent reporting in the last few years.  
 
Monitoring of the performance of the storage facilities could include: 
 
A - Stream Morphology: 
To be conducted downstream of the storage facilities and at downstream erosion sites: 
 

1) Stream Cross-sections (Controls) 
2) Erosion pins (Tractive Force, Critical Shear Stress) 
3) Bank Properties (Height, Angle, Material, Vegetation, Root Depth, Undercuts and In-

situ Shear Strength) 
4) Longitudinal Profile Survey (Energy Gradient, Top and Bottom Riffles, Max Pool Depth) 
5) Photographic record 

 
B - Natural Heritage System: 
 

1) Community Structure/Health – Ecological Integrity, Habitat Boundary Integrity, Problem 
Species, Overall Species and Habitat Diversity, Buffer Effectiveness, Human Activity 
Impacts 

2) Local Hydrology (water levels, soil moisture, etc.) 
 
C - Hydrometeorologic: 
 

1) Rainfall - Continuous 
2) Streamflow- Storm Response 
3) Baseflow – Flow Rate (Spot measurements) 
4) Pond Inflow and Outflow (both facilities) 

 
D - Water Quality/Biophysical: 
 

1) Benthic Invertebrates – Community Structure 
2) Water Temperature – Continuous 
3) Sediment- Total Suspended Solids 
4) Fisheries- (Electrofishing) 

 
It is proposed that the final monitoring plan specifics be determined once the proposed design is 
approved, but prior to construction. 
 
 
6.0 CONCLUSIONS AND RECOMMENDATIONS 
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6.1 Flood and Erosion Control Class EA Conclusions and Recommendations 
Based on the requirements of the Flood and Erosion Control Class EA, the following can be noted: 
 

1) The HEC-RAS model from the Flood and Erosion Control Class EA was used as the basis 
for the final Floodplain Mapping prepared by Water’s Edge. While this current study has 
examined and changed the hydrologic responses of these particular subwatersheds, the 
actual floodplain modelling has been included in the Battlefield and Stoney Creek 
Floodplain Mapping Study (Water’s Edge, 2020). According to the MNRF River and Stream 
Systems: Flood Hazard Limit Technical Guide, the reductions of peak flows from 
stormwater facilities will not affect the downstream flow rates or the resultant floodplain 
maps; 
 

2) A HEC-HMS model was developed for the catchment area upstream of First Rd. E to 
assess the effectiveness and impacts of the proposed facilities. The results of the small-
scale HEC-HMS model were implemented into the HEC-HMS model that was developed 
for the Stoney and Battlefield Creek Floodplain Mapping Project (Water’s Edge, 2020) to 
assess downstream impacts. 

 
3) The flow-duration analysis completed in the Flood and Erosion Control Class EA (AFW, 

2018) has been re-examined and the results of this analysis conclude that the intent of the 
Flood and Erosion Control Class EA (AFW, 2018) has been achieved; 
 

4) Water’s Edge has updated / refined the hydraulic, hydrologic, and erosion assessment and 
confirm that the proposed design results in the potential benefits to the receiving systems 
(in terms of flood and erosion risk reduction), envisioned by the Flood and Erosion Control 
Class EA, have been realized; 

 
5) The assessment and design of the wetland storage facility, wetlands and channel meet 

terrestrial, aquatic and hydrogeological requirements and goals as required by the Flood 
and Erosion Control Class EA; 

 
6.2 Current Study Conclusions and Recommendations 
 

1. The results of this assessment indicate that the north portion of the BC-1 property is 
underlain by a continuous deposit of silty clay glaciolacustrine sediments having a low 
hydraulic conductivity when in an unfractured state. These characteristics are considered 
favourable for the impoundment of stormwater flows in a constructed wetland that will then 
lose water slowly though direct discharge, evapotranspiration and infiltration into the 
underlying bedrock aquifer. 

 
2. Monitoring of groundwater levels across the site demonstrate a seasonal variability in 

groundwater levels ranging from 0.8 to 2.4 m for piezometers founded on the overburden 
bedrock interface. The corresponding seasonal variation in pond levels is expected to be 
of a lesser magnitude reflecting the absence of porosity effects in standing water, and 
because of the ongoing capture of surface water runoff throughout the summer months. 
Nevertheless, permanent water features should be sited in areas of relatively thick 
overburden and at least 0.3 m of clayey soil should be maintained between the bottom of 
the water features and the underlying bedrock. 

 
3. Numerous karst features were observed in the south part of the BC-1 property, but Greer 

Galloway found no evidence of karst development in the area proposed for the constructed 
wetland ponds. This part of the property is underlain by shaley dolostones of the Vinemount 
member of the Eramosa Formation which are less susceptible to karst development than 
the Reformatory Quarry member located south of the Eramosa scarp. Based on the results 
of our assessment we conclude that there is a low risk that karstic features would pose a 
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hazard and constraint to the planned constructed wetland development, and that any karst 
hazards that might be discovered could be mitigated though the strategic placement of low 
permeability fill materials.  

 
4. The impoundment of stormwater flows is predicted to result in a modest increase in 

groundwater recharge and a more significant increase in stream baseflows while reducing 
peak storm flows. No adverse effects are anticipated to offsite groundwater users or 
ecological receptors along the escarpment and practical mitigation measures exist to 
mitigate any unpredicted effects that might be encountered during or following construction.  

 
5. The subject property contains several natural features with significant local designations, 

including unevaluated wetland, a section of Battlefield Creek which provides fish habitat 
and an associated tributary, and significant woodland. 

 
6. Habitat for SAR is limited to candidate roosting habitat for SAR bats outside of the 

development footprint.  Several SWH types were identified; Landbird Migratory Stopover 
Habitat, Shrub/Early Successional Bird Breeding Habitat, Seeps and Springs and Special 
Concern/Rare Wildlife Species Habitat (Eastern Wood-pewee, Common Nighthawk and 
Monarch).  Additionally, Bat Maternity Roost habitat, Snake Hibernacula and Raptor 
Wintering Area were determined to be candidate SWH types for the property.  Based on 
the proposed development footprint, Landbird Migratory Stopover habitat, habitat for 
Monarch and Bat Maternity Roost habitat (candidate) will be directly impacted.   

 
7. Direct impacts to fish and fish habitat can be identified as the direct loss of habitat, harmful 

alteration of habitat, or a harmful disruption to habitat (i.e. effecting flow during spawning), 
as well as the direct injury to fish as a result of the proposed works and construction.  Direct 
impacts to fish associated with this undertaking include fish passage, potential for death of 
fish, destruction of fish habitat by creation of the wetland and berms (i.e. placing fill below 
the high-water mark and fording the watercourse).  Appendix IX of the NRSI report 
(Appendix D) provides a summary of the potential impacts to fish and fish habitat, both for 
on land and in-water activities, the mitigation measures and if there are any residual effects 
expected from the activities.  Based on this assessment, the project should contact DFO 
for review.   

 
8. Other direct impacts associated with this undertaking include grading and vegetation 

removal.  The design of the berms largely avoids treed areas and grading will occur outside 
of the dripline where the berm nears the edges of swamp and hedgerow features.  
Vegetation removal is required for the east berm which overlaps an area of declining Green 
Ash swamp (SWD2-2).   

 
9. Project impacts can be mitigated by adhering to timing windows including the breeding bird 

window and bat active period as well as completing grading works during the dry period.  
Any tree removal which must occur within the bat active period should have an assessment 
of potential roost trees completed prior to removals commencing.  Restoration plantings 
should be installed both within the wetlands and watercourse as well as within riparian 
habitat to restore the form and function of the impacted features.     

 
10. Indirect impacts to fish and fish habitat can include long term changes to the watercourse 

(i.e. temperature, flow, passage), erosion and sediment control, grading, and the entry of 
deleterious substances in the water which may also result in a HADD. 

 
11. Other potential indirect impacts as a result of the proposed development include changes 

to wetland hydrology both above and below the berms as well as disturbance to wildlife 
during construction.  As the areas above the berms which will retain standing water are 
agricultural or recently fallow fields, there are no major impacts to high quality and well-
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established, natural habitats.  The wetland and riparian habitat below the berms will likely 
encounter a decrease in surface water input; however, the design of the control structures 
and the retained catchment and tributary inputs will continue to direct flow to these habitats 
to maintain their form.   

 
12. Identified induced impacts as a result of the proposed development may include the 

establishment of non-native invasive species to the site during the completion of grading.  
The development of formal laneway entrances from First Road East. or Second Road East. 
may result in increased yard waste and garbage dumping. 

 
13. This report provides a detailed characterization of the natural features and wildlife habitat 

which are present within the study area.  This information has been incorporated into the 
design of the berms and flow control structures in a manner that minimizes impacts to 
sensitive features.  Recommendations are provided to minimize direct, indirect, and 
induced impacts that may arise during the proposed development and to ensure that 
mitigation measures are effective.  

 
14. Battlefield Creek is a 2nd order stream that flows through the Lincoln and Haldimand Silty 

Clay Loams. The geomorphic assessment was carried out on the most natural and 
representative reach within the study area, which was found to be stable with no signs of 
significant erosion.  

 
15. Based on our evaluation of geomorphic parameters within the reaches in the study area 

show that the bankfull flow is between 0.2 and 0.5 m3/s. Based on hydrologic modelling, 
the 100-year flow is about 5.99 m3/s and the Regional Storm (Hurricane Hazel) peak flow 
is 16.98 m3/s. The wetland storage facilities will reduce the peak flows of return period 
events by at least 70%, and will reduce the Regional Storm peak flow by 20%. The 
proposed bankfull flows match the observed bankfull indicators in the forested wetland 
reach. 
 

16. The number of erosion hours in the reach downstream of First Rd. E will be dramatically 
reduced for all return period storms, and slightly reduced for the regional storm. 
 

17. Spot repairs based on natural channel design principles will be completed to the existing 
channel in the forested wetland.  

 
 
The detailed design is presented in the attached drawing set in Appendix E. 
 
6.3. Permit Approvals 
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SYMBOLS: 
 
g Unit weight of water (approximated as 9810 N/m3),  
R Hydraulic radius of the channel (m) 
d Bankfull flow depth in the channel (m) 
S Slope of the channel (m/m) 
g Acceleration due to gravity (9.81 m/s2) 
rs Density of substrate (kg/m3) 
rw Density of water (kg/m3) 
D50 Median grain size (m) 
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1.0 Introduction 

Natural Resource Solutions Inc. (NRSI) was retained by Hamilton Region Conservation 

Authority (HCA) to prepare a Natural Heritage Characterization Report to inform the design of 

flood mitigation works being completed at the Saltfleet BC-1 Conservation Area.  The study 

team is being led by Water’s Edge (fluvial geomorphology and design), with supporting studies 

being conducted by Soil Engineers Ltd. (soil analysis), Greer Galloway (hydrogeology and 

engineering) and Detritus Consulting Ltd. (archaeological).  This report is to be read in 

conjunction with the supporting reports and drawings prepared by the study team.    

1.1 Background and HCA Objectives 

The HCA’s goal for the Saltfleet BC-1 subject property is to create a new conservation area that 

will help alleviate natural hazards (flooding, erosion), enhance natural heritage components on 

site and provide recreation opportunities for the public.  The objectives of the project include:  

 Utilizing the floodplain area within the property to improve flood attenuation capacity and 

reduce erosion downstream; 

 Enhancing and enlarging the existing wetland areas and creating additional wetland 

habitat; 

 Restoring natural function of watercourses in the study area; 

 Providing linkage opportunities within the property and between properties using the 

Dofasco 2000 Trail; and  

 Enhancing or creating passive recreation opportunities along the Dofasco 2000 Trail. 

 

The HCA undertook a Program Overview (HCA 2015) and Environmental Assessment (EA) 

(Amec Foster Wheeler 2018) that resulted in identifying preferred project alternatives, locations 

for the wetlands and supporting discipline information, including engineering, floodplain 

hydrology, and hydraulics.  The Saltfleet Conservation Area (Upper Battlefield Creek parcel), 

also referred to as BC-1, is 1 of 4 properties where wetland creation was recommended in the 

EA.    
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1.2 Proposed Undertaking 

The proposed works will include the creation of soil berms and associated outlet control 

structures, as well as enhancements to aquatic, wetland and terrestrial habitats.  This report 

identifies the potential direct, indirect and induced impacts related to the proposed works and 

outlines how the proposed enhancement aligns with HCA goals and objectives.   

This report also recommends specific mitigation measures intended to enhance wildlife habitat 

on site, including those habitats which may be impacted by the construction of the berms and 

expansion of wetland habitats and mitigation intended to alleviate impacts downstream of the 

subject property.     
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2.0 Project Scoping 

2.1 Study Area 

The subject property is located at Part Lot 21 and Lot 22, Concession 5 in the former Saltfleet 

Township (amalgamated by the City of Hamilton in 2001) (Map 1).  The property is 

approximately 73 hectares in area and is bounded by First Road East, the Dofasco 2000 Trail, 

Second Road East and Green Mountain Road East.   

The study area includes the subject property where the wetland habitat creation and natural 

hazard control is proposed, and the lands within 120m of the property to ensure contiguous and 

adjacent natural heritage features were considered.  A karst ridge, known as the Eramosa 

Scarp, bisects the property in a west-east alignment and this report refers to the north half of the 

property (low-lying and where the development is proposed) and the south half of the property 

(upland and not subject to development). 

The Rural Hamilton Official Plan (OP, City of Hamilton 2018) identifies several natural heritage 

designations within the subject property (Map 1), including; 

 The treed feature in the northwest is considered a Natural Heritage Features Core Area, 

Key Natural Heritage Feature - Significant Woodlands and is part of the Greenbelt 

Natural Heritage System; 

 The treed feature in the southeast, as well as a treed feature on private land fronting 

onto Green Mountain Road East are considered Natural Heritage Feature - Linkages; 

 The property contains a portion of the headwaters of Battlefield Creek which are 

considered Key Hydrologic Feature - Streams; 

 The entire property is part of the Greenbelt Protected Countryside; and 

 The Niagara Escarpment Plan Area is immediately north of the property, adjacent to the 

Dofasco 2000 Trail.  

 

An extensive review of background information and screening exercise was conducted by NRSI 

to determine if habitat for Species at Risk (SAR), Species of Conservation Concern (SCC), or 

Significant Wildlife Habitat (SWH) occurred in the study area.  The results of the screening 

exercise are provided in Appendix I. 
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2.2 Relevant Policies, Legislation and Planning Studies 

Table 1 summarizes the legislation, policies and planning studies that are specifically relevant to 

the proposed flood mitigation works in relation to requirements for protection and mitigation 

during the completion of this work within the City of Hamilton.
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Table 1. Relevant Policies, Legislation and Planning Studies 

Policy/Legislation Description Project Relevance 
Provincial Policy 
Statement (PPS) 
 
(MMAH 2014) 

 Issued under the authority of Section 3 of the Planning Act and 
came into effect on April 30, 2014, replacing the 2005 PPS 
(MMAH 2005). 

 Section 2.1 of the PPS – Natural Heritage establishes clear 
direction on the adoption of an ecosystem approach and the 
protection of resources that have been identified as ‘significant’. 

 Provincial Plans including the Greenbelt Plan and Niagara 
Escarpment Plan take precedence over the PPS. 

 Section 3.1.4 states that: “Development and site alteration may 
be permitted in certain areas associated with the flooding hazard 
along river, stream and small inland lake systems … where the 
development is limited to uses which by their nature must locate 
within the floodway, including flood and/or erosion control works 
or minor additions or passive non-structural uses which do not 
affect flood flows.” 

 Section 3.1.6 states that “Where the two zone concept for flood 
plains is applied, development and site alteration may be 
permitted in the flood fringe, subject to appropriate floodproofing 
to the flooding hazard elevation or another flooding hazard 
standard approved by the Minister of Natural Resources.” 

 Section 3.1.7 states that development and site alteration may 
occur within hazard lands where the effects can be mitigated and 
no adverse environmental impacts will occur. 

 The Natural Heritage Reference Manual (MNRF 2010) and the 
Significant Wildlife Habitat Technical Guide (OMNR 2000, MNRF 
2012) were prepared by the MNRF to provide guidance on 
identifying natural features and in interpreting the Natural 
Heritage sections of the PPS.   
 

 Based on a preliminary analysis and field 
surveys, natural features were identified within 
the study area which have implications under 
the PPS: 
o Significant Woodland 
o Fish habitat 
o Confirmed and candidate SWH 
o Candidate habitat for Species at Risk 

(SAR). 

Endangered 
Species Act (ESA) 
 
(Government of 
Ontario 2007) 

 The ESA prohibits killing, harming, harassing or capturing 
Endangered and Threatened species and protects their habitats 
from damage and destruction. 

 Based on a preliminary analysis, 80 SAR or 
SCC were identified as having the potential to 
occur within the Study Area based on habitat 
present (Appendix I). 

 Based on field surveys, 2 SAR birds and a 
SAR bat or bats belonging to the Myotis 
species grouping were observed.   



Natural Resource Solutions Inc.       6 
Saltfleet Conservation Area Wetland BC-1 Design Natural Heritage Assessment Report  

Policy/Legislation Description Project Relevance 
 Habitat may be present for SAR bat roosting, 

foraging and travel corridors (flyways).  
Regulated habitat for the 2 SAR birds is not 
present within the property. 

 The limit of disturbance associated with the 
proposed berms and wetland habitats will not 
directly impact these habitats.  
 

Migratory Birds 
Convention Act  
 
(Government of 
Canada 1994) 
 

 The MBCA protects migratory game birds, insectivorous birds, 
and several other migratory non-game birds from persecution in 
the form of harassment. 

 The schedule of on-site work must consider the MBCA window, 
with timing of breeding bird season generally extending between 
late March to late August. 

 “Incidental take” is considered illegal, with the exception of a 
permit obtained by the Canadian Wildlife Service (CWS). 
 

 Numerous species protected by the Migratory 
Birds Convention Act were identified in 
background screening for the study area and 
confirmed as present during surveys. 

 The timing of construction activities, especially 
vegetation clearing must have consideration 
for the MBCA. 

The Canadian 
Fisheries Act  
 
(Government of 
Canada 2019b) 

 Under the updated federal Fisheries Act, fish are protected 
through 2 core prohibitions: Section 34.4(1) the death of fish by 
means other than fishing, and Section 35(1) the harmful 
alteration, disruption, or destruction (HADD) of fish habitat 
(Government of Canada 2019).   

 Any proposed work, undertaking, or activity should aim to avoid 
causing the death of fish, or the harmful alteration, disruption or 
destruction of fish habitat through the course or as a result of any 
proposed undertaking.  Fish habitat is defined as “spawning 
grounds and any other areas, including nursery, rearing, food 
supply and migration areas, on which fish depend directly or 
indirectly in order to carry out their life processes”.   

 If there is any proposed work below the high-water mark or 
channel itself, a proponent-led Department of Fisheries and 
Oceans (DFO) assessment must be completed for the proposed 
works to determine if the works have the potential to contravene 
the Fisheries Act and require a request for review by the 
Fisheries Protection Program.   

 If impacts to fish or fish habitat cannot be mitigated effectively, a 
Fisheries Act Authorization may be required.  
 

 If any work is to be completed in the vicinity of 
the watercourse within the subject property, a 
proponent-led DFO assessment is required 
(detailed design is completed) to ensure that 
the works will result in no residual negative 
effects to fish or fish habitat. 

 Based on the preliminary design, an 
assessment was completed and indicated that 
a request for review (RfR) should be 
submitted. 

 A RfR will be submitted to the Fisheries 
Protection Program in November 2020.  Once 
submitted it is currently taking 4-5 months for 
a biologist to be assigned to the project.  

 DFO should be consulted as early in the 
process as feasible. 

 Pending the works and result of the DFO 
review, an Authorization is likely to be 
required.  This will result in off-setting being 
needed and a Letter of Credit from HCA.  
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Policy/Legislation Description Project Relevance 
Fish and Wildlife 
Conservation Act 
 
(Government of 
Ontario 1997) 

 The FWCA provides protection for certain bird species, not 
protected under the MBCA (i.e. raptors), as well as furbearing 
mammals and their dens or habitual dwellings, aside from the 
Red Fox (Vulpes vulpes) and Striped Skunk (Mephitis mephitis). 

 The FWCA provides protection for fish. 

 The timing of construction activities, especially 
vegetation removal, must have consideration 
for bird nesting and den sites for furbearing 
mammals. 

 A permit may be required from the MNRF to 
remove fish and other wildlife species prior to 
any de-watering during construction if 
required.  

 No dens (active or inactive) were noted within 
the proposed development area. 

 Wildlife sweeps by qualified biologists may be 
warranted prior to any vegetation 
removals/clearing. 
 

Greenbelt Plan  
 
(MMAH 2017) 

 The Greenbelt Plan was prepared under the authority of the 
Greenbelt Act (Government of Ontario 2005a) and builds upon 
the existing policy framework established in the PPS. 

 The Plan identifies where urbanization should not occur to 
provide permanent protection to the agricultural land base and 
the natural ecological features in the Greater Golden Horseshoe 
area. 

 The Plan identifies the “Protected Countryside” which is further 
divided into the:  
o Agricultural System,  
o Natural System and  
o Settlement Areas.  

 The “Natural System” consists of the “Natural Heritage System” 
and the “Water Resources System”. 

 The entire subject property falls within the 
Greenbelt Protected Countryside. 

 The treed area in the northwest extent of the 
subject property is considered part of the 
Natural Heritage System (NHS). 

 A minimum 30m vegetation protection zone 
from the dripline of the woodland is typically 
required.  A proposal for new development or 
site alteration within 120 metres of a 
significant woodland within the NHS requires 
an evaluation to identify any extension beyond 
the 30 metre minimum vegetation protection 
zone sufficient for the protection and 
maintenance of the feature and its functions 
(Government of Ontario 2005b). 

 Notwithstanding the previous point, 
development or site alterations is permitted 
within a key natural heritage feature or key 
hydrological feature for conservation and flood 
or erosion control projects, but only if they 
have been demonstrated to be necessary in 
the public interest and after all alternatives 
have been considered. 
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Policy/Legislation Description Project Relevance 
HCA Ontario 
Regulation 161/06 
 
(Government of 
Ontario 2013) 

 Regulation issued under Conservation Authorities Act, R.S.O. 
1990. 

 Through this regulation, the HCA has the responsibility to 
regulate activities in natural and hazardous areas (i.e., areas in 
and near rivers, streams, floodplains, wetlands, and slopes), and 
in areas where development could interfere with the hydrologic 
function of a wetland, including areas up to 120m of all 
Provincially Significant Wetlands (PSWs). 

 Regulated watercourses, floodplain, and 
unevaluated wetlands are present within the 
subject property. 

 No PSWs are present within the study area. 
 In accordance with this policy, the detailed 

design plans have been prepared to avoid 
negative impacts to the regulated natural 
features and their ecological functions. 
 

Rural Hamilton 
Official Plan  
(RHOP) 
 
(City of Hamilton 
2018) 

 The RHOP does not permit new developments or site alterations 
within PSW boundaries, or within or adjacent to Significant 
Woodlands, Environmentally Significant Areas or Streams. 

 If developments or site alterations are being proposed within or 
adjacent to (within 120m of) Core Areas under the RHOP, an 
EIS, to the satisfaction of the City in consultation with the HCA, is 
required. 

 The treed feature in the northwestern extent of 
the property is considered a Core Area 
(Significant Woodland) under the RHOP. 

 A section of Battlefield Creek bisects the 
property and alterations are proposed to this 
feature and a tributary to this feature. 
 

City of Hamilton -
Rural Private Tree 
By-law (2000) 

 Restricts and regulates the destruction of trees by cutting, 
burning, or other means in woodlands, and lists protected tree 
species based on tree circumference and diameter. 

 An application for minor exceptions from the by-law must be 
submitted and permitted prior to cutting, burning or otherwise 
destroying trees within the municipal limits. 
 

 A general inventory of trees by vegetation 
community was conducted by a NRSI arborist 
to inform the preliminary design. 

 Within the vicinity of the development, a 
variety of mature trees were identified for 
protection within the swamp in the northwest 
and the H2 hedgerow. 

 A detailed tree inventory is being conducted 
by NRSI Certified Arborists.  Potential 
removals and impacts to trees based on the 
detailed design will be provided under 
separate cover. 
 

Ministry of Natural 
Resources and 
Forestry – Lakes 
and Rivers 
Improvement Act  
 
(RSO 1990 
Chapter L.3) 

 The Lakes and Rivers Improvement Act (LRIA) provides the 
Minister of Natural Resources and Forestry with the legislative 
authority to govern the design, construction, operation, 
maintenance and safety of dams in Ontario.  

 The proposed dam and its control structures 
will be subject to the Act and will require 
Ministry approval. 



Natural Resource Solutions Inc.       9 
Saltfleet Conservation Area Wetland BC-1 Design Natural Heritage Assessment Report  

Policy/Legislation Description Project Relevance 
Ministry of 
Environment, 
Conservation and 
Parks  
 
(Environmental 
Protection Act, 
RSO 1990 Chapter 
E.19 and Ontario 
Water Resources 
Act, RSO 1990 
Chapter O.40) 

 Environmental Protection Act (specifically Section 9 of the Act for 
discharge of contaminants) and/or the Ontario Water Resources 
Act (specifically Section 53 of the Act for sewage works) require 
that the proponent receive an Environmental Compliance 
Approval

 Stormwater controls will require an ECA 
(previously known as a C of A).  
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3.0 Field Methods 

Terrestrial and aquatic field surveys were undertaken within the Subject Property to characterize 

natural features and identify significant and sensitive features and species that have potential to 

be adversely affected by the proposed development.  A comprehensive field program was 

developed in consultation with HCA staff.  The field program was initiated April 12, 2019 and 

was completed October 8, 2019.  Details of each site visit are summarized in Table 2.   

The monitoring station locations are shown on Map 2 (terrestrial) and Map 3 (aquatic).  Avian 

surveys were conducted as area searches of the Ecological Land Classification (ELC) 

communities and no stations were established for these surveys. 

3.1 Terrestrial Field Surveys 

3.1.1 Vegetation Surveys 

All vegetation communities were mapped using the ELC for southern Ontario (Lee et al. 1998).  

An inventory of vascular plants was completed for each ELC community including composition, 

dominance and uncommon species.  During these surveys, the soils in each community were 

characterized, general topography and surface drainage noted, and evidence of human impacts 

was described.  Vegetation surveys were completed on 3 visits; in spring, mid-summer, and late 

summer. 

3.1.2 Tree Inventory 

A preliminary tree inventory documented the approximate count of trees ≥10cm Diameter at 

Breast Height (DBH) by species and diameter class in each ELC polygon within the northern 

portion of the property.  The general location of these trees was provided to the study team to 

help inform the layout of the proposed berms and wetland areas so as to minimize impacts.   

A comprehensive inventory of trees proposed for removal for the construction of the berms and 

wetland areas will be completed by NRSI Certified Arborists in early summer 2020.  The trees 

will be inventoried with a sub-metre accuracy GPS unit to assess all trees within the detailed 

design footprint.  Data collected for each tree will include location data, species, DBH (cm), 

number of stems, crown radius (m), health (excellent, good, fair, poor, very poor, dead) and 

potential for structural failure (improbable, possible, probable, imminent).   
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3.1.3 Bird Surveys 

Breeding Bird Surveys 

Early morning breeding bird surveys were conducted on 2 dates in June through early July with 

favourable weather conditions.  An area search of the entire property was conducted on each 

visit with breeding evidence recorded as per the Ontario Breeding Bird Atlas protocol (OBBA 

2001).  Locations of all SAR or Species of Conservation Concern (SCC) were documented. 

Migratory Bird Surveys 

Due to the proximity of the subject property to Lake Ontario (less than 5km) and the potential for 

SWH designation, a total of 8 migratory bird surveys were completed (4 visits in the spring, 4 

visits in the fall).  Similar to the breeding bird surveys, early morning area searches were 

conducted.  A count was compiled for each species within the units within the subject property. 

3.1.4 Herpetofaunal Surveys 

Anuran Call Surveys 

Evening anuran call surveys were conducted once in the latter half of April, May and June 

following the Marsh Monitoring Program protocol (BSC 2009).  A total of 4 stations were 

surveyed based on the presence of suitable habitats throughout the subject property (areas with 

seasonal standing water).  A 3-minute point-count was conducted with species, call intensity, 

estimated number of individuals, air and water temperature, pH, wind speed, and cloud cover 

recorded. 

Turtle and Snake Emergence Surveys 

Surveys in late April through early May focused on turtle and snake emergence through habitat 

searches which were combined with other wildlife surveys.  Search effort focused on areas of 

standing water suitable for turtle basking and the vicinity of the karst formation and building 

foundations where snake hibernacula may be present.  All incidental observations of wildlife 

were documented during surveys throughout the year. 

3.1.5 Bat Surveys 

Bat acoustic monitoring was completed at 4 locations within the northern half of the subject 

property (Map 2).  Survey locations included the cultural savannah (CUS), cultural meadow 

(CUM), meadow marsh (MAM2, MAM3) and swamp (SWD, SWD2-2) habitats.  Bat acoustic 

monitoring methodology followed the guidelines outlined within the MNRF Survey Protocol for 

Species at Risk Bats within Treed Habitats for Little Brown Myotis (Myotis lucifugus), Northern 



Natural Resource Solutions Inc. 12 
Saltfleet Conservation Area Wetland BC-1 Design Natural Heritage Assessment Report  

Myotis (M. septentrionalis) and Tri-Colored Bat (Perimyotis subflavus) (MNRF 2017) and is 

described in detail below. 

Acoustic Monitoring Station Locations 

NRSI placed 4 acoustic monitoring stations in areas of suitable bat habitat to assess the 

potential presence of SAR bats within the subject property.  One station was located within 

close proximity to a candidate bat roost tree identified during the tree inventory and 3 stations 

were located within suitable foraging habitat (Map 2).  Microphones were placed along the edge 

of the habitat in candidate foraging areas to conceal the microphones from any bats to avoid 

recording inspection calls.  

Acoustic Detector Settings 

Bat activity was monitored with the use of an omnidirectional SMM-U1 microphone and Song 

Meter SM4 acoustic recorder (Wildlife Acoustics Inc., Massachusetts, USA). Table 3 

summarizes the unit settings used for this project.  

Table 2. Bat Acoustic Monitoring SM4 Settings 

Parameter  Setting Used 

Detector Type 
Wildlife Acoustics Song Meter SM4BAT-FS [Full-
spectrum] 

Microphone Type Wildlife Acoustics SMM-U1 [omnidirectional] 

Microphone Attachments Windscreen [no horn or other weather proofing] 

Gain 12 dB 

16 kHz High Pass Filter On 

Sample Rate 384 kHz 

Min Duration 1.5 ms 

Max Duration Off 

Minimum Trigger Frequency 16 kHz 

Trigger Level 12 dB 

Trigger Window 3 sec 

Maximum Length 00:15 min 

Sunrise/Sunset Type Solar 

Timezone UTC -04:00 

Latitude 43.19989 N 

Longitude 79.74868 W 

Delay Start Off 

Schedule Start Sunset + 00:00hrs 

Schedule End Sunset + 05:00hrs 
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Table 3. Field Survey Summary 

Survey Type Protocol Date1 

Start and 
End Time 
(24 hrs) 

Temp. 
(°C) 

Wind 
Speed 
(Beaufort 
Scale) 

Cloud 
Cover 
(%) Precipitation Observers 

Vegetation 
Vegetation 
Community 
Mapping 

Lee et al. 1998 May 14 0630-1230 6 0 100 Light rain 
T. Brenton, P. 
Deacon 

Vascular Flora 
Inventories 

Systematic search by 
ELC polygon 

May 14 0630-1230 6 0 100 Light rain 
T. Brenton, P. 
Deacon 

June 19 0630-1223 13 1 20 - T. Brenton, C. Teat 

August 23 1023 19 0 10 - 
P. Deacon, M. 
Heyming, M. Zago 

Tree Inventory 
Assessment of stand 
by ELC polygon 

May 15-16 - - - - - 
J. Lance, A. Cantwell, 
H. Manoharan 

Bird Surveys 

Breeding Bird 
Survey  

OBBA 2001  
June 19 0630-1223 13 1 20 - T. Brenton, C. Teat 

July 5 0602-0834 21-27 2 15 - N. Miller 

Migratory Bird 
Survey 

OMNR 2011 

April 12 0713-0930 4 1 80 - 
E. Gosnell, E. 
Gosnell 

April 29 0645-0920 1 3 30 - T. Brenton, D. Frey 

May 10 0630-1055 16 3 100 - T. Brenton 

May 14 0630-0940 6 0 100 Light rain 
T. Brenton, P. 
Deacon 

September 
19 

0704-1011 13-19 2 10 - N. Miller 

September 
24 

0720-0940 13-16 0-2 0 - K. Burrell 

October 4 0718-0933 10 3 95 - N. Miller 

October 8 0727-1031 10-17 1 0 - J. Pickering 

Reptile and Amphibian Surveys 

Anuran Call 
Survey  

BSC 2009 
April 18 2039-2127 18-17 1-2 100 Light rain C. Teat, G. MacVeigh 

May 15 2117-2228 13-12 1-2 40-60 - 
J. Lance, A. Cantwell, 
H. Manoharan 
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Survey Type Protocol Date1 

Start and 
End Time 
(24 hrs) 

Temp. 
(°C) 

Wind 
Speed 
(Beaufort 
Scale) 

Cloud 
Cover 
(%) Precipitation Observers 

June 19 2132-2203 19 1 70-40 - 
G. MacVeigh, A. 
Reinert 

Herpetofauna 
Area Search 

Area search for 
turtles and snakes 
focusing on 
emergence period.  

Conducted during each daytime survey 

Mammal Surveys 

Bat Cavity 
Habitat 
Assessment 

OMNR 2011, MNRF 
2014 

May 15-16 - - - - - 
J. Lance, A. Cantwell, 
H. Manoharan 

Bat Acoustic 
Monitoring 

MNRF 2017 
May 29 - 
June 26 

- - - - - 
A. Reinert, H. 
Fotherby, G. 
MacVeigh 

Insect Surveys 

Insect Survey 
Systematic search by 
ELC polygon 

Incidental observations during each daytime survey 

Aquatic Habitat Assessment 

Aquatic Habitat 
Assessment 

OSAP Rapid 
Transect 
Methodology 
(Stanfield 2017), 
Modified OSAP 
Methodology 

June 7 0815- 1745 22-26 1 0 0 
G. MacVeigh, A. 
Cantwell, K. Davis 

September 
30 

1320-1615 18 2-3 70 0 G. MacVeigh 

Fish 
Community 
Survey 

OSAP Screening 
Level Methodology 
(Stanfield 2017) 

June 12 0915-1415 19-21 1 20 0 
G. MacVeigh, K. 
Davis 

1All surveys were completed in 2019. 
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Acoustic Monitoring Frequency and Timing 

Passive acoustic monitoring was conducted between May 29 and June 26, 2019 for a total of 29 

nights at all monitoring stations.  Acoustic detectors were set to record bat passes for a total of 5 

hours each night during the monitoring period, commencing at sunset.  

Upon review of weather conditions during the monitoring period, bat echolocation calls recorded 

on the 20 evenings with the most ideal weather conditions for bat activity (ambient temperature 

greater than10°C, low wind and no precipitation) were selected for further analyses.  As per 

MNRF (2017), at least 10 monitoring nights that align with the above weather conditions where 

no SAR bat activity is detected are required to confirm their absence from a given habitat.  

Acoustic Data Analysis 

The acoustic recorders used for this study employ direct digital recording technology and are 

designed to collect records from the full spectrum of bat calls (15-120 kHz) for the entire 

duration of the monitoring period.  This allows for a full analysis of activity in the vicinity of each 

acoustic monitoring station.  Identification of call sequences to species level are typically 

possible with a quality ultrasound microphone (as used in this study) when recordings of bat 

echolocation calls are made in the open, the bat approaches close to the microphone, the bat 

produces echolocation calls typical for that species, and there are few things interfering with the 

passage of ultrasound from the bat to the microphone (wind, proximity to the ground, type and 

abundance of vegetation, etc.).  However, this perfect scenario rarely exists.  All of the above 

factors can influence the ability to identify a call sequence to the species level.  In addition to 

these conditional factors, many of the sounds produced by a particular species of bat are also 

produced by other species (i.e. they have overlapping ranges of call characteristics).  The 

degree of overlap in call characteristics varies by species.  These factors must all be taken into 

consideration when acoustic bat monitoring is undertaken. 

Bat echolocation calls recorded during passive acoustic surveys were visualized with the 

software program SonoBat 4.2.2 for the north/northeastern US, southern Ontario Region and 

identified to species with the SonoBat Auto-classifier.  Settings for the auto-classification of the 

acoustic data included the following:  

 Autofilter: 5 kHz; 

 Acceptable call quality: 0.70; 

 Decision threshold: 0.90; and 
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 Maximum number of calls to consider per file: 16. 

All bat call sequences with 1 or more of the following auto-classification results were manually 

vetted by NRSI biologists to bat species or species grouping (Table 4): 

 Classified as a high frequency call sequence (potential SAR) and not confidently 

classified to species level; 

 Classified as a SAR;  

 A SAR was identified as 1 of the second or third suggested species identifications; 

and/or 

 Not assigned a classification by the auto-classifier or classified as “No ID”. 

Once the required files were manually vetted, the auto-classification program provided an 

estimated likelihood of presence for each species, also known as a maximum likelihood 

estimate (MLE).  An MLE value provides an indication of the strength of evidence for the 

presence of a species.  An MLE value of ‘0’ suggests that the data presents stronger evidence 

of species presence and a value of 1 suggests that the data presents weaker evidence of 

species presence.  These values are discussed in the results section of this report.  It is 

important to note that the likelihood estimate provides a probabilistic estimate and does not 

convey certainty. 
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Table 4. Call classifications for Ontario bat species. 

Species 
Groupings Species 

Typical 
Characteristic 

Frequency 
(kHz) Call Sequence Classification 

20
 k

H
z   

Hoary Bat 
(Lasiurus cinereus) 

20  
(~to 30) 

Low 
Frequency 

  Hoary Bat 

30
 k

H
z 

Big Brown Bat 
(Eptesicus fuscus) 

~30 

30 
kHz 

 
Big 

Brown 
Bat 

Silver-haired Bat 
(Lasionycteris 
noctivagans) 

~30  
Silver-
haired 

Bat 

40
 k

H
z 

Eastern Red Bat 
(Lasiurus borealis) 

~40 

High 
Frequency 

40 
kHz 

 
Eastern 
Red Bat 

S
p

ec
ie

s 
a

t 
R

is
k 

Tricolored Bat 
(Perimyotis subflavus) 

~40  
Tri-

colored 
Bat 

M
yo

ti
s 

 

Eastern Small-footed 
Myotis 

(Myotis leibii) 
 

~40 

Myotis 
spp. 

Eastern 
Small-
footed 
Myotis 

Little Brown Myotis 
(Myotis lucifugus) 

~40 
Little 

Brown 
Myotis 

Northern Myotis 
(Myotis 

septentrionalis) 
~40 

Northern 
Myotis 

 

3.1.6 Additional Wildlife 

Incidental observations of all wildlife were recorded on each site visit.  In addition to the biota 

listed above, observations included odonates (damselflies and dragonflies) and butterflies. 
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3.2 Aquatic Field Surveys 

3.2.1 Aquatic Habitat Assessment 

To characterize the aquatic habitat conditions within the subject property, NRSI biologists 

assessed the aquatic habitat on site on 2 separate occasions; June 6, 2019 and September 30, 

2019.  As the subject property is large, with different types of watercourses (i.e. ephemeral, 

intermittent, etc.), different methods were utilized to obtain the needed information to 

characterize the feature appropriately.  The watercourses and reaches assessed, including 

sampling stations, are shown on Map 3. 

Battlefield Creek was divided into different sampling reaches and 1 of the reaches was then 

characterized following the Ontario Stream Assessment Protocol (OSAP) Rapid Transect 

methodology using Section 4, Module 1 (Stanfield 2017).  This reach (Reach 2) was defined 

following the methods outlined in Section 1, Module 1 of OSAP as follows: the boundaries were 

established at thalweg crossovers that were at least 40m apart.  As the tributary was uniform in 

width and flow, a representative 40m reach was used.  The number of transects, longitudinal 

spacing and points per transect were determined based on minimum wetted width and length of 

the sampling site.  In-stream habitat and adjacent lands were assessed using both qualitative 

and quantitative parameters including wetted width, depth, hydraulic head, substrate size, 

available cover, bank angle, bank composition, and riparian and aquatic vegetation communities 

present.  This protocol was identified within the work plan as it provides repeatable quantitative 

measurements that facilitate accurate habitat comparisons for each sampling site from year to 

year.   

The additional 3 reaches of the Battlefield Creek and the ephemeral features within the subject 

property were assessed following a modified OSAP.  This included recording the following:  

 Substrate type; 

 Channel depth, width, bankfull width, etc.; 

 General bank stability; 

 Riparian and aquatic vegetation; 

 Cover type and quality; and 

 Flow conditions.  
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3.2.2 Fish Community Assessments 

Fish communities within the study area were characterized following the screening level 

assessment protocol as described in OSAP, Section 3, Module 1 (Stanfield 2017).  The 

screening level assessment uses a comparatively low level of sampling intensity, assessing all 

habitat types within the sampling reach through a single pass of electrofishing.  This protocol is 

designed to provide a qualitative assessment of species abundance and characterize the fish 

communities throughout each sampling reach.  A license to collect fish for scientific purposes 

was issued to NRSI to conduct this work on April 15, 2019 by the MNRF Guelph District – 

Vineland Field Office (No. 1092592). 

Fish sampling was conducted using a Smith-Root backpack electrofisher (LR-20B), set to a 

pulsating frequency of 60Hz, and an electric potential of 100 – 150 volts.  The sampling was 

conducted on available habitats within the subject property on June 12, 2019.   

Sampling involved one biologist with the backpack electrofisher and one alongside with a dip 

net walking in transects from the downstream end of the site to the upstream end of the 

Battlefield Creek.  Sampling also occurred within Tributary A and spot shocking at the culvert 

crossings along the Dofasco 2000 Trail, as shown on Map 3.  

No electrofishing occurred upstream of the driveway (within the southern portion of the site) as 

there was no connection under the driveway and it was primarily dry at the time of the 

assessment.  No electrofishing occurred within the majority of the ephemeral features as they 

were either dry, or had too limited water.  

The observed electrofishing conditions, settings and total sampling time are summarized in 

Table 5 for each sampling site.  All captured fish were identified, enumerated and released. 
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Table 5.  Electrofishing Conditions, Settings, and Shocking Time 

 Battlefield Creek 

Station EMS-001 

Battlefield 

Creek Station 

EMS-002 

Trib. to 

Battlefield Creek 

Station EMS-003 

Culverts along 

Dofasco Trail 

Station EMS-004 

Date June 12, 2019 
Sampling start time 0915hrs 
Sampling end time 1415hrs 
Air temperature (°C) 19 - 21 
Water temperature 
(°C) 

15 16 16 17 

Time water temp. 
taken 

950hrs 1145hrs 1245hrs 1420hrs 

Number of Netters 1 
Voltage (V) 150-200 
Pulsating Frequency 
(Hz) 

60 

Ampere (Amps) 40 
Shocking time (sec.)  1,744 1,198 507 41 
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4.0 Existing Conditions 

4.1 Soil, Terrain and Drainage 

The study area is situated within the northern margin of the Haldimand Clay Plain physiographic 

region, which is generally a broad flat clay plain (Chapman and Putnam 1984).  The underlying 

bedrock surface within the study area is the Lockport Amabel formation, which is a buff and gray 

dolomite (Presant et al 1965). 

The soil types vary widely within the subject property.  The network of swamp and marsh 

communities in the northwest are underlain by Lincoln silty-clay-loam, with Haldimand silty-clay-

loam comprising the southern half of the site and field areas in the north.  Borehole samples 

across the low-lying northern half of the property documented topsoil depths of 15-30cm 

underlain by silty-clay varying from approximately 60cm to over 550cm atop bedrock (Soil 

Engineers Ltd. 2019).  The silty-clay soils in the north portion of the property act as an aquitard 

which limits aquifer recharge with the exception of locations where karst features allow for 

infiltration (Greer Galloway 2020).     

The subject property is bisected in a west-east orientation by a section of bedrock escarpment 

(The Ontario Geological Survey 2003).  Along the ridge, soils are Farmington loam and 

Smithville silt-loam (Presant et al. 1965).  In general, soils in the flat northern portion of the 

subject property have limited infiltration capacity and are prone to holding water on the surface 

and concentrating flows toward the lower reach of Battlefield Creek during rainfall events.  The 

soil above the karst feature is more well-drained and has relatively good infiltration capacity on 

gently rolling topography. 

The subject property is located within the 784ha Battlefield Creek sub-watershed which is 

comprised of agricultural lands, residences, fallow land and natural areas throughout (Greer 

Galloway 2020).  Surface drainage moves from east to west with the headwaters in the south of 

the site flowing north over the ridge feature.   

Monitoring well data indicates that the groundwater level was at or slightly above the surface in 

the northern portion of the property in May 2019 and gradually declining through the spring and 

summer before recharging in the fall (Greer Galloway 2020).  Surveys conducted in April and 

May encountered standing water within the wetlands to a maximum depth of 40cm. 
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4.2 Vegetation 

4.2.1 Vegetation Communities 

The vegetation communities identified within the subject property are summarized in Table 6 

and are shown on Map 2. 

4.2.2 Vascular Flora 

A total of 150 species of vascular plants were recorded during detailed vegetation inventories 

within the subject property.  The highest diversity of plant species was recorded in the forest 

features in the southeast corner of the site.  The 53 non-native species comprise more than one 

third of the plants documented from the site.  The high proportion of non-native species is 

typical of a site with a cultural history including recently retired agricultural lands, a 

decommissioned road right of way (Dofasco 2000 Trail) and a homestead site. 

Problematic non-native species that could compromise wetland creation works include Common 

Reed (Phragmites australis ssp. australis), Glossy Buckthorn and Reed Canary Grass.  The 

approach to site preparation in advance of restoration seeding and planting will need to address 

how these species are to be managed prior to and following the wetland creation.   

No SAR or SCC vascular plant species were observed.  Two species which are considered rare 

in Hamilton (Oldham 2017) include Narrow-leaved Sedge (Carex grisea) and False Mermaid.  

Narrow-leaved Sedge was observed in the Green Ash swamp adjacent to First Road East and 

False Mermaid was observed within the deciduous forest in the southeast corner of the 

property. 

A complete list of the vascular flora species reported for the study area and observed by NRSI 

in 2019 is provided in Appendix II. 
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Table 6. Vegetation Communities Identified within the Study Area  

Ecosite Type Community Description Vegetation Composition 

Cultural 

CUM Cultural Meadow A complex of meadows is present in the northern half of the subject property.  The 
meadow to the north of the residence on Second Road East is well-established with 
young White Ash (Fraxinus americana) and clones of Grey Dogwood (Cornus 
foemina ssp. racemosa) occurring sporadically throughout.  The groundcover is 
dominated by Smooth Brome (Bromus inermis).  The other3 meadow areas appear 
to have been in row crop agriculture recently and these fields have transitioned to 
early successional meadow habitat.  Dominant native species include Canada 
Goldenrod (Solidago canadensis), New England Aster (Symphyotrichum novae-
angliae), Hairy Aster (S. pilosum) and Lance-leaved Aster (S. lanceolatum).  Non-
native species including Wild Carrot (Daucus carota), Orchard Grass (Dactylis 
glomerata) and Smooth Brome are also present throughout. 

CUT Cultural Thicket The subject property contains three areas of cultural thicket communities.  It is 
presumed that all of these features were used for agriculture within the last 25 years 
and have regenerated in dense stands of Hawthorn, European Buckthorn (Rhamnus 
cathartica), Grey Dogwood and Black Walnut (Juglans nigra).  The thicket fronting 
onto Second Road East contains dry open areas as well as wetter areas receiving 
seasonal flow from the deciduous forest (FOD) feature to the south.  It appears that 
surface flow may infiltrate the bedrock somewhere within the thicket.  Both thickets 
in the northern half of the site are adjacent to marsh features and contain some 
herbaceous species indicative of wetland or wetland fringe habitat including Swamp 
Milkweed (Asclepias incarnata), Purple Loosestrife (Lythrum salicaria), Fowl 
Meadow Grass (Glyceria striata) and Red-Osier Dogwood (Cornus sericea). 

CUS Cultural Savannah A linear strip of cultural savannah exists along the crest of the ridge which bisects 
the subject property.  The remains of a driveway and building foundation are present 
in the west and a barn foundation is present in the east, behind the residence 
fronting onto Second Road East.  Mid-age Black Walnut is dominant throughout this 
area, with sparse stands of European Buckthorn, Black Raspberry (Rubus 
occidentalis) and Bell’s Honeysuckle (Lonicera X bella) lining the informal path that 
runs the length of the feature.  The groundcover is largely cool season grasses; 
Smooth Brome, Orchard Grass, and Kentucky Bluegrass (Poa pratensis).  In close 
proximity to the karst formations, soil depths were limited to 15-25cm.  

Deciduous Forest 

H Naturalized Hedgerows A total of 6 hedgerows are present within the subject property.  H1 and H3 are 
comprised of European Buckthorn and young, declining Green Ash (Fraxinus 
pennsylvanica).  The remaining hedgerows contain mid-age to mature hardwoods; 



Natural Resource Solutions Inc.  24 
Saltfleet Conservation Area Wetland BC-1 Design 

Ecosite Type Community Description Vegetation Composition 
largely Red Oak (Quercus rubra) with some Shagbark Hickory (Carya ovata) also 
present.  European Buckthorn is also common throughout these features.  

FOD7 Fresh - Moist Lowland Deciduous Forest A treed area in the southeast corner of the subject property directs overland flow 
from the FOD community and into the CUT community.  The tree and shrub 
composition reflects a mixture of the two features and is situated in a topographic 
depression.  The feature contains shallow, braided channels which direct seasonal 
flows northward.  

FOD Deciduous Forest The forest in the southeast corner of the site is comprised of an unusual species 
assemblage of American Beech (Fagus grandifolia), Eastern White Pine (Pinus 
strobus), White Oak (Quercus alba), White Ash, Red Oak and Shagbark Hickory.  
The feature contains pit and mound topography indicative of mature forest 
conditions with drier ridges interspersed with wetter depressions.  American Beech 
and Hop Hornbeam (Ostrya virginiana) are common in the understorey with a typical 
groundcover of spring ephemerals including White Trillium (Trillium grandiflorum), 
Bloodroot (Sanguinaria canadensis) Jack-in-the-pulpit (Arisaema triphyllum) and 
Virginia Waterleaf (Hydrophyllum virginianum).  Species indicative of high-quality 
habitats such as False Mermaid (Floerkea proserpinacoides) and Wood Reed Grass 
(Cinna arundinacea) are present.  Drainage within the forest flows north through the 
FOD7 community.  This feature is identified as a Natural Heritage Features Linkage 
(City of Hamilton 2018). 

Wetland 

MAM2 Mineral Meadow Marsh Three areas of mineral marsh are present in the northern half of the site.  All are 
dominated by Reed Canary Grass (Phalaris arundinacea), a non-native and invasive 
species, with small areas of Narrow-leaved Cattail (Typha angustifolia) along in 
areas which remain wet into the summer.  Common wetland forbs are interspersed 
such as Dark Green Bulrush (Scirpus atrovirens) and Swamp Milkweed.  The central 
MAM2 unit contained water depths up to 40cm into late May before drying up 
through the month of June.  

MAM3 Organic Meadow Marsh An area of marsh adjacent to First Road East is comprised of saturated Reed 
Canary Grass growing on organic soil.  This area contains sparse Red Osier 
Dogwood and Green Ash saplings.  Drainage from much of the subject property is 
directed into this feature before continuing west of the subject property. 

SWD2-2 Green Ash Mineral Deciduous Swamp The two areas of swamp in the northern half of the site are comprised almost 
entirely of declining and regenerating Green Ash with scattered Bur Oak (Quercus 
macrocarpa) throughout the western portion.  The feature in the northwest corner of 
the property is considered a Natural Heritage Features Core Area, Key Natural 
Heritage Feature Significant Woodland and is part of the Greenbelt Natural Heritage 
System (City of Hamilton 2018).  Based on air photographs available from the 
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Ecosite Type Community Description Vegetation Composition 
McMaster University air photo collection, this treed area was surrounded by farmed 
lands in 1943 (Greer Galloway 2020).  The impacts of Emerald Ash Borer (Agrilus 
planipennis) (EAB) are reflected in the patchy canopy which has resulted in a dense 
groundcover of graminoids.  Patches of Glossy Buckthorn (Frangula alnus) and 
European Buckthorn are present throughout and are very dense along the Dofasco 
2000 Trail.  Both features contained standing water into late spring.  An intermittent 
channel runs east to west across the site and passes through each of these areas of 
swamp.   

SWD Deciduous Swamp At the toe of slope extending north of the karst formation, a mid-age stand of Black 
Walnut, hawthorn (Crataegus spp.) and planted White Spruce (Picea glauca) 
reflects an extension of the cultural savannah community to the south.  The 
understorey includes patches of European Buckthorn and Black Raspberry with a 
low diversity groundcover.  Soils were saturated throughout the 2019 surveys as this 
area receives groundwater flow which collects in this area with overflow continuing 
north through the meadows toward the channel.  

Agricultural 
- Annual Row Crop A series of 4 fields are present in the southern portion of the subject property which 

were in annual row crops (soybeans) in 2019.  These fields direct surface water 
toward Battlefield Creek and do not hold large areas of standing water in the spring.  
Surface water in the southwest field of the subject property appears to infiltrate the 
bedrock and flow from the escarpment ridge to the north of the old residence site. 



Natural Resource Solutions Inc. 26 
Saltfleet Conservation Area Wetland BC-1 Design 

Tree Inventory 

The preliminary tree inventory provided a high-level description of the composition of the swamp 

and hedgerow features in the northern portion of the property.  While mature trees were noted in 

the hedgerows (H2, H4, H5 and H6) and within the western portion of the Green Ash swamp 

(SWD2-2), no significant trees (rare species or trees of notable size and stature) were observed. 

The Green Ash swamp was found to be comprised largely of Bur Oak (30%), Green Ash (16%) 

and Hawthorn species (26%), with small numbers of Red Oak, White Ash, Black Walnut and 

American Basswood also present.  Species diversity appears to be higher near First Road East 

and transitions to a near monoculture of young Green Ash toward Second Road East.  It is 

noted that Green Ash ≤10cm DBH are dominant in the understorey and shrub layer but the 

species is in decline throughout the site. 

Early successional species including Manitoba Maple (Acer negundo) and Black Walnut are 

common along the saturated base of the karst slope and several introduced species including 

Red Pine (Pinus resinosa), Sweet Cherry (Prunus avium), White Mulberry (Morus alba), 

Common Lilac (Syringa vulgaris) and Norway Spruce (Picea abies) are present in the vicinity of 

the old residence and barn. 

A detailed tree inventory within the footprint of the east berm, where a number of trees may be 

removed or injured based on the detailed design plan, will be completed by NRSI Certified 

Arborists in early summer 2020.  This information, along with recommended mitigation, will be 

compiled under a separate cover. 

4.3 Wildlife 

4.3.1 Birds 

A total of 101 bird species are reported from the study area based on the OBBA (BSC et al. 

2006).  The data found in the OBBA includes those species that have been observed in the area 

(10 x 10km overlapping atlas square 17PH08), are known to nest in the area, and/or have 

exhibited some evidence of breeding in the area.  During 2019 bird surveys, 105 bird species 

were observed by NRSI biologists within the subject property.   

One SAR bird, Barn Swallow (Hirundo rustica) was observed foraging above marsh areas within 

the subject property on several dates.  This species is listed as Threatened provincially and 

federally (MNRF 2019b, Government of Canada 2019a).  As typical nesting habitat is not 
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present within the subject property (buildings, bridges or other structures), and tree cavity 

nesting was not observed, regulated habitat is not present.  It is likely that Barn Swallows are 

nesting on nearby barns or houses close to the property.   

A second SAR bird, Bobolink (Dolichonyx oryzivorus) was observed as a fly-over on July 5; 

similarly, breeding evidence was not observed.  It is noted that suitable grassland bird habitat 

for both Bobolink and Eastern Meadowlark (Sturnella magna) is present in the cultural 

meadow/fallow field areas in the northern portion of the site and active or passive grassland or 

meadow restoration of the southern fields would increase suitable habitat. 

Three SCC, Eastern Wood-pewee (Contopus virens), Common Nighthawk (Chordeiles minor) 

and Wood Thrush (Hylocichla mustelina) were documented from the property.  Eastern Wood-

pewee was observed showing probable breeding evidence on July 5 within the forest in the 

southeast corner of the property (FOD/FOD7) and through the cultural savannah (CUS) along 

the ridge feature.  A Common Nighthawk was observed foraging and performing aerial displays 

on May 15 during the calling anuran survey.  The areas of thicket and cultural savannah within 

the subject property provide suitable nesting habitat for this species.  Common Nighthawk is a 

cryptic, nocturnal species and observation of breeding evidence is difficult to confirm.  For the 

purpose of this study it is assumed that the species was nesting on site given the extent of 

suitable habitat.  Wood Thrush was observed on May 10 and May 14 during migration surveys 

and was not present during the breeding bird season. 

Rusty Blackbird (Euphagus carolinus) was observed on May 10 and May 14 during migration 

surveys along the southern edge of the Green Ash Swamp (SWD2-2) along First Road East.  

This species is listed as Special Concern federally but has no provincial designation.  This 

species breeds in bogs and marshes in northern Ontario but utilizes fields and swamp edges 

during migration through southern Ontario (Avery 2013). 

A number of locally rare bird species (HCA 2014) were observed during both the migration and 

breeding seasons; Yellow-billed Cuckoo (Coccyzus americanus), Common Nighthawk, Wilson’s 

Snipe (Gallinago delicata), Yellow-bellied Sapsucker (Sphyrapicus varius), Merlin (Falco 

columbarius), Blue-headed Vireo (Vireo solitarius), Common Raven (Corvus corax), Carolina 

Wren (Thryothorus ludovicianus), Golden-crowned Kinglet (Regulus satrapa), Magnolia Warbler 

(Setophaga magnolia), Blackburnian Warbler (Setophaga fusca), Black-throated Blue Warbler 

(Setophaga caerulescens), Yellow-rumped Warbler (Setophaga coronata), Black-throated 
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Green Warbler (Setophaga virens).  During the migration surveys, an exceptional diversity of 

species, including most warbler observations, was noted from the cultural savannah and swamp 

feature along the ridge. 

A full list of bird species reported from the study area during 2019 surveys, is provided in 

Appendix III. 

4.3.2 Herpetofauna 

According to the ORAA (Ontario Nature 2019), 22 species of herpetofauna are known from the 

10 x 10km square overlapping the study area.  Additionally, historic records of Timber 

Rattlesnake (Crotalus horridus) are known from the study area (NHIC 2019) as well as the 

Unisexual Ambystoma Jefferson Salamander dependent population (Ambystoma laterale - (2) 

jeffersonianum) (MNRF 2019c).  NRSI field investigations confirmed the presence of 8 species 

of reptiles and amphibians within the subject property.  No SAR or SCC were documented from 

the site.  None of the reptile and amphibian species observed are considered locally rare (HCA 

2014).  A full list of the reptile and amphibian species reported from the Study Area is provided 

in Appendix IV. 

Calling anuran surveys documented 5 species of anurans (frogs and toads) within the subject 

property.  Table 7 provides a summary of the frog call survey results for 2019.  Northern 

Leopard Frog (Lithobates pipiens) was observed incidentally, on several occasions, during other 

surveys. 

Turtle Overwintering Habitat 

An assessment of turtle overwintering habitat (deep ponds or wetlands with mucky substrates) 

was completed on April 12, 2019.  The assessment did not document suitable habitat within the 

subject property.  Area searches for turtles were conducted during spring surveys and no turtles 

were observed. 
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Table 7. Anuran Call Survey Results from 2019 

Anuran 
Call 

Station Species 

Anuran Call Survey1 Number 
of 

Species 

Total 
Number of 
Individuals SWH? 1 2 3 

ANR-
001 

American Toad  2 (2)   

2 8+ No 
Gray Treefrog   * 

Spring Peeper    

Western Chorus Frog 2 (2) 2 (6)   

ANR-
002 

American Toad * 2 (3)  

3 9+ No 
Gray Treefrog   * 

Spring Peeper  1 (1)  

Western Chorus Frog 2 (5)   

ANR-
003 

American Toad     

2 3 No 
Gray Treefrog    

Spring Peeper  1 (1)  

Western Chorus Frog 1 (1) 1 (2)   

ANR-
004 

American Toad     

2 8+ No 
Gray Treefrog   * 

Spring Peeper 2 (2) 2 (5)  

Western Chorus Frog 2 (3)  2 (3)   
*Species calling from outside of plot. 
1Marsh monitoring anuran call code with estimated number of individuals in brackets.  
 

4.3.3 Mammals 

According to the Mammal Atlas of Ontario (Dobbyn 1994), 38 mammal species are reported 

from the 10 x 10km square which overlaps the study area.  Surveys in 2019 documented 14 

species from the subject property.  Additionally, bat acoustic data identified that one or more 

unidentified SAR bat species (Myotis spp.) was present at the site.  Appendix V provides a list of 

the mammal species reported from the study area. 

Bat Survey Results 

Four bat species were documented as present within the subject property during passive 

acoustic monitoring.  All of the confirmed species are relatively common throughout Ontario In 

addition to the confirmed species, bat pass sequences were also identified to the Myotis species 

grouping, which includes Little Brown Myotis, Eastern Small-footed Myotis (M. leibii) and 

Northern Myotis, as well as the 40 kHz species grouping which includes the Myotis species, Tri-

colored Bat and Eastern Red Bat (Lasiurus borealis).  All Myotis species which occur in Ontario 

and the Tri-colored Bat are listed as SAR.  A summary of the acoustic monitoring results is 

provided in Figure 1.   
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Figure 1. Bat species and species grouping classification results (all stations) 

 

A total of 6,775 bat pass sequences were recorded throughout the acoustic monitoring period 

that were of high enough quality that they could be classified to either the species level or a 

species grouping.  The majority of these bat pass sequences that were classified to the species 

level were identified as Big Brown Bat (Eptesicus fuscus) (35.92%).  Several sequences were 

classified to Hoary Bat (Lasiurus cinereus) (11.66%) and Silver-haired Bat (Lasionycteris 

noctivagans) (7.82%).  A small proportion of calls were classified to Eastern Red Bat (Lasiurus 

borealis) (2.37%). 

Consistent with these findings, the site-level MLE values (across all monitoring stations 

throughout the entire monitoring period) for each species suggest that there is strong evidence 

for the presence of Big Brown Bat (MLE=0), Hoary Bat (MLE=0), Eastern Red Bat (MLE=0) and 

Silver-haired Bat (MLE=0) within the subject property.   

Of those bat pass sequences that were classified to species groupings, 2,733 (40.34%) were 

identified to the Low Frequency species grouping, 21 (0.31%) to the 30 kHz species grouping, 

78 (1.15%) to the 40 kHz species grouping and 25 (0.37%) to the Myotis spp. species grouping.  

While SAR bats are included in the 40 kHz species grouping, this species grouping also 

includes non-SAR bats (Eastern Red Bat) and should not independently be considered probable 

evidence of the presence of SAR.   

Slight differences in the species detected and number of call sequences recorded was noted 

among all monitoring stations, as illustrated in Figure 2 and described in the following sections. 
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Figure 2. Bat species detected and relative abundance (all stations) 

  

Species at Risk 

Bat pass sequences identified to the Myotis spp. and 40 kHz species groupings were detected 

at monitoring station BAT-001.  Two bat pass sequences identified to the 40 kHz species 

grouping were also detected at monitoring station BAT-003 during the monitoring period.  While 

bat SAR are included in the 40 kHz species grouping, this species grouping also includes 

Eastern Red Bat, and should therefore not be considered probable evidence of the presence of 

bat SAR.  The timing of bat pass sequence recordings can provide information on how bats are 

using available habitats within the subject property.  Bat pass sequences recorded early in the 

evening can indicate the presence of roosting and maternity colony habitat while sequences 

recorded later in the evening can indicate the presence of foraging habitat and movement or 

travel corridors (flyways).  Due to the timing and number of recorded sequences at BAT-001, it 

is likely that SAR bats are roosting within the vicinity of monitoring station BAT-001 (Figure 3).  

They are also likely using the trail and/or savannah habitat for foraging or as a movement or 

travel corridor between key habitats.  Because so few bat pass sequences were identified to the 

40 kHz species grouping, none were identified to the Myotis spp. grouping or a SAR and 

sequences were identified to Eastern Red Bat at monitoring station BAT-003, it is likely that the 

two bat pass sequences identified to the 40 kHz species grouping are Eastern Red Bats and not 

bat SAR.  However, the absence of bat SAR at this station is not confirmed. 
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Figure 3. Bat SAR and potential bat SAR detected and relative abundance per hour  
 

Significant Wildlife Habitat 

Big Brown Bat and Silver-haired Bat were detected in relatively high numbers at all monitoring 

stations during every night of the monitoring period.  The majority of these recordings were 

documented during the first and second monitoring hours, indicating that these species are 

potentially using habitats within the vicinity of these monitoring stations for roosting habitat, 

including for maternity roost colonies, or at the very least foraging in these areas shortly after 

leaving nearby roosts (Figure 4).  The number and timing of Big Brown Bat and Silver-haired 

Bat recordings indicate that these species are also likely using the subject property for foraging 

and/or as a movement or travel corridor between key habitats.  
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Figure 4. Bat species detected and relative abundance per hour1 (all stations) 

 

4.3.4 Insects 

Odonata 

According to the Ontario Odonata Atlas Database (MNRF 2019d), 7 species of Odonata 

(dragonfly and damselfly) are reported from the study area.  During field surveys conducted 

within the subject property in 2019, 4 species of Odonata were observed: Common green 

Darner (Anax junius), Calico Pennant (Celithemis elisa), Eastern Pondhawk (Erythemis 

simplicicollis), White-faced Meadowhawk (Sympetrum obtrusum) and Widow Skimmer (Libellula 

luctuosa).  These species are all considered common in Hamilton (HCA 2014) and can be found 

near marshes and wet meadows.  Much of the northern half of the property contains seasonal 

standing water, marsh habitat and Battlefield Creek, all of which provide suitable habitat for 

dragonflies and damselflies. 

A complete list of Odonate species reported from the study area is provided in Appendix VI. 

 

 
1 Detected sequences during 21:00 and 22:00 hrs are likely recorded while emerging from roost. 
Detected sequences between 23:00 and 2:00 hrs are likely recorded during foraging or movement 
activity. 
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Butterflies 

According to the Ontario Butterfly Atlas (Macnaughton et al. 2019), 41 butterfly species have 

been reported from the study area.  Additionally, Mottled Duskywing (Erynnis martialis) and 

West Virginia White (Pieris virginiensis) are known from the vicinity (NHIC 2019).  NRSI staff 

observed 14 species during 2019 surveys.   

Monarch (Danaus plexippus) was documented from the subject property and is listed as Special 

Concern provincially and federally (MNRF 2019b, Government of Canada 2019).  Several adults 

were observed throughout the summer and early fall as well as caterpillars and pupae with most 

observations made in the vicinity of the cultural meadow and meadow marsh in the northwest 

portion of the subject property.  The Monarch’s larval foodplant, Common Milkweed (Asclepias 

syriaca) and Swamp Milkweed are both present in small numbers across the site.  No other 

significant butterfly species were observed. 

A complete list of the butterfly species reported from the Study Area is provided in Appendix VII. 

4.4 Aquatic Resources 

Battlefield Creek originates to the east of the site, although the exact location or route it travels 

is difficult to discern due to wetland pockets and agricultural practices changing the flow 

patterns.  Above the escarpment, the creek has previously been characterized within the EA as 

a low-gradient, mainly ditched and channelized watercourse that has generally broad and 

shallow channels, with few riffle habitats or deep sections (Amec Foster Wheeler 2018).  The 

EA identifies the substrates as fine clay and/or silt, and that the watercourse has an annual lack 

of flow, leaving most dry except for standing water in the vicinity of road culverts, ditched deep 

sections, or in the dugout ponds.  It also identifies that Battlefield Creek is heavily vegetated 

with emergent aquatic plants that can tolerate drier conditions in the summer.  NRSI field 

assessments confirmed the findings from the EA.  Erosion was also noted along the banks of 

Battlefield Creek, indicating that high flows are present during different times of the year.  

4.4.1 Aquatic Habitat  

Battlefield Creek 

Reach 1 is located from the culvert crossing under First Road East (downstream extent), to 

where the representative OSAP was completed (Map 3).  This reach is approximately 150m in 

length and has been channelized in the past for agricultural purposes.  At the culvert the 

channel is wide and less defined, with dense vegetation present.  The channel upstream begins 
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to become channelized with a uniform width and depth.  No riffles or pools were identified within 

this reach.  The average wetted width was 2.1m and the average bankfull was 2.6m during the 

June assessment when the feature was flowing.  During the September field visit, a pool of 

water was present at the culvert and then there were additional pockets of water (less than 3cm 

depth) with no flow or connectivity within the remaining reach.  There was no flow from or to this 

pool, and the water was clear.  The channel substrate consists primarily of fine clay, silt and 

detritus.  In-stream vegetation was comprised of Water Plantain (Alisma plantago-aquatica), 

Pondweed sp. (Potamogeton sp.), and some Duckweed sp. (Lemna sp.), with algae also being 

identified during the second visit.  Dominant riparian vegetation observed to be meadow on the 

right bank and forest on the left bank.  The banks were stable and densely vegetated which 

provides shading to the watercourse.  Fish were observed throughout the reach during the June 

visit, and within the pockets of water during the September visit (Appendix VIII).   

Reach 2 is the representative OSAP site chosen and is shown on Map 3.  This section is very 

similar to Reach 1 in that it is channelized and straight, with a uniform width and depth profile.  

There were no riffles or crossovers, so a representative 40m reach was chosen.  The average 

active channel width during the June assessment was 2.5m with depths ranging from 3 to 23cm.  

There was limited flow with 0mm hydraulic head present.  During the September visit the active 

channel ranged from 0.6 to 1.1m wide, with pockets of water or no water present close to the 

upstream end of the reach.  Substrates were primarily silt with fine clay and minimal sand.  In-

stream cover included woody debris and detritus.  In-stream vegetation was the same as the 

previous reach, although was not as prominent.  Dominant vegetation was forest on both banks, 

which provided great shading to the reach.  Fish were observed within the channel during the 

June visit, and within the pockets of water during the September visit.   

Reach 3 represent the feature through the meadow marsh.  Upstream of the OSAP reach, the 

channel becomes less defined with more grasses, then becomes braided with no definition.  

During the June assessment there was minimal diffuse flow throughout the marsh area, and the 

feature was dry in September.  No fish were observed throughout this section during either site 

assessment.  Further review of background aerial imagery also shows that even during high 

flow there is no channel throughout the watercourse, which makes fish passage unlikely through 

this section. 

Reach 4 extends from the upstream end of the meadow marsh (as shown on Map 3) to the 

culvert crossing at Second Road East.  This section is similar to the first two reaches, as it has a 
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low-gradient, uniform depth and width and has been channelized in the past.  Immediately 

upstream of the marsh, the channel had slack flow and meandered slightly during the June 

assessment.  In some sections, there were two channelized ditches present, with small 

connection points.  This made it difficult to determine where the main channel was.  The active 

channel width (wetted width) ranged from 0.5 to 1.4m, with the bankfull range being 1.1 to 2.4m.  

During the second visit, this entire reach was dry.  Erosion was noted in some areas along both 

banks, indicating that high flow has been present in the past.  Limited aquatic vegetation was 

present within the channel, with emergent grasses being the primary vegetation present.  More 

emergent grasses lined the channel during the second visit.  During the first visit, there was 

evidence of the channel starting to meander within the channelized confines.  Substrates 

consisted mainly of silt, with some clay, sand and gravel.  Dominant riparian vegetation was 

observed to be thicket/ swamp.  The channel was well shaded throughout this reach and fish 

were observed during the June visit, although none were noted with the second assessment.  

Limited cover was present in the channel, including woody debris and detritus.   

Tributary 1 

Tributary 1 was assessed from its confluence with Battlefield Creek to the driveway/karst feature 

that bisects the property.  Upstream of the driveway the features were also assessed and are 

identified as Tributary 1A and 1B, as shown on Map 3.  Upstream of the confluence with 

Battlefield Creek, the channel is similar to what was identified for Reach 1 and 2 within the main 

channel.  It has a higher gradient as it approaches the field edge, with a slight drop.  The feature 

as it runs along the agricultural field is lower gradient, and there was evidence that agricultural 

equipment drove through it.  This feature had previously been channelized and moved to along 

the hedgerow to facilitate agricultural practices.  Erosion was noted within the channel.  The 

majority of the channel was straight, with an average wetted width of 0.4m.  There was minimal 

depth and limited flow during the June visit.  The feature starts at the karst feature at the 

driveway and also has a small side channel with runoff from the road (First Rd East).  A small 

patch of Common Reed is present downstream of the karst feature, which may have been a 

small pond feature at some time in the past.  Substrates throughout were comprised of silt, 

sand, karst, and gravel substrates, with algae growing within the channel as well.  Fish were 

observed within a portion of the field area during the June assessment.  The feature was 

completely dry during the September visit.   
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Tributary 1A and 1B 

Tributary 1A and 1B are present within the agricultural fields upstream of the driveway.  They 

are headwater features that both convey surface flow during wet periods or after significant 

rainfall events.  Both of the tributaries disappear into a sinkhole (doline) feature within the 

agricultural field and exit from the karst feature beside the driveway.  As shown on Map 3, the 

channels are defined and do not get ploughed, indicating that they do convey water through 

various points of the year.   

Both features had limited flow during the June site visit, and erosion was noted within the 

channels.  Substrates within the tributaries was primarily silt, sand and limited gravel.  As the 

features were through or along agricultural fields, there was little to no shading.  Aquatic 

vegetation was limited to algae in some locations.  No fish were observed within these features 

and it is unlikely they would be present due to the underground section of the channel.  These 

tributaries were dry in September.  No electrofishing was completed on these features.   

Additional Aquatic Features 

Numerous small ephemeral channels are present along the southern edge of Battlefield Creek 

(Map 3).  These channels convey surface flow during high water events.  They were defined, 

but disappeared within the agricultural/ meadow features.  Limited water was present within 

these channels during the June assessment, and both were dry during the September 

assessment.  No fish were observed, or are believed to be present within the features due to the 

lack of flow or water depth.   

As shown on a site map provided by HCA, an additional drainage feature is present within the 

northeast corner of the subject property.  This feature conveys surface water, but no defined 

channel was observed.  There is a gradient change into the meadow marsh features.  No flow 

was present during the June assessment, and the feature was completely vegetated with 

meadow species during the September visit.   

As part of the Dofasco 2000 Trail creation, it appears that a ditch was created along the 

southern edge to help facilitate water movement.  Multiple equalization culverts are present 

along the trail, as shown on Map 3.  These culverts convey water from an upstream pond into 

channelized ditches that have varying degrees of definition that ultimately connect to Battlefield 

Creek.  Pockets of water with no flow were found at the culvert locations and within the ditch 
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during the June assessment.  Limited water was present at the culverts during the September 

assessment.   

4.5 Fish Community 

Fish community was assessed within two reaches of Battlefield Creek at stations EMS-001 and, 

EMS-002 (Map 3).  The first reach was electrofished from First Road East to the marsh (MAM2).  

The second reach (EMS-002) was electrofished from the eastern edge/upstream edge of the 

marsh (MAM2) through the swamp (SWD2-2) feature, up to the Second Road East crossing.  

Tributary 1 was electrofished from the confluence with Battlefield Creek upstream to the karst 

feature at the driveway.  This feature is a barrier to fish during all seasons.  Three culvert 

crossing locations (EMS-003) were also electrofished along the Dofasco 2000 Trail.  A complete 

list of species reported in background information sources and species observed in 2019 by 

NRSI is provided in Appendix VIII.  

Three species of fish were captured within EMS-001, the downstream reach of Battlefield 

Creek.  A total of 38 Brook Stickleback (Culaea inconstans), 18 Fathead Minnow (Pimephales 

promelas), and 4 Pumpkinseed (Lepomis gibbosus) were captured through the single pass 

backpack electrofishing.  Some of the Fathead Minnow captured were in adult spawning 

condition, and an abundance of small young-of-year (YOY) fish were observed but not captured 

due to size.  At the time of the second aquatic habitat, only pockets of water were present, with 

no flow or connection.  Fish were observed within these pockets during the second assessment.   

Within the upper reach (EMS-002), five Brook Stickleback, four Fathead Minnow, and one 

Brown Bullhead (Ameiurus nebulosus) was captured.  The Brown Bullhead was captured in a 

deeper pocket of water, and it is unclear how the system would be able to support a fish of this 

size which is typically found in deeper areas of warm-water systems.  As the meadow marsh 

downstream of this reach has no channel even during higher flows, it is likely that the fish from 

this section are actually washed down from upstream (outside of the subject property), which is 

connected during high water levels (as identified through aerial imagery).  The upper reach was 

primarily dry, with very few small pockets of water, during the second habitat assessment.  No 

fish were observed within the pockets of water at the second assessment.   

Tributary 1 (EMS-003) also resulted in the capture of the same three species as the 

downstream reach of Battlefield Creek.  This included 8 Brook Stickleback, 13 Fathead Minnow, 
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and 4 Pumpkinseed.  An abundance of YOY fish were also observed.  This reach was dry and 

no fish were observed at the time of the second assessment.   

Electrofishing at the culverts along the Dofasco 2000 Trail (EMS-004), resulted in the capture of 

one species, a Pumpkinseed.   

The species known from within Battlefield Creek and the tributaries, are all considered native 

and common.  They are considered primarily warmwater species, with Brook Stickleback having 

a coolwater thermal preference.  They also make up a combination of highly tolerant and 

moderately tolerant species.  None of the fish species known from within Battlefield Creek and 

the subject property are considered to be SAR.  The background review did not indicate the 

presence of any SAR fish or mussel species (DFO 2019). 
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5.0 Significance and Sensitivity of Natural Features 

5.1 Watercourses and Fish Habitat 

The intermittent main channel of Battlefield Creek, as well as Tributary 1 up to the karst feature, 

are considered fish habitat.  Fish were found within these features during the electrofishing, 

indicating that they provide direct habitat for at least a portion of the year.  The additional 

aquatic features on site may still be considered fish habitat under the Fisheries Act, as they 

would provide indirect habitat through providing flow and food supply to the fish downstream.  

All of the aquatic features within the site would be considered to have low sensitivity to change 

as they have been modified from agricultural practices, are intermittent or ephemeral, and have 

limited substrate sorting.   

The HCA indicates within the Planning & Regulation Policies and Guidelines (HCA 2011) that a 

vegetated buffer should be a minimum of 30m total for all Important or Marginal fish habitats.  

The fish habitat as per HCA for Battlefield Creek would be considered marginal for the 

intermittent features.  The ephemeral features within the subject property would not receive a 

protective buffer. 

The Fisheries Act protects fish habitat up to the high-water mark.  If work is to occur within this 

area, then a proponent driven assessment should be completed to determine if further review 

under the Act is required.  If there is potential for impacts to fish and fish habitat, a request for 

review should be completed and should contain detailed design information.   NRSI has 

completed an assessment of the works, as well as an aquatic effects table to determine the 

likelihood of an impact (Appendix IX).  Through this process it was identified that the project 

should be sent for further review to the fisheries protection program at DFO.  The Request for 

Review (RfR) will be submitted to the DFO in November 2020.  It is expected that it will take 4-5 

months for the RfR to get triaged and assigned to a biologist.     

5.2 Wetlands 

The subject property contains a large wetland in the northern half of the site (Map 2) comprised 

of a contiguous network of swamp and marsh habitats which extend off of the property to the 

west (downstream) and east (upstream).  Photographs are provided in Appendix X.  The 

wetlands on the property are associated with the watercourse and receive overland flow from 

offsite with drainage entering the property through the culvert on Second Road East.  Additional 

flow is directed from the southern half of the property (agricultural fields and forest) whereby 
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surface water infiltrates bedrock crevices and flows northward from the seepage feature as 

groundwater exiting the Eramosa scarp formation.     

In general, the swamp and marsh habitats are typical of wetlands on silty-clay soils in the 

Hamilton and Niagara area.  Plant species diversity is low to moderate with no species of high 

coefficient of conservatism value (i.e. species with a high fidelity to intact, high quality habitats).  

Given the channelized section of the creek and signs of recent tillage within the cultural thickets 

and marshes, it appears that the wetland has a recent history of disturbance that extends back 

a number of decades (much of the northern portion of the site in agriculture in the 1940s based 

on air photography).  It is inferred that the present-day vegetation communities are a result of 

succession which has occurred in the last 25-50 years.  The only mature trees present are Bur 

Oaks found along First Road East (with regeneration extending eastward into the swamp), 

along the Dofasco 2000 Trail and within hedgerows.  In recent years, the spread of Emerald 

Ash Borer has reduced the canopy in the swamp features which has resulted in a flush of 

European Buckthorn and Glossy Buckthorn.  The predominance of Green Ash, with other trees 

scattered along feature edges, limits the potential for recolonization of the swamp with native 

tree species and, left alone, it is likely that the treed swamp will continue to transition toward a 

mosaic of Buckthorn and Hawthorn swamp thicket and marsh in time. 

The wetlands below the berm will still receive large seasonal flows from the upstream 

catchment that will maintain their wetland form.  Much of the length of Battlefield Creek has 

been channelized or exists as well-defined watercourse with high banks; however, sizable 

wetlands include the swamp bisected by First Road East and the large wetland bisected by 

Barton Street East (4km downstream and below the escarpment).  Conversely, wetland above 

the eastern berm is likely to become larger and contain deeper water for a longer period than 

the current conditions.  By design, the increase in wetland size above the berm will not result in 

any flooding or inundation on properties located above the site (to the east of 2nd Road East).    

The wetlands within the study area are unevaluated.  The nearest Provincially Significant 

Wetland complex is the Vinemount Swamp PSW which is more than 2km east of the subject 

property and within the Stoney Creek watershed.  As well, wetland in the vicinity of Rymal Road 

East is present approximately 2.75km south of the property but is part of the Twenty Mile Creek 

watershed.  As surveys did not document wetland-dependent SAR presence within the subject 

property, and given the distance from other PSWs to consider wetland complexing, it is unlikely 

that the wetlands within the subject property warrant PSW designation. 
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The swamp features within the subject property have been identified as confirmed SWH for 

Migratory Landbird Stopover habitat and candidate Bat Maternity Colony habitat.  Additionally, 

the central meadow marsh feature is considered SWH for Monarch butterfly which uses the 

habitat for nectaring and rearing of larva.  These SWH types are discussed further in Section 

5.4. 

5.3 Woodlands 

The Green Ash swamp (SWD2-2) in the northwest corner of the site is designated as significant 

woodland (Key Natural Heritage Feature) under the RHOP (City of Hamilton 2018).  As 

discussed above, the Green Ash canopy is in decline and the feature is characterized by a low 

to moderate diversity of wetland species.  The Greenbelt Plan states that significant woodlands 

experiencing changes such as tree mortality are still considered woodlands as these changes 

are considered temporary whereby the forest still retains its long-term ecological value 

(Government of Ontario 2005b).  The detailed design plan prepared by Water’s Edge identifies 

heavy duty Erosion and Sediment Control (ESC) fence to protect the treed area during 

construction.  The ESC fence will be located within 30m of the dripline (approximately 10m at 

some locations) to accommodate necessary grading for the berms and created wetland, 

therefore, some tree root loss is possible.   

Under the ownership of the HCA, the subject property will be retained in a natural state and 

despite current pressures and proposed hydrological changes occurring within the significant 

woodland, it is anticipated that this feature is resilient and will continue to provide valuable 

services including water quality improvement and wildlife habitat.  Naturalization plantings of 

trees and shrubs among the berm and created wetlands will provide a seed source to enhance 

diversity within the declining Green Ash stands on the subject property.   

5.4 Significant Wildlife Habitat 

Based on background information review, desktop analysis and field studies completed in 2019, 

4 SWH types were confirmed for the study area and 3 types remain as candidate.  These are 

discussed in further detail below. 

5.4.1 Confirmed SWH 

Wildlife seasonal concentration areas are defined as areas where animals occur in relatively 

high densities for all, or portions, or their life cycle (OMNR 2000).  These areas are generally 
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relatively small in size, particularly when compared to areas used by these species during other 

times of the year. 

Seasonal Concentration 

Landbird Migratory Stopover Area 

Surveys conducted in the spring and fall to document migratory birds within the subject property 

recorded a high diversity of species and high numbers of birds overall.  The treed feature in the 

southern half of the site, as well as the feature in the northwest corner, including forest to the 

west of First Road East, are approximately 10 hectares and 12 hectares in size respectively and 

4.5 km from Lake Ontario.  Criteria used to define this SWH type (MNRF 2015) also notes the 

importance of a variety of habitats (forest, grassland and wetland), all of which are present. 

Migratory bird surveys documented well over the 35 species required for this SWH type 

including 19 Wood Warblers, 9 Emberizid Sparrows, 7 Thrushes, 5 Woodpeckers, 5 Flycatchers 

and 4 Vireos.  All 8 targeted surveys documented greater than 10 migratory species and 

numbers greater than 200 birds per day.  Surveyors noted that bird diversity was very high 

within the cultural savannah and swamp located along the karst formation.  It is inferred that the 

combination of upland and wetland habitat at this groundwater seepage location may result in 

higher numbers of insects during bird migration and provides a diversity of habitat which is 

desirable for migratory birds.  

It is noted that in comparison to woodlots which are both larger and closer to the lake (features 

along the escarpment and east toward Beamsville), the subject property may not be as 

significant; however, the criteria for SWH are fulfilled with forest and swamp habitats within the 

subject property considered significant (Map 4).  Given the limited area of vegetation clearing 

within the Green Ash swamp and fallow fields and the future restoration of those areas with 

extensive tree and shrub planting, this SWH type is not sensitive to the proposed works.  The 

seeded areas, in conjunction with tree and shrub plantings will increase native vegetation and 

provide food and nectar sources for avian species.  The karst slope will not be impacted.   

Specialized Wildlife 

Seeps and Springs 

Numerous sections of the karst formation which bisects the property contain evident 

groundwater seepage areas.  The headwater feature between hedgerows H4 and H6 (Map 2) 

directs water into a bedrock fissure in the middle of the field which then exits the karst slope and 



Natural Resource Solutions Inc. 44 
Saltfleet Conservation Area Wetland BC-1 Design 

flows north toward Battlefield Creek in Tributary 1.  Surveys in April and May observed water 

rushing out of the karst while seepage pooled at the toe of the slope at locations further east in 

pockets of soft and saturated soil.  The abundance of allelopathic Black Walnut trees may limit 

the establishment of herbaceous seepage indicators such as Watercress (Nasturtium officinale) 

or Skunk Cabbage (Symplocarpus foetidus) as none were observed.  The presence of both Wild 

Turkey (Meleagris gallopavo) feathers and tracks and congregations of White-tailed Deer 

(Odocoileus virginianus) tracks in the vicinity of the slope suggest that these species may utilize 

the feature as a mineral lick and as a water source in the winter.  

The proposed works are situated below the seepage slope and are not anticipated to have any 

effect on this SWH type.  Any future development that may be proposed in the southern half of 

the property could affect the groundwater recharge capacity and would need to consider the 

potential for impacts to the feature.  

Habitat for Species of Conservation Concern 

Shrub/Early Successional Bird Breeding Habitat 

The subject property contains several areas of thicket (both in low-lying and upland habitats) 

and cultural savannah along the karst feature.  Breeding bird surveys documented 1 indicator 

species – Brown Thrasher (Toxostoma rufum) and all 4 of the common species noted in the 

SWH criteria (MNRF 2015), including Field Sparrow (Spizella pusilla), Black-billed Cuckoo 

(Coccyzus erythropthalmus), Eastern Towhee (Pipilo erythrophthalmus) and Willow Flycatcher 

(Empidonax traillii).  The Brown Thrasher and Field Sparrow showed probable breeding 

evidence with the other species showing possible breeding evidence. 

As the retired agricultural fields continue to transition from meadow to thicket, it is likely that 

shrub and early successional habitat will increase within the subject property.  The proposed 

location of the berms does not overlap with existing thicket habitat.  

Special Concern and Rare Wildlife Species 

Surveys confirmed 3 SCC, Eastern Wood-pewee, Monarch and Common Nighthawk within the 

subject property during field surveys in 2019.  According to the MNRF guidelines, for SCC 

habitat to qualify as SWH, it needs to be easily mapped and cover an important life stage 

component for the species (e.g. specific nesting habitat, foraging habitat, etc.) (MNRF 2015).  

Based on a review of the criteria included in Appendix Q of the SWH Technical Guide (SWHTG) 
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(OMNR 2000) for the determination of significance of habitat for SCC, all of these species have 

confirmed SWH within the subject property (Map 4). 

The mature deciduous forest (FOD/FOD7) in the southeast extent of the property provides 

habitat for Eastern Wood-pewee.  Breeding bird surveys documented a singing male showing 

probable breeding evidence.  This flycatcher species breeds in deciduous, mixed and 

coniferous forests of various sizes and prefers forest with thin canopy, openings and edge 

habitat (Watt et al. 2017).  Suitable habitat for Eastern Wood-pewee is not present within the 

northern half of the subject property where the berm development is proposed and this species 

will not be impacted by the development.  The long-term conversion of the retired agricultural 

fields to forest (through active restoration or passive naturalization) would increase the area of 

suitable habitat for this species.   

Habitat for Common Nighthawk is indicated on Map 4 as all areas of cultural thicket and 

savannah, with the exception of the northern-most thicket community which approaches swamp 

thicket conditions (with standing water through April and into May) and was determined to not 

be suitable for nesting.  A single Common Nighthawk was observed foraging and performing 

aerial displays during the May 15 calling anuran survey.  This species nests in open forest and 

woodland, thickets, clearings and on building rooftops (Brigham et al. 2011).  The marsh and 

swamp habitat along Battlefield Creek are likely to support high numbers of insects which 

provide suitable foraging habitat for Common Nighthawk.  In general, the meadow and thicket 

succession occurring in various parts of the property will continue to provide habitat for this 

species. 

Habitat for Monarch butterfly is present within areas of cultural meadow and marsh in the 

northwest portion of the site (Map 4).  Surveys documented adults, caterpillars and pupae within 

these features where nectar plants are abundant.  The larval foodplant, Milkweed, was found in 

small numbers throughout the site.  The habitat is resilient to disturbance with Milkweed and 

other nectar-producing forbs tending to recolonize bare soils following a disturbance.  The 

relatively low numbers of Milkweed present an opportunity to enhance habitat for this species, 

both in mitigation relating to the proposed works and through ongoing ecological restoration 

efforts implemented by HCA on the property.  As Monarch requires a variety of wildflowers as a 

nectar source, the seeding of Milkweed and other forbs such as Goldenrod (Solidago spp.), 

Asters (Symphyotrichum spp.), Black-eyed Susan (Rudbeckia hirta), Wild Bergamot (Monarda 

fistulosa) within wetland and meadow areas will enhance habitat for this species.  Situated 
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between Lake Ontario and Lake Erie, the property has potential to be a valuable stopover 

location for Monarchs during their spring and fall migration. 

5.4.2 Candidate SWH 

Seasonal Concentration 

Snake Hibernacula 

The observation of 3 snake species in the vicinity of the old residence and karst feature during 

the emergence period suggests that SWH for snake hibernacula may be present.  Observations 

of snake diversity and numbers which were made by NRSI biologists approach the defining 

criteria for SWH and given the difficulty in surveying steep portions of the karst slope, this report 

assumes that a hibernacula is present.  This feature may exist within one of the field stone 

foundations, or within rock crevices along the slope.  The proposed works will not include rock 

blasting or other construction-related disturbances which would directly impact this feature.  

While it is unlikely that overwintering snakes would be impacted by equipment vibration during 

the winter, the use of equipment in close proximity to the karst slope should be avoided.   

The potential snake hibernacula is very likely located along the karst slope or in the vicinity of 

the old residence and out-building foundations accessed from First Road East.  There were no 

indications of potential habitat within the low-lying northern portion of the site.  The karst and 

foundation features are well above potential inundation elevations once the berms are 

constructed.  NRSI staff have not reviewed any inundation modelling, but in general water would 

be overtopping First Road East before water levels would reach the karst ridge feature. 

Raptor Wintering Area 

Significant Raptor Wintering Areas are defined as areas where the habitat consists of a 

combination of fields and woodlands that provide roosting, foraging and resting habitats for 

wintering raptors (MNRF 2015).  This SWH is confirmed by the observation of one or more 

Short-eared Owls (Asio flammeus), one or more Bald Eagles (Haliaeetus leucocephalus), or at 

least 10 individuals of two listed hawk/owl species (Rough-legged Hawk (Buteo lagopus), Red-

tailed Hawk (Buteo jamaicensis), Northern Harrier (Circus cyaneus), American Kestrel (Falco 

sparverius), Snowy Owl (Nyctea scandiaca), Short-eared Owl, Bald Eagle) (MNRF 2015).  To 

be significant, a site must be used regularly (three out of every five years) for a minimum of 20 

days by the listed raptor species (MNRF 2015).  One of the listed raptor species, Red-tailed 

Hawk, was observed in the Subject Property on numerous surveys (April 12, April 18, May 14, 
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May 15, May 16, August 23, October 4).  As winter raptor surveys were not completed, this 

SWH type remains as candidate.   

As the subject property has treed habitats situated within a landscape matrix of agricultural 

lands, there is some potential that this SWH type may be present, although it is unlikely that the 

above-mentioned criteria would be met at this time.  The proposed works will retain and 

enhance natural cover across the property and as such it is unlikely that there would be any 

lasting impact to potential raptor wintering habitat. 

Bat Maternity Colonies 

Big Brown Bat and Silver-haired Bat were detected in relatively high numbers at all monitoring 

stations during every night of the monitoring period.  The majority of these recordings were 

documented during the first and second monitoring hours, indicating that these species are 

potentially using woodlands throughout the subject property for roosting habitat, including for 

maternity roost colonies, or at the very least foraging shortly after leaving nearby roosts.  

Big Brown Bats primarily form maternity colonies in buildings and other man-made structures 

but will also roost in tree cavities, although less frequently (Agosta 2002, Gerson 1984).  

Therefore, given the presence of several farm houses and barn structures in the area, this 

species is likely not using the woodlands as maternity roost colony habitat.  At this time, no 

candidate bat roost trees are present within the footprint of the proposed berms; however, an 

assessment of suitable habitat is recommended should HCA undertake other activities on the 

property that have the potential to impact treed features and may contain Big Brown Bat 

maternity colony roosts. 

Silver-haired Bats are solitary or may form small maternity colonies under loose bark and in 

cavities of trees and snags (van Zyll de Jong 1985).  It is likely that Silver-haired Bat are using 

the treed features within the subject property for roosting and potentially as maternity colony 

roost habitat.  

Sites are considered SWH if greater than 10 Big Brown Bats and/or greater than 5 female 

Silver-haired Bats are using the site as maternity roost habitat.  Based on the results of the 

acoustic monitoring, all SWD and FOD vegetation communities within the subject property are 

considered Candidate Bat Maternity Colony SWH. Targeted exit surveys at potential roost trees 

within the woodlands would be required to confirm the presence of this SWH type within the 

subject property.  
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The number and timing of Big Brown Bat and Silver-haired Bat recordings indicate that these 

species are also likely using the subject property for foraging and/or as a movement or travel 

corridor between key habitats. 

Similar to the candidate snake hibernacula, the candidate bat roost tree(s) which appear to be 

within the cultural savannah (CUS) associated with the karst ridge, will not be affected by 

inundation within the created wetlands.  Swamp (SWD) features in the northern portion of the 

property were also identified as candidate bat roost habitat.  The eastern Green Ash swamp 

(SWD2-2), in the vicinity of the eastern berm is comprised almost entirely of young to mid-age 

declining Green Ash.  No suitable cavity trees were documented within this feature during the 

2019 surveys.  With few trees greater than 20cm DBH and showing limited recruitment, the 

potential for bat roosting habitat in the future is low and not likely to be impacted by vegetation 

clearing or inundation.  As a swamp already in decline, the planting of other tree species 

tolerant of periodic inundation will greatly enhance the potential for cavity trees to form in the 

future. 

The swamp to the north of the western berm does contain a number of large Bur Oak which 

may provide suitable roosting habitat.  These large DBH trees have a wide range of tolerance in 

soil moisture and the potential for drier conditions will not impact these trees or the potential bat 

habitat they provide.  Similar to the Green Ash swamp to the east, there are numerous young to 

mid-age Green Ash that are in decline and are unlikely to be providing bat roost habitat.  Tree 

planting and natural succession will help to supplement the species diversity and increase the 

potential for bat roost habitat.    

5.5 Habitat of Species at Risk 

Bat pass sequences identified to the Myotis species grouping and the 40 kHz species grouping 

were detected at monitoring station BAT-001 within the cultural savannah (CUS) during the 

monitoring period.  A small number of sequences identified to the 40 kHz species grouping were 

also recorded at BAT-003.  Due to the timing and low number of recorded sequences at BAT-

003, it is not likely that bat SAR are using habitats within the vicinity of this monitoring station as 

maternity colony or roosting habitat.  However, based on the timing of bat pass sequences at 

monitoring station BAT-001, the cultural savannah community is considered candidate roosting 

habitat for SAR bats.  Monitoring station BAT-001 was located within close proximity to a 

potential roost tree within this community; however, no candidate bat SAR roost trees are 

present within the footprint of the proposed berms.   
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Based on the presence of bat pass sequences identified to the Myotis and 40 kHz species 

groupings, there is potential for four bat SAR to occur within the subject property: Little Brown 

Myotis, Northern Myotis, Eastern Small-footed Myotis and Tri-colored Bat.   

 Little Brown Myotis are known to use buildings and other anthropogenic structures to 

roost but will also use cavities, bark and crevices in trees.  They most often forage in 

open habitats such as at ponds, within open canopy forests and along linear features 

such as roads and woodland (treed) edges (Environment and Climate Change 

Canada 2018).   

 Northern Myotis roost singly or in small groups and favour tree roosts under raised 

bark and in tree cavities and crevices, but can also be found in anthropogenic 

structures (e.g., under shingles).  They often forage in heavily forested landscapes 

including within forest gaps and along tails in forests (Environment and Climate 

Change Canada 2018).   

 Although little information is available, Eastern Small-footed Myotis seems to prefer 

open, sunny and rocky habitats for roosting and maternity colonies and has primarily 

been observed to forage in forests, but will also forage over water bodies, within 

riparian forests and occasionally in open fields (Humphrey 2017).   

 Tri-colored Bat prefers to roost in mature forests and occasionally will use barns or 

other man-made structures for roosts.  They forage primarily in forested riparian 

areas, over water and in relatively open areas (Environment and Climate Change 

Canada 2018).  

Based on species preferences, it is most likely that Little Brown Myotis and/or Northern Myotis 

may be roosting within the vicinity of monitoring station BAT-001.  

The location of monitoring station BAT-001 not only captured a potential roost tree, but also 

candidate foraging habitat and a potential travel/movement corridor along the pathway.  Based 

on the number and timing of recorded bat pass sequences, the cultural savannah community is 

also considered candidate foraging and movement/travel corridor habitat for SAR bats.  

Foraging, movement or travel corridor habitats are considered the least sensitive to alteration 

(MNRF 2012). 

This report assumes that the entirety of the cultural savannah associated with the karst feature, 

constitutes SAR bat roosting, foraging and travel corridor (flyway) habitat.  This community is far 
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removed from the proposed berm and wetland development area and will not be impacted.  The 

restoration of the subject property, including the creation of new wetlands is likely to benefit 

SAR bats by providing additional foraging opportunities within the vicinity of the candidate SAR 

bat habitat.  
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6.0 Impact Analysis 

Potential impacts arising from the proposed wetland creation project are determined by 

comparing the details of the proposed berm and wetland development with the characteristics of 

the existing natural features and their functions, as shown on Map 4.  Where the detailed design 

plan overlaps with natural features or their vegetation protection zones, impacts may arise.  The 

following is a description of the types of impacts which will be discussed: 

 Direct impacts to the natural features within the study area associated with disruption 

or displacement caused by the actual proposed ‘footprint’ of the undertaking. 

 Indirect impacts associated with changes in site conditions such as drainage and 

water quantity/quality, construction noise, dust and light pollution. 

 Induced and cumulative impacts associated with impacts after the berms and 

wetland areas are constructed such as subsequent demand on the resources 

created by increased habitation/use of the area and vicinity over time. 

A summary of the potential impacts and recommended mitigation measures for each significant 

natural feature within the wetland creation footprint area is provided in Table 8. 
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Table 8. Significant Natural Features, Potential Impacts and Recommended Mitigation 

Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation 
Watercourses 
and Fish 
Habitat 

 HCA Ontario 
Regulation 161/06 
(Government of 
Ontario 2013) 

 
 Rural Hamilton 

Official Plan (City 
of Hamilton 2018) 

 
 Fisheries Act 

(Government of 
Canada 2019) 

 
 Fish and Wildlife 

Conservation Act 
(Government of 
Ontario 1997) 

Direct Impacts 
 The proposed berm creation will 

directly impact intermittent features, 
Battlefield Creek and Tributary 1 
through altered flow regimes, and the 
removal of limited fish habitat. 

 Baseflow will be increased, which may 
result in the feature becoming 
permanently wetted downstream.  

 Appendix IX outlines the potential 
impacts, mitigation measures and 
Pathways of Effects, and if there will 
be any residual effects.  

 Wet ponds have the potential to 
become additional fish habitat if they 
remain wet for the whole year, which 
will not be known until actual 
construction.  

 
 
Indirect Impacts 
 Indirect impacts to the watercourse 

and fish habitat may include changes 
to water quality (temperature) and 
quantity (reduced flow below berms), 
as well as erosion and sedimentation, 
contamination, nutrient concentrations 
during construction. 

 The project will meet the HCA 
objective of utilizing the floodplain to 
improve flood attenuation capacity and 
reduce downstream erosion. 

 
Induced Impacts 
 None 

 The control structures include flow dispersal features 
at the outlets to help control erosion potential.  

 The Pathways of Effects (PoE) outlined by DFO were 
reviewed, and the potential stressor and potential 
effect on fish and fish habitat determined.  Mitigation 
measures (both land-based and in-water) should be 
provided to determine if there are residual effects.  If 
there are residual effects and a HADD is possible, 
then a Request for Review will be required.  Appendix 
IX is the Aquatic Effects Summary Table which 
outlines the PoEs, potential impacts, mitigation 
measures, residual effects and preliminary designs 
indicate that a Request for Review is required.  The 
Request for Review will be submitted to DFO in 
November 2020.  Once the RfR has been submitted it 
is likely to take 4-5 months for a FPP biologist to be 
assigned to the project to determine if a Letter of 
Advice will be issued or if an Authorization is needed.   

 Monitoring of fish habitat and fish populations should 
occur post construction.  This should include 
identifying if fish are coming into the wetland feature 
from upstream.  The control feature will be a barrier 
downstream, but the wetland feature is already acting 
as a barrier.  Large fish populations within the wetland 
are not a primary objective, as they could impact the 
anuran spawning.   

 The baseflow is expected to increase with will provide 
more permanent habitat for fish. 

 The wetlands are expected to decrease less frequent 
storm event peaks and reduce erosion, and also are 
expected to provide more consistent groundwater and 
baseflow throughout the year. 

 Implement a vegetation rehabilitation plan following 
construction to re-vegetate the construction area.  The 
establishment of vegetation along the berms and 
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation 

 within the created wetlands will enhance water quality 
and reduce water temperature, in time, through 
shading.   

 All berm construction should be completed during dry 
conditions and within the in-water timing window (and 
outside of breeding bird window) – September through 
March ideally.  Installing enhancement measures by 
hand may be done within the water, but still preferably 
during low-dry periods to minimize disruption to 
substrates and water conditions.  

 Implement an Erosion and Sediment Control Plan. 
 Develop a Spill Response Plan. 
 Equipment operation and maintenance in designated 

areas away from natural features. 
 While works should occur under dry conditions, a fish 

and wildlife salvage should be conducted by 
experienced biologists where any suitable habitat 
exists (prior to vegetation clearing). 

 A Monitoring Program, which includes parameters 
identified in the EA (stream morphology, natural 
heritage system, hydrometeorologic and water 
quality/biophysical) should be undertaken following the 
completion of the proposed works. 

 In the event that the outlet structure requires repair in 
the future, or water is drawn down or pumped within 
the wetland, a wildlife salvage should be completed by 
trained biologists prior to work commencing. 

Wetlands  Rural Hamilton 
Official Plan (City 
of Hamilton 2018) 

 
 HCA Ontario 

Regulation 161/06 
(HCA 2013) 

 

Direct Impacts 
 The east berm will directly impact the 

unevaluated wetland feature (Green 
Ash swamp).   

 The existing wetland below both 
berms will be subject to an altered flow 
regime. 

 
Indirect Impacts 

 In order to preserve the form and function of wetlands 
below the berms, the control structure maintains some 
amount of surface water flow leaving the created 
wetlands.   

 Both berms will result in a net increase in wetland 
area.  Native plantings and seeding will be completed 
to enhance the diversity of the created habitats. This 
aligns with the HCA objective of enhancing and 
enlarging the existing wetland areas and creating 
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation 

 Provincial Policy 
Statement (MMAH 
2014) 

 Changes to water quality and quantity 
during and following berm 
construction. 

 Potential for erosion and 
sedimentation to impact the wetland 
during construction. 

 Increased floodplain area will result in 
faster evapotranspiration. 

 Any site access lanes (existing or 
constructed) may become areas for 
garbage and yard waste dumping.   

 
Induced Impacts 
 The potential for spread of the existing 

patches of Common Reed, or 
introduction of new non-native 
species. 

 

additional wetlands as well as improving flood 
attenuation capacity and reducing erosion 
downstream. 

 The planting of a diversity of native trees and shrubs, 
both as part of the wetland creation and future HCA 
activities will offset the removal of declining Ash in the 
footprint of the east berm.  Creation of wetland habitat 
meets the HCA objective to enhance and enlarge the 
existing wetland. 

 The wetland created at the east berm will improve 
opportunity for enhancing passive recreation along the 
Dofasco 2000 Trail (accessible viewing platform 
potential for nature appreciation). 

 The limit of grading will be delineated with heavy duty 
ESC fencing, which will double as vegetation/tree 
protection fence.   

 ESC fencing is to be removed once soils are stable on 
site to the satisfaction of on-site inspector / 
environmental monitor. 

 Implement the Erosion and Sediment Control Plan. 
 Develop a Spill Response Plan. 
 Equipment operation and maintenance in designated 

areas away from natural features. 
 Stabilization of temporary soil stockpiles within 30 

days of being inactive/idle and berms using a nurse 
crop. 

 In order to prevent the spread of Common Reed or 
other non-native species, equipment should arrive on 
site clean and free of plant materials and mud.   

 Existing or introduced stands of Common Reed should 
be managed through herbicide application, monitoring 
and re-application over a series of several years.  
Stands that are present within the proposed grading 
area are likely to be graded and relocated within the 
site, but proactive management is not recommended 
given project timelines. 



Natural Resource Solutions Inc. 55 
Saltfleet Conservation Area Wetland BC-1 Design 

Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation 

 
Significant 
Woodland 

 Rural Hamilton 
Official Plan (City 
of Hamilton 2018) 

 
 Provincial Policy 

Statement (MMAH 
2014) 

Direct Impacts 
 Enhancement to Battlefield Creek will 

utilize passive methods to restore the 
watercourse (coir logs, live staking) 
and will not require any tree cutting or 
earth works within the significant 
woodland in the northwest corner of 
the property. 

 Berm construction will occur outside of 
the significant woodland dripline, thus 
eliminating a direct impact.   

 The Green Belt Plan stipulates a 30m 
vegetation protection zone which may 
not be feasible; however, the long-
term naturalization of the west berm 
and wetland is seen as a net benefit to 
the feature which will ultimately 
expand in size through naturalization 
processes. 

 
Indirect Impacts 
 Indirect impacts include disturbance to 

woodland wildlife during construction 
(noise, dust) and the potential for 
minimal tree root damage during site 
grading. 

 Changes to water quantity reaching 
the significant woodland (swamp), may 
lead to drier conditions and a shift 
toward lowland forest conditions at the 
fringe of the feature. 

 
Induced impacts 
 None 

 

 The limit of grading and a reduced vegetation 
protection zone (less than 30m from dripline) will be 
delineated with heavy ESC fence. 

 The west berm location is intended to provide a 
setback from the root zone of the adjacent treed 
feature to the extent possible therefore minimizing 
impacts to the significant woodland.  A similar design 
approach has been taken with the east berm and the 
adjacent hedgerow vegetation.  During grading, care 
should be taken to avoid unnecessary damage to the 
root systems of mature trees, as feasible. 

 Dust resulting from earth works will be managed 
including the wetting of bare soils where machinery 
and vehicle traffic on site creates dusty conditions. 

 Equipment maintenance and re-fueling will occur 
outside of the wetland creation and away from natural 
features. 

 Disturbance to wildlife during construction will be 
temporary and is not anticipated to be significant. 
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation 
Significant 
Wildlife 
Habitat  

 Provincial Policy 
Statement (MMAH 
2014) 

 
 Rural Hamilton 

Official Plan (City 
of Hamilton 2018) 

Direct Impacts 
 Direct impacts to SWH will include 

removal of a portion of Landbird 
Migratory Stopover Area (east berm) 
and Bat Maternity Colony Habitat 
(candidate SWH).   

 None of the other identified SWH 
types will be impacted directly or 
indirectly. 

 
Indirect Impacts 
 The creation of the east berm may 

result in deeper or more prolonged 
inundation.  Although many of these 
trees are dead or declining Ash, 
conditions may become less suitable 
for tree establishment inside the berm. 

 
Induced impacts 
 Introduction of non-native or invasive 

species. 
 

 In order to mitigate impacts to Landbird Migratory 
Stopover habitat, the section of the east berm which 
passes through the Green Ash swamp will be restored 
with native tree and shrub plantings to maintain a 
contiguous habitat.  Due to berm slopes, tree and 
shrub planting has been limited to level ground 
adjacent to the berm. 

 An assessment of trees did not identify candidate bat 
maternity colony trees within the location where the 
east berm will pass through the swamp feature.  A 
targeted tree inventory and assessment will be 
conducted by NRSI Certified Arborists based on the 
detailed design grading envelope to confirm the 
absence of suitable trees.  Trees in the swath to be 
cleared are almost entirely all dying Green Ash with 
few (if any) greater than 20cm Diameter at Breast 
Height suggesting the stand is not likely to support a 
colony of bats. 

 Tree removals should occur outside of the bat active 
period (April 1 – September 30).  If this timing is not 
feasible, a detailed assessment of available roost 
trees is recommended to be completed within treed 
areas proposed to be impacted.  Following 
identification of potential roost trees, targeted exit 
surveys at identified roost trees must be completed 
during appropriate weather conditions and within 24 
hours prior to their removal to avoid direct impacts to 
the species through confirming the absence of any 
roosting bats (MNRF 2014). 

 The HCA has identified that the enhancement of 
linkage opportunities associated with the Dofasco 
2000 Trail as an objective of this project.  
Naturalization plantings in the eastern wetland area 
will result in a more structurally diverse corridor where 
a recently fallow agricultural field currently exists. 

 It is recommended to provide temporary habitat 
compensation in the form of artificial roosts prior to 
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Significant 
Natural 
Feature Relevant Policies Potential Impacts Recommended Mitigation 

tree removals, in the event that a suitable cavity tree is 
identified during the tree inventory.   

 The restoration plans for the site include the use of 
native tree species preferred by bats for roosting (e.g. 
Shagbark Hickory) which may provide future, more 
permanent, roost habitats. 

Breeding Bird 
Window 

 Migratory Birds 
Convention Act 
(Government of 
Canada 1994) 

 
 Fish and Wildlife 

Conservation Act 
(Government of 
Ontario 1997) 

 Vegetation removal within the 
breeding bird season may result in 
incidental take of bird species 
protected under the MBCA. 

 Although none were observed, active 
raptor nests are protected under the 
FWCA.   

 Vegetation removal is recommended to occur outside 
of the breeding and nesting season for migratory birds 
as established by the Canadian Wildlife Service.   

 The peak breeding period for birds in southern Ontario 
extends from approximately late March to late August 
(Government of Canada 2017). 

 Due to the complexity of habitats on site, nest sweeps 
are not recommended as a means to confirm the 
absence of nesting birds. 

 Future works should consider active raptor nests and 
wildlife sweeps by qualified biologists should be 
undertaken to ensure that nests are not impacted. 
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7.0 Restoration and Enhancement 

The proposed berms, wetlands, naturalization of the existing watercourse and the naturalization 

of the retention area present numerous opportunities for the creation and enhancement of 

wildlife and potential fish habitat on the property.  High-level recommendations and 

enhancements were outlined in the Natural Heritage Characterization Report prepared by NRSI 

(February 2020).  These mitigation and enhancement measures, where affordable and feasible, 

were brought forward and are shown in the detailed design plans prepared by Water’s Edge.  

The following restoration and enhancement measures have been incorporated in the detailed 

designs to satisfy HCA’s goals and visions for the created wetland areas and to provide for the 

long-term stewardship of the property. 

Invasive Species Monitoring 

In order to ensure that the restoration works are successful, HCA staff should conduct site 

monitoring pre- and post-construction for invasive species stands within the property.  The focus 

of the pre-construction monitoring for invasive species should concentrate on the western fence 

line where Common Reed and European Buckthorn are present at this time.  A portion of the 

stands may exist on the neighbouring property and HCA may wish to contact the landowner to 

determine if they would support invasive species control work extending onto their property.  

Once the extent of these invasive species has been verified, an initial treatment with herbicide 

should be implemented in 2021.  Pre-construction monitoring of the central feature associated 

with the watercourse is not necessary as this entire area will be graded. 

Post-construction monitoring for invasive species should be conducted by HCA staff annually 

during the growing season for at least 5 years following the grading and planting and 

periodically thereafter.  Focus should be placed on assessing the effectiveness of invasive 

species management along the western fence line and identifying new stands of invasive 

species throughout the recently created wetland area and on the berm.  The monitoring of 

invasive species may be combined with a general assessment of the plantings and seeded 

areas.  

Invasive Species Management 

Invasive species management will be required prior to construction and periodically following 

the creation of the berms and wetlands.  Management will be both active (herbicide application) 

and passive (native species plantings to alter conditions where invasive species thrive).   
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Common Reed is the priority species for immediate management as this species could spread 

from existing stands into the created wetlands resulting in low diversity and reduced habitat 

value for wildlife.  This species can only be effectively managed through the application of 

herbicide.  It is recommended that HCA restoration technicians licensed to apply herbicides 

target the existing stands as soon as possible.  Although treatment prior to the commencement 

of earth works is ideal, this work can also be undertaken immediately following the completion of 

the berms in the event timing is a constraint.  The existing stands are sparse and separated 

from one another which allows for effective and efficient management.  A preliminary treatment 

will need to be followed up by a monitoring visit and one or more subsequent treatments to 

address persistent stems.  

Reed Canary Grass is abundant in the central marsh feature and will outcompete any 

herbaceous vegetation within the created wetlands if it begins to colonize those areas.  It is 

recommended that management of the existing stands be passively managed through the 

planting of trees and shrubs tolerant of wet soils.  Fast-growing species including Silver Maple 

and Eastern Cottonwood are well-suited to growing among Reed Canary Grass and 

establishing canopy in a relatively short amount of time. 

As a prolific seed producer, there is potential that Reed Canary Grass will establish within the 

created wetlands in time.  Early detection and treatment using herbicides during dry conditions 

will be important to controlling the spread of this species.   

Management of European Buckthorn and Glossy Buckthorn within the property should focus on 

the control of female, seed producing shrubs in the vicinity of the created wetlands as a 

temporary measure to reduce the spread of this species.  As the agricultural fields have been 

left fallow, these shrubs will begin to seed into open areas including the berms and wetlands.   

Herbicide treatment of seed-producing shrubs should focus on the hedgerows, along the 

Dofasco 2000 Trail, within the cultural thickets and at the perimeter of forest and swamp 

communities near the created wetlands.  Due to the presence of a seedbank, treatment will 

require an ongoing effort of monitoring and herbicide application.  Once the shrubs adjacent to 

the created wetlands are effectively controlled, management may consider addressing shrubs in 

other portion of the property.  For areas where Buckthorn seedlings are abundant, such as the 

cultural thicket in the northwest portion of the property, the planting of Black Walnut may be 
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effective in reducing Buckthorn and should be considered by HCA as an additional passive 

management tool.   

Although removal of seed-producing shrubs and passive management through tree planting will 

reduce Buckthorn stems and spread, a large-scale treatment and native species planting effort 

is required in the long term to reinstate resilient habitats where the large stands of Green Ash 

are currently in decline.    

Following the installation of plantings and seeding at the site, HCA staff should monitor for the 

re-establishment of these invasive species (and others).  The presence of disturbed soil within 

the created wetlands provides increased opportunity for invasive species to establish while the 

native plantings mature.  An annual assessment by HCA staff during the growing season will 

detect problematic species early which will allow for small-scale spot treatment where 

necessary. 

Re-planting of Berm 

In order to mitigate for the removal of swamp for the east berm and to generally soften the 

visual impact of both berms, native trees and shrubs will be planted beside these features.  

Planting along First Road East will provide a visual screen which will enhance the wildlife value 

of the western wetlands and berm feature.  A mixture of caliper trees and smaller potted stock 

has been identified in the planting plan drawings.   

Exact planting locations will consider soil moisture relative to the tolerance of a given species, 

the potential for snow throw damage from plows, buried utilities (if applicable) and maintaining 

safe sightlines within the road right of way.  The geotechnical report (Soil Engineers Ltd. 2019) 

notes that the native silty-clay soils which are present on site are suitable for the construction of 

the berms, therefore limiting the need to introduce soil to the site.  The geotechnical report 

recommends the removal of topsoil and organics for berm construction.  It is noted that the 

stockpiling of these materials for top-dressing will be important for the establishment of trees 

and shrubs following construction.  In order for the successful establishment of plantings, topsoil 

compaction (at least in the upper strata) should be minimized to provide a suitable growing 

medium for tree root establishment.  Excessive soil compaction of the re-instated A-horizon will 

limit the success of naturalization efforts   

Species which are hardy, fast-establishing and produce fruit in abundance have been included 

in the planting to enhance survival and act as an early seed source for unplanted areas.  In 
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order to ensure the long-term stability of the berm, and given the potentially challenging growing 

conditions, tree plantings should not occur on the berm itself.  Many of the selected shrub 

species are hardy and clonal.   

As White-tailed Deer and rodent browse will be heavy within the property, tree protection 

measures may include the application of Skoot™ browse protectant to stems and the 

installation of tree coils or tree tubes.  Large trees (wire basket caliper trees) will be tethered 

and staked using biodegradable straps and wooden stakes to prevent wind damage and shifting 

following the planting.  The use of biodegradable tether will ensure trees are not girdled in time 

(as is often the case with metal wire).  

Based upon species which are present in the study area and the clay-heavy soils, suitable 

species include: 

 Bur Oak (Quercus macrocarpa) 

 Eastern Cottonwood (Populus deltoides) 

 Trembling Aspen (Populus tremuloides) 

 Silver Maple (Acer saccharinum) 

 Shagbark Hickory (Carya ovata) 

 Black Cherry (Prunus serotina) 

 Black Walnut (Juglans nigra) 

 White Pine (Pinus strobus) 

 Grey Dogwood (Cornus foemina ssp. racemosa) 

 Red Osier Dogwood (Cornus sericea) 

 Staghorn Sumac (Rhus typhina) 

 Nannyberry (Viburnum lentago) 

 Native Hawthorns (Crataegus spp.) 

In order to increase tree establishment, the panting of acorns and nuts, at random throughout 

the wetland and adjacent meadow areas, is encouraged both on the berm and in areas within 

and around the created wetlands.  Bur Oak acorns and Shagbark Hickory nuts would be best 

suited to much of the low-lying portion of the site with Red Oak suitable for areas of higher 

elevation.   
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The exposed soils on the berms will require stabilization to prevent erosion and will require that 

fast-establishing species be seeded to stabilize the soils.  The planting plan identifies a site-

appropriate native meadow seed mixture that will be applied to the berms. 

The exposed soils on the berms will require stabilization with a fast-establishing nurse crop to 

prevent erosion.  The nurse crop may be applied by hydro-seeding or terra-seeding, or 

broadcast seeded with an annual nurse crop of White Proso Millet (Panicum miliaceum) or 

Buckwheat (Fagopyrum esculentum) seeded at 25kg/ha to provide early cover and stabilization 

that will dissipate in several years.  Other nurse crops including Oats (Avena sativa) or Annual 

Ryegrass (Lolium multiflorum) may be considered as substitutes to Millet or Buckwheat.   

The nurse crop should be applied in conjunction with a native meadow seed mixture.  The 

meadow species will provide diversity and a nectar source for insects.  The drawing set 

prepared by Water’s Edge identifies that the Ontario Seed Company “Early Succession Dry 

Prairie Meadow Native Seed Mixture 8115” or “Native Prairie Meadow Seed Mixture 8135” 

mixture be applied.  Both tolerate dry soils and contain site-appropriate species.   An alternative 

to the OSC mixture would be to have wild seed collected from HCA properties or approaching 

local native plant nurseries to inquire about filling a large seed order. 

Naturalization of Wetlands and Retention Area 

Within the berm retention areas, several types of wetland may be restored.  Deeper excavations 

with a clay lining are likely to retain standing water for much or all of the year which will support 

emergent marsh vegetation and provide ideal habitat for anuran breeding.  Areas of shallow 

excavation will establish as mixed marsh or mud flat which dry out by late spring and may 

provide nesting habitat for waterfowl or foraging habitat for shorebirds.  Thicket plantings may 

be reasonable atop high elevations within the ponds but are better suited to the areas 

surrounding the ponds as shown on the planting plans within the drawing set. 

In order to prevent erosion and retain soil moisture, the entire graded area will be seeded with a 

non-allelopathic nurse crop such as White Millet or Buckwheat as well as a native wetland seed 

mixture.  Seeding should be focused along 10m (or greater) on either side of the re-instated 

watercourse to effectively filter sediment and runoff entering the watercourse.  Application may 

be completed using hydro-seeding or terra-seeding (more costly), seed drill equipment, or hand-

broadcasting (in particular within any steep or wet excavations).  The seed mixture indicated on 

the Water’s Edge drawing adheres to the species lists outlined in the document Seed Mixes 
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Suitable for our Watershed (HCA 2019).  In order to properly stratify seed, increase germination 

and reduce seed predation, the native seed mixture should be installed in late fall, prior to 

ground freeze-up.   

Live aquatic plant material has been specified on the Water’s Edge drawings and will be 

installed within the deeper permanently inundated or saturated areas.  These deeper areas with 

aquatic plants could provide fish habitat and refuge pools during drier periods.  

The inclusion of upland ridges in the site grading and the placement of tree root masses, logs, 

boulders and rock piles among the wetlands will improve the heterogeneity of the site and 

enhance wildlife habitat in general.  Where possible, the planting of trees and shrubs along the 

watercourse and surrounding the wetland features will help to cool water temperatures and 

make these features more attractive to wildlife.  Tree planting throughout the retention area will 

help to cool water temperatures and reduce evapotranspiration.  Species such as Silver Maple 

and Eastern Cottonwood are tolerant of wet soil and seasonal inundation and are among the 

fastest growing tree species suited to the property. 

Additional tree planting may occur on site following the initial restoration plantings.  HCA may 

wish to consider setting areas aside, adjacent to the naturalized wetlands, where Butternut 

compensation plantings can be installed as part of Endangered Species Act permitting.  These 

areas would ideally be accessible from the road to allow for easy installation and maintenance.  

These undertakings are funded through a third party (typically developers) and would allow for 

increased tree planting, cost savings and potentially an income opportunity for the HCA. 

The seeding of Milkweed (Asclepias spp.) and native forbs can enhance habitat for Monarch 

butterflies and other insects.  Seed may be scattered across the created wetland area, or 

concentrated plots can be installed to act as a seed source to disperse through the site in the 

years to follow.   

Barn Swallow Habitat Enhancement 

Observation of Barn Swallow foraging in 2019 suggests that the species utilizes the marshes 

and declining swamp areas for foraging.  It is likely that pairs nest on structures located on 

nearby residential lots.  HCA should consider the installation of Barn Swallow nesting structures 

in areas adjacent to the created wetlands.  The requirement for compensation of removed nest 

habitat under the Endangered Species Act, 2007 is likely to present an opportunity to have such 

structures installed (and funded) as part of local development applications.  The site may 
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support several of these structures which should be installed away from the road corridor to 

prevent road mortality.  The posts of the structure should be covered with sheet metal to a 

height of 1m to deter mammals from climbing the posts and predating nests.  Design drawings 

for these structures are available (MNRF 2016). 

Turtle Nesting Feature Installation 

Although surveys in 2019 did not observe turtles or evidence of turtle nesting within the 

property, the proposed creation of wetland has the opportunity to create suitable habitat for 

turtle basking and nesting.  Wetlands that are connected to the site by the watercourse and 

natural cover in the vicinity, suggest that turtles may reach the created wetland and nesting 

features would be complimentary to the created wetland habitats.  The design drawings have 

incorporated 6 constructed turtle nesting features among the deeper wetland features.  The 

features have been located where they can be accessed by an off-road UTV (from First Road 

East or Second Road East) to perform periodic maintenance.  The nesting features can be 

created through the installation of deep beds of coarse sand and fine stone in sunny areas 

adjacent to the created wetlands.  Basking habitat can be enhanced through the placement of 

logs or flat stones within the deeper areas of created wetland.  Further guidance relating to the 

construction of turtle nesting features is available through the Toronto Zoo (Toronto Zoo 2019). 

Turtle overwintering habitat was not identified within the property during the surveys but may be 

present on adjacent properties such as the pond to the west of First Road East.  As it is 

anticipated that the base depth of the created wetlands will be on or close to the surface of the 

underlying dolostone bedrock, ideally with 0.3m or more of heavily compacted soil retained 

(Greer Galloway 2020), the potential for turtle overwintering within the created ponds is limited.  

In time, the settling of sediment and organics may provide suitable over-wintering habitat for 

turtles. 

General Monitoring 

Given the large scale of the wetland creation project at this site, there would be value in 

conducting monitoring of site conditions and in particular wildlife use of the wetlands and 

associated riparian habitat.  There are numerous parameters that would best inform the success 

of the project, the most valuable being the monitoring of anuran breeding, conducting a fish 

community assessment and potentially marsh bird surveys, or breeding bird surveys in general.  

The 2019 field surveys completed by NRSI offer a single-season of baseline data for anuran 

abundance and diversity as well as data for breeding bird and migratory bird presence.   
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As outlined previously, pre- and post-construction monitoring of invasive species, with follow-up 

treatment as necessary, will also be important to ensure that the site remains diverse following 

the installation of plantings and seed mixtures.  Other monitoring relating to vegetation 

communities could include plot-based sampling of herbaceous cover establishment within the 

wetland cells or on the berms.  Fixed point photo-monitoring can provide a qualitative 

assessment of vegetation change over time and would complement a quantitative data set.       
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8.0 Summary 

NRSI was retained by HCA in February 2019 to complete a Natural Heritage Characterization 

Report in support of the construction of berms at the Saltfleet BC-1 property.  The berms are 

intended to retain surface water on the property in order to alleviate flooding in the lower reach 

of Battlefield Creek.  The intent of this report is to identify and characterize the natural features 

within the subject property, identify potential impacts associated with the detailed design plan 

and recommend appropriate mitigation measures. 

The subject property contains several natural features with significant local designations, 

including unevaluated wetland, a section of Battlefield Creek which provides fish habitat and an 

associated tributary, and significant woodland. 

Habitat for SAR is limited to candidate roosting habitat for SAR bats outside of the development 

footprint.  Several SWH types were identified; Landbird Migratory Stopover Habitat, Shrub/Early 

Successional Bird Breeding Habitat, Seeps and Springs and Special Concern/Rare Wildlife 

Species Habitat (Eastern Wood-pewee, Common Nighthawk and Monarch).  Additionally, Bat 

Maternity Roost habitat, Snake Hibernacula and Raptor Wintering Area were determined to be 

candidate SWH types for the property.  Based on the proposed development footprint, Landbird 

Migratory Stopover habitat, habitat for Monarch and Bat Maternity Roost habitat (candidate) will 

be directly impacted.   

Direct impacts to fish and fish habitat can be identified as the direct loss of habitat, harmful 

alteration of habitat, or a harmful disruption to habitat (i.e. effecting flow during spawning), as 

well as the direct injury to fish as a result of the proposed works and construction.  Direct 

impacts to fish associated with this undertaking include, potential for death of fish, destruction of 

fish habitat by creation of the wetland and berms (i.e. placing fill below the high-water mark and 

fording the watercourse).  Appendix IX provides a summary of the potential impacts to fish and 

fish habitat, both for on land and in-water activities, the mitigation measures and if there are any 

residual effects expected from the activities.  Based on this assessment, the project will be 

submitted under a RfR form to DFO in November 2020, and it is likely that the project will 

require an Authorization under the Fisheries Act.   

Other direct impacts associated with this undertaking include grading and vegetation removal.  

The design of the berms largely avoids treed areas and grading will occur outside of the dripline 
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where the berm nears the edges of swamp and hedgerow features.  Vegetation removal is 

required for the east berm which overlaps an area of declining Green Ash swamp (SWD2-2).   

Project impacts can be mitigated by adhering to timing windows including the breeding bird 

window and bat active period as well as completing grading works during the dry period.  Any 

tree removal which must occur within the bat active period should have an assessment of 

potential roost trees completed prior to removals commencing.  Restoration plantings will be 

installed both within the wetlands and watercourse as well as within riparian habitat to restore 

the form and function of the impacted features.     

Indirect impacts to fish and fish habitat can include long term changes to the watercourse (i.e. 

temperature, flow, passage), erosion and sediment control, grading, and the entry of deleterious 

substances in the water which may also result in a HADD. 

Other potential indirect impacts as a result of the proposed development include changes to 

wetland hydrology both above and below the berms as well as disturbance to wildlife during 

construction.  As the areas above the berms which will retain standing water are agricultural or 

recently fallow fields, there are no major impacts to high quality and well-established, natural 

habitats.  The wetland and riparian habitat below the berms will likely encounter a decrease in 

surface water input; however, the design of the control structures and the retained catchment 

and tributary inputs will continue to direct flow to these habitats to maintain their form.   

Identified induced impacts as a result of the proposed development may include the 

establishment of non-native invasive species to the site during the completion of grading.  Prior 

to site grading, the treatment of existing stands of Common Reed and fruit-bearing female 

European and Glossy Buckthorn plants through herbicide application is recommended.  The 

entire wetland creation area beyond just the pre-construction treatment areas should be 

monitored during the post-construction phase with herbicide applied or re-applied as necessary.   

In the absence of formal trails (except for the Dofasco 2000 Trail to the north), it is unlikely that 

the development will result in increased human presence on the site.  The development of 

formal laneway entrances from First Road East. or Second Road East. may result in increased 

yard waste and garbage dumping. 

This report provides a detailed characterization of the natural features and wildlife habitat which 

are present within the study area.  This information has been incorporated into the design of the 
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berms and flow control structures in a manner that minimizes impacts to sensitive features.  

Recommendations are provided to minimize direct, indirect, and induced impacts that may arise 

during the proposed development and to ensure that mitigation measures are effective. 

The extensive planting of native trees, shrubs and herbaceous species, along with the creation 

of habitat enhancements such as turtle nesting features, will greatly enhance the diversity of the 

site in contrast to the fallow fields that are currently present. 
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Aquatics Effects Assessment Summary Table – Battlefield Creek (BC-1) 

Waterbody 
Pathway of 

Effect(s) 
Potential Stressor  

(Potential Effect on Fish 
and Fish Habitat) 

Mitigation Measures Residual Effects 
Harmful Alteration, 

Disruption or Destruction 
(HADD) (Y/N) 

 
 
Battlefield 
Creek  

Land-Based Activities 

Excavation 

  

 

Alteration of 
groundwater flows to 
surface water 

Creation and dewatering 
of pit and/or trench  

Bank stability and 
exposed soils 

Change in slope or 
drainage 
 
Removal of topsoil 
 
Exposed soils 
 
Increased erosion 
potential 
 

 

 

Change in baseflow 

Change in water temperature 

Change in sediment 
concentrations 

 

 
The detailed design (from Water’s Edge) allows for 
baseflow to continue into the downstream system.  
System is intermittent. The control structures on the 
berms will maintain some amount of surface water flow to 
the extent possible to preserve the hydrology of the 
downstream wetlands.  
 
Riparian plantings are included in the detail design. 
Vegetation within the berms will enhance water quality 
and water temperature, in time, through shading.  
 
Works will be carried out in the dry, within confines of 
coffer dams (if necessary).  If dewatering is required, a 
fish salvage will be completed, as well fish screens will be 
utilized and the water will be directed to a flat vegetated 
area at least 30m from the watercourse and/or outlet into 
a filter bag to allow sediment to settle prior to re-entry into 
the watercourse.  
 
The works will be carried out within the in-water timing 
window between July 1 to March 31 outside of spawning 
and rearing times for fish.   
 
An erosion and sediment control plan (ESC) including the 
use of effective erosion control measures such as topsoil 
and seed, silt fencing, and erosion control blanket will be 
implemented. 
 
Re-instate and re-stabilize edges of the berms disturbed 
during construction to pre-construction or better condition 
will be completed. 
 
Soil stockpiles and berms to be stabilized using a nurse 
crop. 

 

No residual effects are anticipated.  
Water quality should increase and 
sediment concentration should 
decrease with the creation of the 
wetland and limited stream 
restoration.  

NO 
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Waterbody 
Pathway of 

Effect(s) 
Potential Stressor  

(Potential Effect on Fish 
and Fish Habitat) 

Mitigation Measures Residual Effects 
Harmful Alteration, 

Disruption or Destruction 
(HADD) (Y/N) 

Grading 

 

 

Addition or removal of in 
stream organic structure 

Change in slope  

Change in land drainage 
patterns 

Bank stability and 
exposed soils 

Increased erosion 
potential 
 

 

Change in habitat structure and 
cover 

Change in sediment 
concentration 
 

 
Limit of grading will be protected with heavy duty 
sediment fence which will double as vegetation protection 
fence.  Fence will be removed once soils are stable on 
site.  
 
An ESC plan will be designed and implemented prior to 
any grading or earth moving. Standard ESC measures to 
be followed (as per DFO measures).   
 
Work will occur in the dry and heed weather advisories 
and works will be scheduled to avoid wet, windy and 
raining periods.  
 
Regular monitoring of the watercourse and meadow 
marsh for signs of sedimentation during all phases of the 
work will occur ands corrective actions will be taken if 
required.   
 
Heavy machinery access and staging will be limited to 
pre-defined areas. 

Yes – the land drainage patterns will 
be changed with the creation of the 
berms.  Erosion potential will 
decrease with the wetland design.  

Potential  
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Waterbody 
Pathway of 

Effect(s) 
Potential Stressor  

(Potential Effect on Fish 
and Fish Habitat) 

Mitigation Measures Residual Effects 
Harmful Alteration, 

Disruption or Destruction 
(HADD) (Y/N) 

Riparian Planting Site preparation 

Bank stability and 
exposed soils 

Increased erosion 
potential 

Increase in riparian and 
bank vegetation 

Improved canopy 

Increased shade 

Change in vegetation 
species composition 

Change in sediment 
concentrations 

Change in nutrient 
concentrations 

Change in water temperature 

Change in habitat structure and 
cover 

Change in food supply 

 
Detailed design allows for baseflow to continue into the 
downstream system.  System is intermittent. Control 
structure on the berm will maintain some amount of 
surface water flow to the extent possible to preserve the 
hydrology of the downstream wetlands.  
 
Riparian plantings are included in the detail design. 
Vegetation within the berms will enhance water quality 
and water temperature, in time, through shading.  
 
An undisturbed vegetated buffer zone between areas of 
on-land activity and the high-water mark of the Creek will 
be maintained. 
 
Existing trails, roads, or cut lines will be used where 
possible.  Avoid tree removals where possible.   
 
Methods to prevent soil compaction, such as swamp mats 
or pads will be used.  
 
An erosion and sediment control plan (ESC) including the 
use of effective erosion control measures such as topsoil 
and seed, silt fencing, and erosion control blanket will be 
implemented. 
 
Edges of berms will be re-instated and re-stabilized 
during construction to pre-construction or better condition. 
 
Enhancement measure within downstream reach will help 
naturally improve channel. 
 
Soil stockpiles and berms will be stabilized using a nurse 
crop. 
 

Following construction, minor short-
term residual impacts may occur to 
riparian areas as seed and natural 
vegetation (grasses/forbs) will take 
some time to re-establish along 
work/staging areas.  However, 
erosion control measures will be 
utilized to cover exposed soils until 
seed can germinate and all sediment 
and erosion controls will remain in 
place until the area is stable.  

Water quality will increase and 
sediment concentration should 
decrease with the creation of the 
wetland and stream enhancements.  
Change in nutrient concentrations 
should be minimal but positive.  As 
the system is intermittent food supply 
is not expected to change. 

No residual effects are anticipated in 
the long term. 

NO 
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Waterbody 
Pathway of 

Effect(s) 
Potential Stressor  

(Potential Effect on Fish 
and Fish Habitat) 

Mitigation Measures Residual Effects 
Harmful Alteration, 

Disruption or Destruction 
(HADD) (Y/N) 

Use of Industrial 
Equipment 

 

Oil, grease and fluid 
leaks from equipment 

Bank stability and 
exposed soils 

Increased erosion 
potential 

Resuspension and 
entrainment of sediment 

 
 
 

 

Change in sediment 
concentrations 

Change in contaminant 
concentrations 

Potential mortality of 
fish/eggs/ova from equipment 

 
Ensure machinery is not leaking fuels or lubricants on a 
daily basis. 
 
Design and implement erosion and sediment controls to 
contain/isolate the construction zone, manage site 
drainage/runoff and prevent erosion of exposed soils and 
migration of sediment into Creek.  
 
Ensure machinery is stored/fuelled 30 m away from the 
watercourse. 

Develop a Spill Response Plan and have spill kits onsite 
and drip pans under all non-mobile machinery. 

Work in the dry and during timing windows.  

Use methods to prevent soil compaction, such as swamp 
mats or pads.  

No residual effects anticipated  NO 

 
Vegetation Clearing Alteration of riparian 

vegetation  

Addition or removal of in 
stream organic structure 

Change in shade 

Change in external 
nutrient/energy inputs 

Bank stability and 
exposed soils 

Increased erosion 
potential 

Change in habitat structure and 
cover 

Change in sediment 
concentrations 

Change in food supply 

Change in nutrient 
concentrations 

Change in water temperature 
 

Vegetation removal has been minimized.   

ESC plan to be prepared prior to construction.  

Disturbed banks will be stabilized with native seed 
mixture and/or exposed areas will be covered with 
erosion control measures until seeding can occur. 

 

Following construction, minor short-
term residual impacts may occur to 
riparian areas as seed and natural 
vegetation (grasses/forbs) will take 
some time to re-establish along 
work/staging areas.  However, 
erosion control measures will be 
utilized to cover exposed soils until 
seed can germinate and all sediment 
and erosion controls will remain in 
place until the area is stable.  

Water quality should increase and 
sediment concentration should 
decrease with the creation of the 
wetland and stream enhancement.  
Change in nutrient concentrations 
should be minimal but positive.  As 
the system is intermittent food supply 
is not expected to change. 

No residual effects are anticipated in 
the long term. 

 
NO 



 

Natural Resource Solutions Inc. 

 

Waterbody 
Pathway of 

Effect(s) 
Potential Stressor  

(Potential Effect on Fish 
and Fish Habitat) 

Mitigation Measures Residual Effects 
Harmful Alteration, 

Disruption or Destruction 
(HADD) (Y/N) 

In-Water Activities 

Addition or 
Removal of Aquatic 
Vegetation 

 

Removal of emergent 
vegetation 

Change in nutrient 
inputs 

Resuspension and 
entrainment of sediment 
 
 
 

Change in habitat structure and 
cover 

Change in food supply 

Change in nutrient 
concentrations 

Change in water temperature 

Change in dissolved oxygen 

Change in water temperature 

 
The removal of aquatic vegetation has been minimized 
where possible to retain adequate cover and habitat for 
aquatic species (limited aquatic vegetation exists 
presently). 
 
In-water timing windows will be followed and work will 
occur in the dry where possible. 
 
If possible, native species will be replanted.  
 
 

 
No residual effects anticipated 

 
NO 

Change in timing, 
duration and 
frequency of flow 

 

Dewatering 

Bank erosion 

Change of substrate 
composition 

 

Change in migration/access to 
habitats 

Displacement or stranding of 
fish 

Change in substrate 
composition 

Change in water temperature 

Change in dissolved oxygen 

 
Work will be carried out within the in-water work window 
of July 1 to March 31. 
 
De-water work area into grassed area or filter bag 30 m 
from the watercourse.   
 
Fish to be removed from all work areas and released 
downstream prior to dewatering. Limited fish are 
expected, especially if work is conducted in the dry.  
 
Creating the berms with outlet structures is to help with 
flow downstream of the escarpment.   
 

 
Residual effects are expected due to 
the addition of the berms to create 
the wetlands.  The residual effects 
are slated to be small for fish, as the 
watercourses are intermittent, and 
barriers exist to limit fish passage 
within the tributaries. 
The frequency of flow will also 
change as this berm will reduce 
flooding and erosion downstream of 
the site.  Frequency of baseflow will 
increase which is a positive for the 
intermittent feature.  

 
Potential but limited.  Potential 
positive effect as the baseflow 
will increase, which will allow 
for more permanent wetted 
areas downstream for fish 
habitat.   

Use of industrial 
equipment 

 
See land-based activities section 



 

Natural Resource Solutions Inc. 

 

Waterbody 
Pathway of 

Effect(s) 
Potential Stressor  

(Potential Effect on Fish 
and Fish Habitat) 

Mitigation Measures Residual Effects 
Harmful Alteration, 

Disruption or Destruction 
(HADD) (Y/N) 

Fish Passage 
Issues 

Obstruction (berms) to 
upstream and passage 
of fish 

Flow alteration (timing, 
duration, intensity) 

Change in access to habitats Fish passage will be removed from Tributary 1.  There is 
a small chance of fish passage being removed from 
Battlefield Creek where the berms will be placed, 
although it is very unlikely that fish are able to pass 
through the meadow marsh even during high water 
events. There is limited fish habitat present within the 
upstream sections of these features as the systems are 
intermittent.  Fish passage is already an issue during 
low/no water events.   

A base or minimal flow should be maintained to allow for 
fish to continue to survive with.  In the downstream 
section of Battlefield Creek. 

 
As the creation of the wetland 
habitats includes berms which go 
across the existing Battlefield Creek 
and Tributary 1 (which are 
intermittent features) there will be a 
residual effect as fish will no longer 
be able to utilize those areas at any 
points of the year.  For Battlefield 
Creek fish passage is unlikely 
through the meadow marsh.  The 
wetlands should provide fish habitat 
once established but there will be no 
connectivity to the downstream 
reaches (rise culverts at outlets).    
 
 
 
 

 
YES 
 
The addition of the berm and 
wetland will result in the loss of 
habitat within the channel.   

 



































































































Saltfleet Conservation Area – BC-1 
Wetland Storage and Natural Channel Design Study April 9, 2021 

 

 

Stage-Storage-Discharge Relationships 

BC-1 East Pond 

Elevation Storage Discharge 
m 1000 m3 m3/s 

188.5 0.00 0.00 
188.6 3.10 0.00 
188.7 6.74 0.00 
188.8 10.94 0.04 
188.9 15.75 0.10 
189 21.16 0.18 

189.1 27.80 0.27 
189.2 34.78 0.37 
189.3 42.18 0.48 
189.4 49.99 0.60 
189.5 58.20 0.73 
189.6 67.17 0.86 
189.7 76.48 0.97 
189.8 86.14 1.87 
189.9 96.14 2.99 
190 106.50 4.95 

190.4 106.5 17.34 
 

BC-1 West Pond 

Elevation Storage Discharge 
m 1000 m3 m3/s 

188.1 5.65 0 
188.2 7.13 0 
188.3 8.82 0.01 
188.4 10.93 0.04 
188.5 13.50 0.06 
188.6 16.36 0.10 
188.7 19.44 0.13 
188.8 22.72 0.17 
188.9 26.16 0.21 
189 29.80 0.26 

189.1 33.76 0.31 
189.2 38.11 0.35 
189.3 42.86 0.38 
189.4 48.04 0.90 
189.5 53.68 1.19 
189.6 59.81 1.70 
189.9 59.81 3.93 

 






