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Statement of Qualifications and Limitations 
 

 

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the 

client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work 

detailed therein (the “Agreement”). 

 

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 

 

 is subject to the scope, schedule, and other constraints and limitations in the Agreement and the 

qualifications contained in the Report (the “Limitations”) 

 represents Consultant’s professional judgement in light of the Limitations and industry standards for the 

preparation of similar reports 

 may be based on information provided to Consultant which has not been independently verified 

 has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made or issued  

 must be read as a whole and sections thereof should not be read out of such context 

 was prepared for the specific purposes described in the Report and the Agreement  

 in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and 

on the assumption that such conditions are uniform and not variable either geographically or over time 

 

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has 

no obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that 

may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or 

geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time. 

 

Consultant agrees that the Report represents its professional judgement as described above and that the 

Information has been prepared for the specific purpose and use described in the Report and the Agreement, but 

Consultant makes no other representations, or any guarantees or warranties whatsoever, whether express or 

implied, with respect to the Report, the Information or any part thereof. 

 

The Report is to be treated as confidential and may not be used or relied upon by third parties, except: 

 

 as agreed in writing by Consultant and Client 

 as required by law 

 for use by governmental reviewing agencies 

 

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who  may 

obtain access to the Report or the Information for any injury, loss or damage suffered by such parties arising from 

their use of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of 

the Report”), except to the extent those parties have obtained the prior written consent of Consultant to use and rely 

upon the Report and the Information.  Any damages arising from improper use of the Report or parts thereof shall be 

borne by the party making such use. 

 

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the 

Report is subject to the terms hereof
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1. Introduction 

1.1 Background and Objectives 

The Township of Centre Wellington has proposed the replacement and widening of the existing water crossing 

structure 24-P located on 3rd Line West within the Township of Center Wellington, Ontario, at Carroll Creek (Figure 

1). To determine the environmental impacts associated with structure replacement activities, AECOM Canada Ltd. 

was retained by Centre Wellington, through Triton Engineering, to conduct an Environmental Impact Study (EIS) on 

aquatic and terrestrial resources located within the vicinity of the proposed work.  

 

This report provides a summary of the existing conditions of the natural environment as well as potential impacts and 

general mitigation measures associated with the proposed work. Specific impacts, mitigation and compensation 

measures will be determined upon finalization of the structure design and layout. 

 

 

1.2 Site Description, Surrounding Land Use and Watershed Context 

As noted above, the study area is located on 3
rd

 Line West just east of Wellington Road 17 within the Township of 

Centre Wellington.  Surrounding land use is predominantly agricultural including both pasture and crop fields. 

Several rural residential properties are also present.  Within the study area, Carroll Creek is surrounded by a 

naturalized wetland corridor. Topography can be described as gently undulating. 

 

Carroll Creek is part of the Carroll Creek sub-watershed. Its headwaters are located north of Highway 7 and west of 

Wellington Road 17. Carroll Creek subwatershed is part of the larger Grand River Watershed. Regionally, it flows 

south-easterly towards the Grand River where it meets south of the Town of Elora. The Grand River flows south and 

ultimately outlets into Lake Erie, as part of the larger Great Lakes Basin.  

 

 

 

2. Environmental Policy Context 

The following policies and legislative requirements are associated with the replacement of the 3
rd

 line watercourse 

crossing structure.  

 

 

2.1 Ontario Provincial Policy Statement, 2005 

The Ontario Provincial Policy Statement (PPS) is issued under Section 3 of the Ontario Planning Act, R.S.O. 1990.  

Section 3 of the Act requires that decisions affecting planning matters “shall be consistent with” policy statements 

issued under the Act. The new PPS came into effect on March 1st, 2005, and applies to all applications submitted on 

or after this date.  

 

The PPS provides policy direction on land use planning and development matters that are of provincial interest 

which protect the natural environment as well as public health and safety.  

 

Section 2.0 Wise Use and Management of Resources, provides policies on protecting the Province’s natural 

heritage, water, agricultural, mineral, cultural heritage and archaeological resources. Section 2.1 Natural Heritage, 

identifies seven types of natural heritage features to be protected: 
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 significant habitat of endangered species and threatened species;  

 provincially significant wetlands; 

 fish habitat; 

 significant woodlands south and east of the Canadian Shield;  

 significant valleylands south and east of the Canadian Shield; 

 significant wildlife habitat; and  

 significant areas of natural and scientific interest  

 

Development and site alteration is not permitted in significant habitat of endangered species and threatened species, 

in provincially significant wetlands in Ecoregions 5E, 6E and 7E (an approximate area between Sault St. Marie and 

North Bay that extends south), or in significant coastal wetlands.  

 

Development and site alteration may be permitted within and adjacent to the remaining significant natural heritage 

features if the ecological function has been evaluated and it has been demonstrated that there will be no negative 

impacts on the natural features or on their ecological functions. To demonstrate no negative impacts, an 

Environmental Impact Statement (EIS) is required. 

 

The Natural Heritage Reference Manual (MNR, 2010) provides technical guidance for implementing the natural 

heritage policies of the PPS. The manuals present’s the Province’s recommended technical criteria and approaches 

for being consistent with the PPS in protecting natural heritage features and areas and natural heritage systems in 

Ontario. 

 

The Significant Wildlife Habitat Technical Guideline also provides technical guidance on determining significant 

wildlife habitat in Ontario. It was developed to support the Natural Heritage Reference Manual and is a more detailed 

technical manual that provides information on the identification, description and prioritisation of significant wildlife 

habitat. 

 

 

2.2 Regulation of Development, Interference with Wetlands and Alterations to Shorelines and 

Watercourses, Ontario Regulation 150/06, 2006 

The Regulation of Development, Interface with Wetlands and Alterations to Shorelines and Watercourses (Ontario 

Regulation 150/06,  issued under Conservation Authorities Act, R.S.O. 1990, Chapter 27 (also known as the 

“Generic Regulation” 1990, Chapter 27.  Through this regulation, the (GRCA) has the responsibility to regulate 

activities in natural and hazardous areas (i.e., areas in and near rivers, streams, floodplains, wetlands, slopes and 

the Lake Huron shoreline). As the study area has been identified within GRCA regulation limits with the presence of 

a watercourse (Carroll Creek) and locally significant wetland (Creek Valley Wetland) a permit will be required from 

the GRCA under the Reg. 150/06.  As these features are also located within 30m of the proposed works, an 

Environmental Impact Study (EIS) is required to evaluate and demonstrate that there will be no negative impacts on 

the natural features or on their ecological functions.  

 

 

2.3 Canadian Fisheries Act, 1985 

Pursuant to Section 35 of the Fisheries Act, the Grand River Conservation Authority (GRCA) has a Level 3 

agreement with the Department of Fisheries and Oceans (DFO) which grants them the authority to conduct a 

technical review of proposed project plans on behalf of DFO to determine the potential for harmful alterations, 

disruptions or destructions of fish habitat (HADD) within their jurisdiction.  Through review of this report, the GRCA 
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shall determine whether impacts to fish and fish habitat can be appropriately mitigated, if so, issue a Letter of Advice 

with respect to their findings.  If impacts to fish and fish habitat cannot be fully mitigated, an Authorization under the 

Fisheries Act is required. In support of the Authorization, the GRCA and DFO will provide guidance and input in the 

preparation of a fish habitat compensation plan. DFO will then issue a Fisheries Act Authorization. Any conditions 

(i.e. compensation, compliance monitoring, etc.) of this Authorization must be adhered to throughout the course of 

the project. 

 

 

2.4 County of Wellington’s Official Plan 

Wellington County is an upper tier governance structure with an Official Plan overseeing local municipalities such as 

Center Wellington.  According to Schedule A1 of the Official Plan all lands located within the vicinity of the bridge 

structure are considered part of both the “Core Greenlands” and “Greenland” systems. Section 5.3 of the Official 

Plan states the following; “The Greenlands System will be maintained or enhanced. Activities which diminish or 

degrade the essential functions of the Greenlands System will be prohibited. Activities which enhance the health of 

the Greenlands System will be encouraged where reasonable”. Section 5.4.1 states “All wetlands in the County of 

Wellington are included in the Core Greenlands” and “will be protected in large measure and development that 

would seriously impair their future ecological functions will not be permitted”. 

 
Development will be permitted if according to section 5.6.1 of the Official Plan if the following are met: 

 

 there are no negative impacts on provincially significant features and functions and no significant negative 
impacts on other greenland features and functions; 

 Any natural hazards present can safely be overcome; and 

 The development conforms to policies of the applicable adjacent or underlying designation. 
 
 

2.5 Forest Conservation By-Law 5115-09  

The Forest Conservation by-law was introduced in September 2009 replacing the former Tree By-law 3961. 

According to Section 3-Exemptions, this by-law does not apply to (a) activities or matters undertaken by a 

municipality or a local board of a municipality. Therefore it is our understanding that a Forest Conservation By-law 

permit would not be required to conduct tree removal.   

 

 

2.6 Migratory Birds Convention Act, 1994 

The federal Migratory Birds Convention Act. The Act is applied through The Regulations Respecting the Protection of Migratory 

Birds that states that “[…] no person shall disturb, destroy or take a nest, egg […] of a migratory bird.” This law protects all birds 

aside from the introduced species European Starling, House Sparrow, and Rock Pigeon. Bird nests that are destroyed during the 

course of construction and other related activities is referred to as “incidental take” and is illegal except under the authority of a 

permit obtained through the CWS (Canadian Wildlife Service).   
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3. Natural Heritage Features and Functions 

3.1 Terrestrial Assessment 

3.1.1 Desktop Study 

Existing terrestrial ecology information pertaining to the study area was collected from the Ministry of Natural 

Resources (MNR), Natural Heritage Information Center (NHIC) – Biodiversity Explorer, the GRCA and the County of 

Wellington Official Plan. Findings of the background desktop investigations identified the presence of the locally 

significant Creek Bank Valley wetland complex.  The existing water crossing structure (3
rd

 Line) dissects this wetland 

complex as indicated in Figure 2. 

 

The identified wetland boundary was derived through MNR/GRCA Wetland Reconciliation project, completed in the 

fall of 2005. This boundary was reviewed and approved by both MNR and GRCA staff. The wetland was originally 

evaluated by Ecologistics Ltd. in the summer of 1988 followed by the completion of additional fieldwork in the 

summer of 1994 by staff from the MNR. The Creek Bank Valley wetland complex is a Non-Provincially significant 

(locally significant) wetland complex approximately 170.6 hectares in size located within both Waterloo and 

Wellington Counties. The wetland complex consists of five individual wetlands, composed of two wetland types (89% 

swamp and 11% marsh) and is riverine in nature.  

 

The Wellington County Official Plan has identified the study area as part of both the “Core Greenlands” and 

Greenland system on Schedule A1 of the County of Wellington’s Official Plan. 

 

3.1.2 Field Assessment 

3.1.2.1 Methods 

Terrestrial field investigations were conducted on October 12
th
, 2010. Investigations included the delineation of 

vegetation communities and the compilation of fall season flora species list. Vegetation community delineation was 

carried out with a combination of protocols that included the MNR’s Ecological Land Classification (ELC) guidelines 

(Lee et al., 1998, revised 2009), and the Ontario Ministry of Natural Resources Wetland Evaluation System for 

Southern Ontario (3
rd

 edition). Assessments were completed 30 m upstream and 30 m downstream of the bridge 

structure. Due to timing of field investigations spring and early summer species were not conducted as part of these 

investigations. Representative photographs of individual species and communities are provided in Appendix A.  

 

Incidental wildlife observations were also documented at the time of investigations. 

 

Wetland community evaluation forms, as per the MNR’s Wetland Evaluation System, are provided in Appendix B. 

Wetland communities are recognized as assemblages of plant species representing one or more “forms”. Form is 

the physical structure or shape of a plant, determined by such features as height, branching pattern and leaf shape. 

The Wetland Evaluation guidelines utilize 16 forms. These include the following:  
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 h- deciduous trees   m – mosses  

 c- coniferous trees   re – robust emergents  

 dh – dead deciduous trees   ne – narrow leaved emergents  

 dc – dead coniferous trees   be – broad leaved emergents  

 ts – tall shrubs   f – floating plants (rooted)  

 ls – low shrubs   ff – free floating plants  

 ds – dead shrubs   su submerged plants  

 gc – herbs (ground cover)   u – unvegetated  

 

3.1.2.2 Vegetation Communities 

Vegetation communities within proximity to the bridge structure upstream and downstream of the crossing consist of 
coniferous swamp, swamp thicket, and deciduous forest. Provided below are both the ELC designations as well as 
the wetland units. These communities are part of the previously mentioned, locally significant Creek Bank Valley 
Wetland. Given that a single season survey was conducted (fall) the floral species list provided should not be 
considered a comprehensive representation of the species present. Vegetation community delineations are shown in 
Figure 2 and described below: 
 

Upstream 

S1 - SWCM1-1: White Cedar Mineral Coniferous Swamp Type – This community occurs on the south west side of 

the bridge structure. The area is actively being used by resident farmers for cattle grazing (Photographs 1 & 2 in 

Appendix A1). As a result many of the wetland plant species that would typically been seen in a wetland community 

have disappeared due to grazing. The community is dominated by white cedar (Thuja occidentalis) with some 

basswood (Tilia americana) and black cherry (Prunus serotina). The latter two species observed were not located 

within the main portion of the community although concentrated along the road. Shrub species observed include red 

osier dogwood (Cornus sericea), bittersweet nightshade (Solanum dulcamara), gray dogwood (Cornus racemosa), 

rose species (Rosa sp), common buckthorn (Rhamnus cathartica), and hawthorn species (Crataegus sp). Species 

observed within the herb layer were concentrated along the eastern side of the watercourse closest to the bridge 

structure. Areas further away from the structure had a lower concentration of herbaceous species due to active 

grazing. The western side was completely grazed and ground cover was reduced to grasses. Dominant species 

observed on the eastern side included reed canary grass (Phalaris arundinacea), spotted joe-pye weed (Eupatorium 

maculatum), Canada anemone (Anemone canadensis), Virginia strawberry (Fragaria virginiana), whorled loosestrife 

(Lysimachia quadrifolia), rough avens (Geum laciniatum), meadow rue (Thalictrum pubescens), agrimony 

(Agrimonia gryposepala), jewelweed (Impatiens capensis), angelica (Angelica atropurpurea), willow herb species 

(Epilobium sp), and common burdock (Arctium minus). Watercress (Rorippa nasturtium-aquaticum) and water 

speedwell (Veronica anagallis-aquatica) were located within a small area of the watercourse approximately 25 

metres upstream from the bridge structure. The south east side of the structure contained the same dominant 

species however was less disturbed by grazing.   
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Delineation of this community as per the Southern Ontario Wetland System is as follows:   

 
S1 

h: basswood, black cherry 
c*: white cedar 
ls: red osier dogwood, bitter nightshade, gray dogwood, buckthorn 
ne: reed canary grass, 
re: spotted joe-pye weed 
gc: jewelweed, Canada anemone, meadow rue, willow herb species 

Notes : * - denotes dominant vegetation form 

     

Downstream 

S2 – SWM: Mixed Swamp – This community is located on the north east and north west sides of the crossing 

structure. The community is dominated by treed species on the west side of the watercourse while the east side has 

a small pocket dominated by shrubs before being once again dominated by trees. Dominant species observed 

include cottonwood (Populus deltoides), white cedar, basswood, silver maple (Acer saccharinum), black cherry, and 

white ash. The shrub layer, being most abundant within a small pocket nearest to the bridge, was dominated by red 

osier dogwood and red raspberry (Rubus idaeus). Other species observed include bittersweet nightshade, mock 

cucumber (Echinocystis lobata), hawthorn species, and enchanter’s nightshade (Circaea lutetiana ssp. canadensis). 

The herb layer consisted of reed canary grass, jewelweed, spotted joe pye weed, Canada anemone, rough avens, 

grass-leaved goldenrod (Euthamia graminifolia), vervain (Verbena hastata), common burdock, and dandelion 

(Taraxacum officinale).  

 
S2 

H*: basswood, silver maple, cottonwood 
c*: white cedar 
ls: red osier dogwood, red raspberry 
ne: reed canary grass, 
re: spotted joe-pye weed 
gc: jewelweed, Canada anemone, meadow rue, willow herb species, blue vervain 

 

3.1.2.3 Wildlife 

No wildlife species was observed during field investigation. 

 

3.1.3 Discussion 

The Creek Bank Valley wetland vegetation communities observed at the 24-P location are naturally occurring 

features that are experiencing considerable anthropogenic influence. This includes the use of the upstream portion 

of the watercourse for cattle grazing which has reduced the number of plant species observed, fragmentation due to 

the road cutting through the patch causing a division in the upstream and downstream communities By limiting the 

use of this area by cattle a higher diversity of plant species could be re-established and the wetland would in turn 

restore itself. All other areas are undisturbed and diverse in nature. All species observed during site investigations 

are common and widespread throughout Wellington County, however, an early season flora survey is recommended 

within the proposed area of disturbance, once established through detailed design. Although rare species are not 

expected, the inventory may identify areas warranting topsoil and/or seed bank salvage and reincorporation efforts. 
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3.2 Aquatic Assessment 

3.2.1 Desktop Study 

Existing aquatic ecology information pertaining to the site was collected from the MNR, NHIC- Biodiversity Explorer, 

DFO and the GRCA.   

 

The findings of the background search determined Carroll Creek to be a cool water fishery with potential for 

restoration to a cold water fishery (GRCA, 2010). Survey records show the presence of coldwater species such as 

Brown Trout (Salmo trutta), Brook Trout (Salvelinus fontinalis), and Mottled Sculpin (Cottus bairdi Girard).  Warm 

water species such as Largemouth Bass (Micropterus salmoides) were also reported within the study area.  

 

Historical fish collection records indicate the presence of fifteen species in Carroll Creek within the general study 

area. These species are presented in Table 1. Details on the life history of these fish are provided in Appendix C.  

 

Table 1: Historical Fish Records 

Common Name Scientific Name 

Brook Trout Salvelinus fontinalis 

Brown Trout Salmo trutta 

Bluntnose Minnow Pimephales notatus 

Brook Stickleback Culaea inconstans 

American Brook Lamprey Lampetra appendix 

Central Stoneroller Campostoma anomalum 

Rainbow Darter Etheostoma caeruleum 

Fantail Darter Etheostoma flabellare  

Blackside Darter Percina maculata 

Largemouth Bass Micropterus salmoides 

Mottled Sculpin Cottus bairdi Girard 

River Chub Nocomis micropogon 

Northern Hog Sucker Hypentelium nigricans 

Common White Sucker Catostomus commersonii 

Black Redhorse (1982 NHIC Record)* Moxostoma duquesni 

*Listed as Threatened under COSEWIC and SARO 

 

 

As indicated in Table 1, historical records obtained from NHIC identified a 1982 record of Black Redhorse 

(Moxostoma duquesni) in the study area.  The Black Redhorse is classified as threatened under COSEWIC but not 

afforded protection under the Species at Risk Act (SARA, 2007).  It is also listed provincially as threatened under 

Species at Risk in Ontario (SARO) and rare (S2 rank) by the NHIC.  Through communication with the local MNR 

Species at Risk biologist it was found that Carroll Creek has been surveyed extensively over the years, and the 

Black Redhorse has never been detected there.  The most recent survey undertaken (2006) was approximately 500 

m downstream of the 3
rd

 Line West crossing with no Black Redhorse found.  Consequently, it is unlikely that the 

Black Redhorse occurs in Carroll Creek at the 3
rd

 Line West crossing, and further sampling is not warranted for the 

above reasons (pers.comm Pickett, 2010). 
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3.2.2 Field Assessment 

3.2.2.1 Methods 

Field investigations relating to aquatic resources were conducted on October 12, 2010.  The detailed assessment 

area included 100 m downstream and 50 m upstream from the current bridge location, as well as beneath the 

structure.  Pictures obtained as part of the assessment are provided in Appendix A.  Information collected included: 

 

a) mapping of in-stream fish habitat features; 

b) flow characteristics of features, with particular emphasis on fish habitat availability; 

c) channel morphological characteristics; and 

d) riparian characteristics.   

 

3.2.2.2 Aquatic Habitat Features 

Carroll Creek is a perennial creek and flows in a south easterly direction discharging directly into the Grand River 

located approximately 8 km south east of the study area. Carroll Creek follows a natural, meandering course running 

perpendicular to the 3
rd

 Line West crossing structure (Figure 2).  The study area of Carroll Creek runs primarily 

through rural, residential and agricultural lands.  

 

In the vicinity of the 3
rd

 Line West crossing structure, Carroll Creek is described as a coolwater system (Figure 2). 

Both coolwater and coldwater species are present upstream and downstream as well as within the study area (See 

Section 4.2.1, Table 1). Due to the presence of these coldwater species Carroll Creek should be treated as a 

coldwater fishery. 

 

The average channel wet width for the creek upstream and downstream of the bridge at the time of the assessment 

was 4-6 m, with an average wetted width in the immediate area of the bridge of 10 m. The average depth upstream 

of the bridge was 0.20 m with an average depth downstream of the bridge of0.45 m (Table 2).  The streambed 

consisted mainly of cobbles, sand, gravel, silt and boulders.  Suitable spawning habitat is available within the 

upstream and downstream reaches, although not within the immediate vicinity of the existing structure. Significant in-

stream cover is provided mainly by cobbles and boulders as well as woody debris and aquatic vegetation.  Upstream 

and downstream plant species included common waterweed (Elodea canadensis), water speedwell (Veronica 

anagallis-aquatica), water milfoil Sp. (Myriophyllum sp.), pondweed Sp. (Potamogeton sp.) and watercress 

(Nasturtium officinale).  Watercress is often an indicator of groundwater discharge. Groundwater seepage 

contributes to stream base flow and acts to cool water temperatures during the summer resulting in more favourable 

conditions for cold water fish species.   

 

The upstream reach (50 m) flows through an unrestricted cow pasture with evidence of recent livestock crossings.  

Stream morphology consists of riffle/run/pool with some flat areas.  Riparian vegetation consists mainly of Eastern 

white cedar, red osier dogwood, and low herbaceous vegetation. This vegetation provides a very small amount of 

overhanging vegetative cover along the left bank and in-stream woody debris to the study reach. Overall canopy 

cover for the creek was poor and did not provide much in-stream shading. An assessment of terrestrial vegetation is 

provided in section 4.1.2 Terrestrial Vegetation. Banks were generally stable and gradually sloping as the creek lies 

within a wide floodplain.  There was evidence of livestock trampling along both banks causing some bank stability 

concerns.  There were no undercut banks in the upstream reach. The steeply sloped area at the base of the bridge 

showed signs of minor erosion. No man-made fish barriers are known to be present upstream or downstream of the 

study area. 
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The downstream reach (100 m) was characterized mainly with large deep pools with some riffle and run areas. The 

downstream reach flows through a naturalized area and riparian vegetation consisted mainly of white cedar, red-

osier dogwood, and raspberry.  Canopy cover in this reach was good and consisted of large white cedars and 

shrubs.  The first 30 m of the downstream reach was characterized mainly as one straight flat with an average depth 

of 0.50 m. The reach widens significantly in the area approximately 30 m downstream of the bridge, a wide flat and 

deep pool characterized this area. The pool depth was approximately 0.9 m.  The stream reach then narrows and 

flows through cobble dominated area creating a riffle/run area.  The stream velocity increases in this area, mainly 

due to the stepped gradient.  The water then flows into a large deep pool, approximately 15-20 m long and 10 m 

wide.  The expected maximum depth is greater than 1 m.  Fish were observed utilizing both these pools, at the time 

of the investigation and are expected to act as a refuge area for fish. 

 

The area under the bridge structure is described as one large deep pool along the right bank.  Substrates in this 

area consisted mainly of silt and sand with some cobbles.  There were several large pieces of cement in the pool 

which had fallen from the bridge.  Several fish were observed utilizing this pool.   

 

Overall, the study reach provides suitable mixed cold-cool water fish habitat and is generally of good quality.  

Complex in-stream structure is present within the downstream reach and has moderate in-stream shading.  The 

upstream reach is impacted by unrestricted cattle access therefore decreasing the amount of in-stream shading 

potential due to regular trampling.  The creek may also be impacted by agricultural and road surface run off during 

spring melt and rain events. Moreover, due to the potential presence of groundwater input into the stream within this 

reach, it provides the creek with cold, clear, flowing water favourable to coldwater species. Several deep pools 

provide overwintering habitat as well as refuge habitat for fish populations during lower flow periods.  

 

Table 2: Carroll Creek Aquatic Habitat Features within the Study Area 

Station 

No.
1 

Station 

Length 

(m) 

Mean 

Wetted 

Width 

(m) 

Mean 

Depth 

(m) 

Max. 

Pool 

Depth 

(m) 

Substrate Conditions 

(ranked, 1=most abundant) 

Channel 

Morphology  

In-stream Cover 

(%) 

Stream 

Shading 

(%) 

1 100 6.10 0.52 1.0 1. . Cobble 

2. . Sand 

3. . Gravel 

4. . Boulder 

5. . Silt 

Pool ........ 50% 

Flats ........ 20% 

Riffle ....... 20% 

Runs ....... 10% 

 

Rock ...................... 60% 

Overhanging 

Vegetation.30% 

Woody Debris ........ 15%   

 

40% 

2 6 10 1.0 1.0 1. . Silt 

2. . Sand 

3. . Gravel 

Pool ...... 100% 

 

Debris…………..30% 100% 

3 50 4.75 0.36 0.42 1. . Cobble 

2. . Sand 

3. . Silt 

4. . Gravel 

5. . Boulder 

Riffle ....... 40% 

Run ......... 25% 

Pool ........ 20% 

Flat .......... 15% 

 

Rock ...................... 70%  

Vegetation ............. 15% 

Organic Debris ........ .5% 

25% 

Notes:  
1  

Station 1 – 0 to 100 m downstream of bridge crossing 

Station 2 – below bridge 

Station 3 – 0 to 50 m upstream of bridge crossing 
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3.2.3 Discussion 

Carroll Creek is classified as a permanent, coolwater system.  The fish community is comprised of cool water and 

cold water salmonid, cyprinid and centrarchid communities.  There are no aquatic species at risk identified in the 

area.  Direct fish habitat is present and is described as good quality habitat for all life history stages.   

 

 

 

4. Assessment of Significance 

4.1 Sensitive Species & Species at Risk 

No terrestrial or aquatic species at risk were identified through the desktop study nor observed during field 

investigations. A historical (1982) NHIC record of the fish species Black Redhorse was identified but confirmed by 

the MNR species at risk biologist to not be currently located in Carroll Creek.   

 

Sensitive coldwater species are present within the study area reach of Carroll Creek, these include Brown and Brook 

Trout. Mottled Scuplin are also present and are generally considered a species limited to coldwater habitats. 

 

4.2 Significant Features 

No significant habitat of endangered and threatened species, provincially significant wetlands, significant woodlands, 

significant valleylands, significant wildlife habitat or significant areas of natural and scientific interest (ANSI’s) are 

present within the study area.  

 

Direct fish habitat is present within Carroll Creek. Carroll Creek is classified as a coolwater fishery with resident 

Brook and Brown Trout populations. Sensitivity of the fish and fish habitant present is discussed further in section 

4.3 Sensitivity of Fish Habitat. 

 

The naturalized area surrounding the bridge is recognized as Core Greenlands within Schedule A1 of the County of 

Wellington’s Official Plan. 

 

The locally significant Creek Bank Valley Wetland is present upstream and downstream of the water crossing at 

Carroll Creek. 

 

 

4.3 Sensitivity of Fish and Fish Habitat  

In order to assess the significance of fish habitat in Carroll Creek, Section 6: Analysis of Fish and Fish Habitat 

Sensitivity from the Ministry of Transportation Environmental Guide for Fish and Fish Habitat (MTO, 2009) Manual.  

This guide is used as a tool to determine the sensitivity of both fish and fish habitat found in the study area.  The 

assessment encompasses four primary attributes to determine the sensitivity level of both fish species present and 

fish habitat which include: 

 Fish Species Sensitivity; 

 Species Dependence on Habitat; 

 Rarity; and 

 Habitat Resiliency 

The analysis defines fish habitat within five categories:  
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1) rare sensitivity (presence of rare species- listed SAR); 

2) highly sensitive (i.e. trout habitat); 

3) moderately sensitive (i.e. sport fish habitat –bass); 

4) low sensitivity (i.e. baitfish habitat); and  

5) no sensitivity (not fish habitat) 

 

Based on the existing conditions and historical fish records Carroll Creek is classified as highly sensitivity. Rationale 

for determination is provided below in Table 3. 

 

Table 3: Attributes for Determining the Sensitivity of Fish and Fish Habitat 

Attribute Ranking Qualifier Rationale 

Species Sensitivity High Species resiliency to change and perturbation Species present are highly sensitive to perturbations 

(Brown Trout, Brook Trout) 

Species Dependence on 

Habitat 

High Function of habitat for fish community (i.e. 

migration, refuge, spawning, rearing, over 

wintering) 

Potential spawning habitat, large deep pools provide 

excellent fish refuge habitat (overwintering habitat), 

coldwater Trout habitat 

Rarity Low Rarity of species and habitat features & 

presence of SARA listed species 

Fish species are and fish habitat are commonly occurring 

and abundant  

Habitat Resiliency High Thermal regime, Physical Characteristics, Flow 

Regime 

Carroll Creek is a permanent coolwater system with 

coldwater restoration potential 

 

 

 

5. Description of Proposed Works 

Structure design, layout and construction specifications are not known at this time. 

 

 

 

6. Assessment of Potential Impacts 

The following is a preliminary assessment of potential impacts from the proposed undertaking. The full extent of 

impacts on the terrestrial and aquatic resources of the study area cannot be determined until the design 

specifications have been finalized. 

 

 

6.1 Terrestrial  

Terrestrial impacts will be mainly related to clearing and grubbing activities associated with the widening of the 

bridge and construction staging areas. No significant plant or animal species were found within 30 metres of the 

bridge structure. Potential construction-related impacts that are of particular relevance to the proposed bridge 

expansion are:  

 

 Construction-related surface water runoff contributing to erosion of soils, siltation, etc. and subsequent 
deposition within the wetland communities; 

 Loss of individual trees within the expansion area; 
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 Compaction of soils within tree rooting zones along the plantations edge;  

 Potential for spill from construction equipment into the wetland communities;   

 Scarring and decreased health of adjacent trees damaged by machinery or affected by construction related 
dust and sedimentation;  

 Disturbance to wetland community vegetation and native seed banks ; 

 Potential disturbance to nesting habitat of breeding birds;  

 Construction-phase disturbance to wildlife caused by increased noise, lighting, and construction traffic;  

 Introduction of aggressive non-native plant species into the adjacent wetland communities, reducing the 
natural integrity of the area. 

 

While many of the potential impacts are avoidable, if they are not managed through proper installation and by 

monitoring of mitigation measures, they may lead to damage to ecological features and consequently functions.  

 

 

6.2 Aquatic  

For the purpose of this impact assessment, risks to aquatic habitat and fish have been divided into: 

 

 1) potential impacts related to the design or layout of the new water crossing structure and; 

 2) potential impacts related to construction activities occurring in or near a watercourse.  

 

Corresponding mitigation & compensation measures are discussed in Section 8.1 - Mitigation. 

6.2.1 Design Impacts 

As design specifications of the structure and layout have not been identified at this time, detailed discussion on 

design impacts cannot be completed Included below are potential impacts that are generally associated with the 

replacement of a water crossing  structure: 

 

 loss of natural substrates; 

 loss of in stream habitat (structure/cover); 

 loss of riparian habitat (reduced bank stability, change to in-stream shading, etc.); 

 change in stream hydrology, and;  

 the temporary displacement of fish communities 

 

6.2.2 Construction Activity Impacts 

Impacts associated with construction in and around aquatic habitat The potential for impacts to aquatic 

environments is generally associated with the length of the construction window (i.e., days, weeks, months) 

however; un-mitigated impacts have the potential to cause lasting effects beyond the construction window, or 

permanent impacts. Potential impacts to fish and fish habitat from construction activities are associated with the 

following:   

 

 Water Quality:  A release of a deleterious substance (i.e. sediment, oil & grease, etc.) impacting water 

quality. Changes in water quality may impose significant behavioural and physiological stress on fish 
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species, resulting in impaired spawning, feeding or routine activities.  Under prolonged conditions where 

water quality remains at levels unacceptable for aquatic life, death of aquatic organisms may result.  

 

 Fish Habitat Disruption: Temporary disruption of substrates/habitat is likely to occur at locations 

where in-water work is required (i.e. bridge abutment removal). Disruption of fish habitat has 

potential to impair spawning, feeding or routine activities of the resident fish community. There is 

also potential for fish to display avoidance behaviour of the actively disturbed area, this can result in 

the temporary displacement of fish. Fish passage within the channel may also become temporarily 

(i.e. days) restricted as a result of construction activities, disrupting migration patterns. 

 

 Dewatering: Additional potential impacts associated with surface water dewatering are discussed in Section 

7.2.2.1 - Dewatering. 

 

6.2.2.1 Surface Water Dewatering  

 

Short term, isolated dewatering to remove surface water from excavation areas may be necessary during the 

construction phase.  If surface water dewatering is not managed properly, there is potential for impacts to occur 

to the associated watercourse. Potential impacts to fish habitat are associated with the following:   

 

 Water Quality – sediment laden surface water released or discharged into the adjacent watercourse or 
drainage features has potential to cause immediate impacts on the fish community of the receiving 
watercourse. Changes in water quality may impose significant behavioural and physiological stress on 
fish species, resulting in impaired spawning, feeding or routine activities.  Under prolonged conditions 
where water quality remains at levels unacceptable for aquatic life, death of aquatic organisms may 
result. 

 

 Stream Erosion & Sedimentation - Increased flows to watercourses from temporary surface water 
discharges have potential to cause streambed and/or bank erosion and downstream sedimentation if not 
managed properly. 

 Isolated Stream Flow Loss – Potential impacts resulting from dewatering portions of a watercourse 
include the temporary restriction of fish passage and habitat loss.  
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7. Environmental Management Plan  

7.1 Mitigation 

Mitigation techniques must be implemented to offset possible effects of the construction activities.  As design and 

construction details are not known at this time, only generic mitigation has been provided. 

 

7.1.1 Terrestrial 

In order to reduce and / or eliminate potential impacts to terrestrial habitat, several avoidance measures, design 

modifications and mitigation techniques are recommended. The following is a summary of generic environmental 

protection measures to be implemented:  

 

7.1.1.1 Erosion and Sediment Control 

Mitigation measures must be used for erosion and sediment control to prohibit sediment from entering the water and 

adjacent vegetation communities. The primary principles associated with sedimentation and erosion protection 

measures are to: (1) minimize the duration of soil exposure, (2) retain existing vegetation, where feasible, (3) 

encourage re-vegetation, (4) divert runoff away from exposed soils, (5) keep runoff velocities low, and (6) trap 

sediment as close to the source as possible.  

 

To address these principles, the following mitigation measures are proposed:  

 According to Ontario Provincial Standard Specifications, silt fencing (OPSD 219.110) is required along all 
construction areas.  
 

 All surfaces susceptible to erosion should be re-vegetated through the placement of native seeding, upon 
completion of construction activities. Dogwood (Cornus sp.), alder (Alnus sp.) and willow (Salix sp.) are 
suggested along the areas of the watercourse.  

These measures should be incorporated into the initial detailed design drawings and contract specifications.  

 

7.1.1.2 Tree Removal 

Clearly delineate tree removal limits with high visibility fencing or marking. Install tree protection fencing and 

establish buffer setbacks in consultation with a GRCA or qualified biologist prior to any tree removal or start-up of 

construction. A tree removal or Protection Plan will be required as part of the application, trees identified for 

protection should be hoarded as directed by By-law or qualified professionals. 

 

7.1.1.3 Wetland Vegetation Clearing  

A permit may be necessary to complete any vegetation clearing within the wetland communities. This shall be 

discussed in consultation with GRCA to determine if permits are necessary once it is established how much 

vegetation is designated for removal.     

 

7.1.1.4 Breeding Birds 

Vegetation clearing should be completed within an allotted time period as to not interfere with breeding bird activity 

and shall adhere to the Migratory Birds Convention Act.  Breeding generally occurs in southern Ontario between 
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May 1 and July 31 but may differ at the site level. Clearing outside of this timing window is acceptable. For 

vegetation clearing in small areas between May 1 and July 31 a qualified ecologist must survey the area for breeding 

bird activity and advise whether vegetation clearing may proceed at that time. 

 

7.1.1.5 Exposed Soils  

Limit the duration of exposed soils and re-establish native vegetation as soon as possible in order to prevent 

invasive species from entering the areas. 

 

7.1.1.6 Construction Timing 

Construction activities should be limited to a period after 7am and before 7pm daily. Also, construction during early 

spring bird breeding should be avoided. Reasons to avoid the bird nesting period are due to the need to not interfere 

with territory selection, mate selection, nest construction, egg-laying, and nestling to fledgling periods.  

 

Depending on the timing of construction, netting to prevent nest establishment may be required for areas under the 

existing bridge structure.  

 

7.1.1.7 Controlled Construction Vehicle Access  

Construction vehicle access should be limited to outside the wetland communities to prevent soil compaction and/or 

the initiation of soil erosion events.  

 

7.1.1.8 Compensation 

A compensation plan should be implemented in consultation with GRCA to replace any removed vegetation within 

the area.  The compensation plan should consider salvage and reincorporation of topsoil and native seed banks. 

 

7.1.1.9 Staging Areas 

Staging areas should not be located within the vicinity of the wetland communities or watercourse as to avoid 

contamination through a chemical spill and the compaction of the soil. 

 

7.1.2 Aquatic 

Mitigation measures recommended to minimize risk associated with potential impacts to the aquatic environment 

during construction include the implementation of standard best management practices (BMP’s) as described in the 

following subsections (7.1.2.1.through to 7.1.2.6.). Site-specific mitigation measures will be identified once the final 

structure designs have been provided. 

 

Although appropriate mitigation measures will be employed, there is always potential that construction activity may 

result in loss of fish habitat. If this occurs, adequate compensation will be required.  

 

7.1.2.1 Timing of Works 

All in-stream construction activities must adhere to watercourse specific timing windows set by the MNR as to avoid 

critical spawning/migration periods. In general, construction activities near water or in-water should take place within 

the low flow period in the late summer months as to avoid or minimize impacts. In the case of rain events (20 mm in 

24 hours) and snow melts, construction should be prepared to temporarily stop until soils stabilize as to not 
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exacerbate erosion and the potential for sediment releases into nearby watercourses. A Flood Response Plan 

should also be developed to deal with on-site flooding as to mitigate any possible effects to the aquatic environment.  

 

7.1.2.2 Erosion & Sediment Control 

To minimize the potential for construction related sediment release into nearby watercourses a comprehensive 

erosion and sediment control (ESC) plan will be developed.  The ESC plan will minimize sediment and erosion 

impacts to stream through the incorporation of specific elements as per the Erosion and Sediment Control Guideline 

for Urban Construction, December 2006 (ESC Guideline), prepared by the Greater Golden Horseshoe Area 

Conservation Authorities (GGHACA).  This also includes the development and implementation of a site specific ESC 

Plan prior to the commencement of construction.  

 

The goal of the ESC plan is to preserve and protect the aquatic resources and other natural features of identified 

environmentally-sensitive sites affected by the construction.  On all sites, multiple layers of protection are to be 

employed prior to the commencement of construction along with a regulated process for monitoring and 

maintenance to ensure that the measures are functioning within approved limits. ESC condition reports will be 

prepared as part of the monitoring and maintenance plan. Where ESC measures are found to be in an unacceptable 

condition they are to be repaired or replaced immediately. 

 

7.1.2.3 Construction Equipment 

To minimize impacts from construction equipment, machinery should be operated in a manner that minimizes 

disturbance to the banks and bed of the watercourse. Equipment should stay outside of the watercourse and bank 

area as much as possible. Any waste materials removed from the construction site should be stabilized to prevent 

them from entering the nearby watercourse. This could include covering stockpiles with biodegradable mats or tarps 

as well as hanging netting or tarps underneath the crossing structure (if applicable). 

 

Machinery should arrive on site in clean condition and is to be checked and maintained free of fluid leaks. Machinery 

must be refuelled, washed and serviced away from all watercourses and drainage features to prevent any 

deleterious substances from entering a watercourse. Fuel and other construction related materials should be stored 

securely away from any drainage features. 

 

A Spill Response Plan (SRP) must be developed prior to commencement of construction. This SRP should provide a 

detailed response system to deal with events such as the release of petroleum, oils and lubricants or other 

hazardous liquids and chemicals. A spill kit must also be kept on site at all times and on-site workers must be trained 

in the use of this kit and be fully aware of the SRP. 

 

A spill is defined in the Ontario EPA as a discharge “into the natural environment, from or out of a structure, vehicle 

or other container, that is abnormal in quality or quantity in light of all the circumstances of the discharge”.   Such 

spills will be identified as major spills, which must be reported to the MOE immediately.   

 

7.1.2.4 Fish Passage  

If construction requires that an instream work area be isolated from the primary channel, an adequate portion of 

channel with sufficient width and depth to allow for fish passage must be retained. In the event that an area must be 

blocked from bank to bank, a temporary by-pass channel must be constructed to allow fish passage around the 

construction area.   
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7.1.2.5 Bank Stabilization  

Stream banks should be stabilized prior to construction or as quickly into the construction schedule as possible to 

prevent collapse.  Stabilization may include the use of rock reinforcement/armouring and riparian planting. Where 

rock will be utilized, large, clean, angular rocks should be used.  The natural stream bank slope should also be 

maintained. Shoreline planting after construction should be implemented to stabilize the riverbanks and encourage 

rapid re-vegetation of disturbed soils. Seeding should be completed as soon as weather permits, following 

reconstruction of the slope. Seeds should also be protected with a layer of erosion control matting to assist in 

stabilizing the slope and propagating seed.  Additional restoration of banks may require application of topsoil, native 

seed mix and native shrubs such as willows (Salix sp.) and dogwoods (Cornus sp.).   

 

7.1.2.6 Dewatering 

Limited surface dewatering is anticipated for construction in the area surrounding the existing structures.  Since 

these areas will be isolated (i.e. coffer dams) surface dewatering is not expected to interfere with creek levels or 

baseflows.  Applicable mitigation measures for surface dewatering are provided for the following impacts: 

 

 Water quality;  

 Stream erosion and sedimentation; and,  

 Stream flow loss 

 

Water Quality 

To mitigate for potential effects associated with the discharge, in-situ turbidity measurements must be obtained prior 

to discharge to ensure the quality is suitable for discharge and will not result in an impact to the receiving 

watercourse. If the surface water is not suitable for discharge, adequate settling or filtration must be carried out. At 

minimum, water is to be passed through a sediment filtration (i.e. filter bags) prior to discharge into a watercourse.  

 

Erosion and Sedimentation 

Erosion thresholds should be determined by a fluvial geomorphologist prior to discharging to any watercourse. This 

will ensure the proposed discharge rate is ecologically appropriate as to not cause erosion or damage to fish habitat 

to the receiving watercourse. Depending on rates and erosion thresholds, discharge may be required to be split to 

more that one location in the watercourse. Flow dissipaters (i.e. sand bags, hay bales, etc) should also be installed 

at the location of discharge(s) to mitigate potential for erosion. 

 

Isolated Stream Flow Loss 

Prior to dewatering, all fish should be removed from the area to be dewatered. Fish should be released downstream 
of the work area and nets installed to prevent their reintroduction into the work area. Dewatering pump intakes 
should be screened (Freshwater Intake End-of-Pipe Fish Screen Guidelines, DFO) in a manner that prevents fish 
from becoming impinged and injured. Fish passage must be maintained at all times, see Section 3.2.4 - Fish 
Passage.  Silt and debris accumulated around the temporary cofferdams should be removed prior to the removal of 
all isolation materials to prevent entry of sediments to the watercourse. 
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8. Summary   

Wetland communities adjacent to the bridge are recognized as part of the Creek Bank Valley locally significant 

wetland.  If the associated wetland communities are to be disturbed or trees are to be removed, GRCA biologists will 

need to be consulted to discuss required permitting.  Although no significant plant or animal species were observed 

within 30 m of the bridge structure, detail design should include early season surveys for flora and breeding birds to 

inform the environmental management plan.   

 

As Carroll Creek is highly sensitive coldwater Trout habitat, all in-stream construction activities must occur within the 

low flow period in late summer and within the cold-water timing windows set by MNR.  Structure design and 

construction specifications should give consideration to minimize risk to fish habitat.  During construction activities, 

the potential for impacts on the aquatic environment should be minimized through the application of mitigation 

measures including the use of standard best management practices (BMP’s). Moreover, appropriate mitigation, 

enhancements and/or compensation to protect against a net loss of fish habitat are required.  Such measures should 

strive to minimize risk to fish and fish habitat and ideally offer a net improvement to the aquatic environment 

compared with the existing condition. 

 

In summary, bridge design should give consideration to value of the presence of a sensitive coldwater fishery and 

locally significant wetland habitat within the immediate area of the bridge. Specific impacts, mitigative measures and 

compensation will be determined upon review of the finalized design and construction specifications. 
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Appendix A1 – Terrestrial Photolog 

  

Photograph 1   

View of upstream side of the watercourse with evidence 

of grazing 

Photograph 2  

View 2 of the upstream portion of the watercourse  

  

Photograph 3   

View of the upstream of vegetation cover  

Photograph 4  

View of downstream portion of the watercourse  

  

Photograph 5   

View of small thicket patch downstream on the east side 

the bridge structure 

Photograph 6  

View of the west side of the wetland 
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Appendix A2 – Aquatic Photolog 

  

Photograph 1   

Upstream Reach – facing upstream from bridge 

Photograph 2  

Upstream Reach – facing upstream view of substrates 

 

 

  

Photograph 3   

Upstream Reach – facing upstream approximately 15 m 

upstream of bridge 

Photograph 4  

Upstream Reach – facing upstream approximately45 m 

upstream of bridge  
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Photograph 5   

Upstream Reach - watercress 

Photograph 6  

Upstream Reach – aquatic vegetation 

 

 

  

Photograph 7   

Upstream Reach – livestock trampling along right bank 

Photograph 8  

Bridge structure – upstream side 
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Photograph 9   

Bridge structure – upstream side left bank 

Photograph 10  

Bridge structure – upstream side right bank 

 

 

  

Photograph 11   

Bridge structure – upstream side view of pool under 

bridge 

Photograph 12  

Bridge structure – view of bridge from 3
rd

 Line West 
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Photograph 13   

Bridge structure – downstream side 

Photograph 14  

Bridge structure – downstream side view of pool and 

debris along right bank 

 

 

  

Photograph 15   

Downstream Reach – facing downstream from bridge 

Photograph 16  

Downstream Reach – facing downstream at 25 m from 

bridge 

 

 



AECOM Triton Engineering Services Limited  Environmental Impact Assessment  
3

rd
 Line West Structure 24-P, Carroll Creek, 

Township of Centre Wellington 

 

Appendix A2_Aquatic Photo Log 5  

  

Photograph 17   

Downstream Reach – facing downstream 30 m from 

bridge 

Photograph 18  

Downstream Reach – facing downstream view of riffle/ 

run area 

 

 

  

Photograph 19   

Downstream Reach – facing downstream 60 m from 

bridge 

Photograph 20  

Downstream Reach –facing downstream view of large 

pool 
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Photograph 21   

Downstream Reach – facing upstream at end of large 

pool 

Photograph 22  

Downstream Reach – facing downstream  

 

 

 

 

Photograph 23   

Downstream Reach – water cress 
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SOURCE OLDHAM ET AL OLDHAM ET AL OLDHAM ET AL NEWMASTER NEWMASTER

RILEY        

1989

Anemone canadensis Canada Anemone 3 -3 S5 G5

Acer negundo Manitoba Maple 0 -2 S5 G5

Acer saccharinum Silver Maple 5 -3 S5 G5

Achillea millefolium var. millefolium Common Yarrow 3 -1 SE? G5T?

Agrimonia gryposepala Tall Hairy Agrimony 2 2 S5 G5

Angelica atropurpurea Dark-purple Alexanders 6 -5 S5 G5

Arctium minus Common Burdock 5 -2 SE5 G?T?

Asclepias syriaca Common Milkweed 0 5 S5 G5

Aster puniceus var. puniceus Purple-stemmed Aster S5 G5T?

Bromus inermis ssp. inermis Awnless Brome 5 -3 SE5 G4G5T?

Cichorium intybus Chicory 5 -1 SE5 G?

Circaea lutetiana ssp. canadensis Enchanter's Nightshade 3 3 S5 G5T5

Cirsium arvense Canada Thistle 3 -1 SE5 G?

Cirsium vulgare Bull Thistle 4 -1 SE5 G5

Cornus sericea Red-osier Dogwood 2 -3 S5 G5

Cornus racemosa Red Panicled Dogwood 2 -2 S5 G5?

Crataegus species Hawthorn species

Dactylis glomerata Orchard Grass 3 -1 SE5 G? X

Daucus carota Wild Carrot 5 -2 SE5 G?

Dipsacus fullonum ssp. sylvestris Wild Teasel 5 -1 SE5 G?T?

Echinocystis lobata Prickly Cucumber 3 -2 S5 G5

Echium plantagineum Purple Viper's Bugloss SE1 G?

Epilobium species Willow-herb species

Eupatorium maculatum Spotted Joe-pye-weed 3 -5 S5 G5T5

Euthamia graminifolia Flat-topped Bushy Goldenrod 2 -2 S5 G5

Fragaria virginiana Virginia Strawberry 2 1 SU G5T?

Fraxinus americana White Ash 4 3 S5 G5

Geum laciniatum Rough Avens -3 S4 G5

Impatiens capensis Spotted Touch-me-not 4 -3 S5 G5

Lysimachia quadrifolia Whorled Loosestrife 8 5 S4 G5

Lythrum salicaria Purple Loosestrife -5 -3 SE5 G5

Mentha arvensis American Wild Mint 3 -3 S5

Parthenocissus quinquefolia Five-leaved Virginia-creeper 6 1 S4? G5 X

Phalaris arundinacea Reed Canary Grass 0 -4 S5 G5 X

Phragmites australis Common Reed 0 -4 S5 G5

Polygonum persicaria Lady's-thumb -3 -1 SE5 G? X

Populus deltoides Eastern Cottonwood 4 -1 SU G5T? X

Prunus serotina Black Cherry 3 3 S5 G5

Rhamnus cathartica Common Buckthorn 3 -3 SE5 G?

Rorippa nasturtium-aquaticum watercress -5 -1 SE? G?

Robinia pseudo-acacia Black Locust 4 -3 SE5 G5

Rubus idaeus ssp. idaeus Red Raspberry SE1 G5T5

Salix fragilis x alba Crack Willow -1 -3 SE5 G? X

Schoenoplectus tabernaemontani American Great Bulrush/softstem bulrush 5 -5 S5 G? X

Solanum dulcamara Bitter Nightshade 0 -2 SE5 G?

Solidago nemoralis ssp. nemoralis Gray Goldenrod 2 5 S5 G5T?

Solidago canadensis Canada Goldenrod 1 3 S5 G5

Solidago canadensis var scabra Tall Goldenrod 1 3 S5

Symphyotrichum novae-angliae New England Aster 2 -3 S5 G5 X

Thalictrum pubescens Tall Meadow-rue 5 -2 S5 G5 X

Taraxacum officinale Common Dandelion 3 -2 SE5 G5

Thuja occidentalis Eastern White Cedar 4 -3 S5 G5 X

Tilia americana American Basswood 4 3 S5 G5

Typha latifolia Broad-leaved Cattail 3 -5 S5 G5 X

Ulmus americana White Elm 3 -2 S5 G5? X

Urtica dioica ssp. gracilis American Stinging Nettle 2 -1 S5 G5T? X

Veronica anagallis-aquatica Water Speedwell -5 -1 SE5 G5

Verbena hastata Blue Vervain 4 -4 S5 G5

FLORISTIC SUMMARY & ASSESSMENT

Species Diversity

Total Species: 52

Native Species: 34 65.38%

Exotic Species 18 34.62%

Total Taxa in Region (List Region, Source) 10000

% Regional Taxa Recorded 0.52%

Regionally Significant Species enter manually

S1-S3 Species enter manually

S4 Species 0

S5 Species 31

Co-efficient of Conservatism and Floral Quality Index

Co-efficient of Conservatism (CC) (average) 2.97

CC 0 to 3 lowest sensitivity 22 64.71%

CC 4 to 6 moderate sensitivity 11 32.35%

CC 7 to 8 high sensitivity 1 2.94%

CC 9 to 10 highest sensitivity 0 0.00%

Floral Quality Index (FQI) 17.32

Presence of Weedy & Invasive Species

mean weediness -1.78

weediness = -1 low potential invasiveness 9 50.00%

weediness = -2 moderate potential invasiveness 4 22.22%

weediness = -3 high potential invasiveness 5 27.78%

Presence of Wetland Species

average wetness value -0.08

upland 8 15.38%

facultative upland 14 26.92%

facultative 6 11.54%

facultative wetland 18 34.62%

obligate wetland 7 13.46%
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Appendix C. Life History Table

COMMON NAME SCIENTIFIC NAME GRANK NRANK SRANK COSEWIC ORIGIN (Ontario) ABUNDANCE TOLERANCE
GENERAL 

HABITAT

THERMAL 

REGIME

TROPHIC 

CLASS

SPAWNING 

SEASON
HABITAT NOTES

Bluntnose Minnow Pimephales notatus G5 N5 S5 - native common intermediate
lacustrine, 

riverine
warmwater detritivore summer

sand and gravel bottomed shallows of clear lakes, creeks, rivers and 

ponds; preferred water temperature 26.3°C

fractional spawner; tolerant of siltation and organic enrichment; 

moderately tolerant of turbidity

Brook Stickleback Culaea inconstans G5 N5 S5 - native common intermediate
lacustrine, 

riverine
coolwater

planktivore/i

nvertivore

spring 

summer

small, boggy headwater streams, shallow lake margins, ponds, and 

clear pools and backwaters of creeks and small rivers; usually 

associated with aquatic vegetation; occasionally brackish water; 

preferred water temperature 21.3°C

tolerant of low dissolved oxygen, acidity and alkalinity; intolerant of 

turbidity; often only species occurring in marginal habitats 

 

 

 


Brown Trout Salmo trutta G5 NNA SNA - introduced common intolerant
lacustrine, 

riverine
coldwater

invertivore/c

arnivore
fall

cool creeks and rivers with moderate flow, gravelly substrates and 

riffle-pool habitat, and lake shallows; preferred water temperature 

range 15-18°C

native to Europe and western Asia; anadromous life-strategy for 

Great Lakes stocks, although entirely freshwater; lake and stream 

residents occur; hybrids with Brook Trout called "tiger trout"

Brook Trout Salvelinus fontinalis G5 N5 S5 - native/introduced common intolerant
lacustrine, 

riverine
coldwater

invertivore/c

arnivore
fall

cold, clear, well-oxygenated streams, rivers, ponds and lakes with 

maximum water temperature less than 22°C; preferred water 

temperature range 13-17°C

amphidromous populations occur in Hudson Bay; Great Lakes 

populations that forage in the lakes and spawn in tributaries are 

known as "coasters"; hybrids with Brown Trout called "tiger trout", 

while hybrids with Lake Trout called "Splake"

Mottled Sculpin Cottus bairdii G5 N5 S5 - native common intermediate
lacustrine, 

riverine
coldwater invertivore spring

cobble and gravel riffles of cool creeks, small rivers and rocky shores 

of lakes (<16 m deep); preferred water temperature range 13-18°C

hybrids with Slimy Sculpin are reported from Lake Ontario; 

competition from introduced Round Gobies have led to declines in 

Great Lakes populations

White Sucker Catostomus commersonii G5 N5 S5 - native common tolerant
lacustrine, 

riverine
coolwater generalist spring

pools and riffles of creeks and rivers, warm shallow lakes and 

embayments of larger lakes usually at depths of 6-9 m; preferred 

water temperature range 22-26°C

very tolerant of polluted waters; hybrids with longnose sucker are 

reported

Largemouth Bass Micropterus salmoides G5 N5 S5 - native/introduced common tolerant
lacustrine, 

riverine
warmwater

invertivore/c

arnivore
spring

clear, warm, shallow lakes, bays, ponds, marshes and backwaters and 

pools of creeks and small to large rivers, often with soft mud or sand 

substrate and dense aquatic vegetation; usually at depths <6 m; 

preferred water temperature range 26-30°C

lies in a semidormant state during winter; tolerant of high water 

temperature (36.5°C) and wide range of pH (5-10); intolerant of low 

dissolved oxygen; moderately tolerant of turbidity

American Brook 

Lamprey
Lampetra appendix G4 N4 S3 - native common intolerant riverine coldwater herbivore spring

adults in gravel/sand riffles and runs of creeks and small- to medium-

sized rivers with strong flow and clear waters; ammocoetes in sandy or 

silty pools; preferred water temperature range 9-12°C

adults nonparasitic and die after spawning; sensitive to pollution and 

turbidity

Central Stoneroller Campostoma anomalum G5 N1N2 S4 - native/introduced
limited 

distribution
intermediate riverine coolwater herbivore spring

pool/riffle/run habitats of small to medium-sized streams; rare in lakes 

and large rivers; preferred water temperature range 19-27°C

expanding its range in Ontario through bait-bucket transfer and 

natural dispersal; tolerant of low dissolved oxygen and fluctuating 

turbidity

Rainbow Darter Etheostoma caeruleum G5 N3 S4 - native uncommon intolerant riverine coolwater invertivore spring

fast-flowing gravel and cobble riffles of clear creeks and small to 

medium rivers; preferred water temperature 19.8°C

sensitive to pollution and siltation; tolerant of nutrient enrichment; 

commonly associated with Fantail Darter and Johnny Darter

Fantail Darter Etheostoma flabellare G5 N4N5 S4 - native common intolerant riverine coolwater invertivore spring

shallow, rocky riffles of creeks and small to medium rivers with deep 

pools and slow to moderate currents; preferred water temperature 

22.4°C

fractional spawner; intolerant of intermittent flow; less sensitive to 

siltation than other darters

Blackside Darter Percina maculata G5 N3N4 S4 - native/introduced uncommon intermediate riverine coolwater invertivore spring

quiet reaches and pools of creeks and small to medium rivers with 

moderate current and cobble, gravel or sand substrates

species is less benthic than other darters, and uses mid-depths; 

intolerant of some organic pollutants; tolerant of turbidity; common 

associate of Smallmouth Bass and Rock Bass

River Chub Nocomis micropogon G5 N4 S4 - native/introduced common intermediate riverine coolwater generalist spring

swift currents and pools in medium sized creeks and rivers of high to 

moderate gradients with clean clear water and gravel to boulder 

substrates; preferred water temperature 21.7°C

bait-bucket introductions have expanded range in Ontario; hybrids 

with Longnose Dace reported

Northern Hog Sucker Hypentelium nigricans G5 N3 S4 - native common intermediate riverine warmwater generalist spring

riffles, runs and pools of clear creeks and small rivers with gravel, 

cobble substrates; rare in lakes; preferred water temperature 26.6°C

intolerant of turbidity, siltation and industrial pollution; commonly 

associated with Smallmouth Bass

Black Redhorse Moxostoma duquesnei G5 N2 S2 Threatened native/introduced rare intolerant riverine warmwater invertivore spring

pools and runs of creeks and small to medium rivers with sand, gravel 

and rocky substrates where siltation is minimal

intolerant of turbidity, siltation and pollution; often associated with 

Golden Redhorse and Shorthead Redhorsse

Table created using data from The Ontario Freshwater Fish Life History Database (http://www.fishdb.ca/home.htm) accessed September 3, 2008

G4:  Apparently Secure; uncommon but not rare; some cause for long-term concern due to declines or other factors.

G5 : Secure; common, widespread, and abundant.

COSEWIC Status:  Species designation assigned by the Committee on the Status of Endangered Wildlife in Canada.

Threatened (T):  A wildlife species likely to become endangered if limiting factors are not reversed.

GRank (Global Rank):  Global conservation status ranks are assigned by NatureServe scientists with input from relevant natural heritage member programs and experts on particular taxonomic groups. These ranks reflect an assessment of the condition 

of the species across its entire range.

NRank (National Rank):  National conservation status ranks in Canada are assigned similar to global ranks. The condition of a species can vary from one country to another, and national conservation status ranks document its condition in a particular country.

SRank (Subnational Rank):  Subnational conservation status ranks are assigned for Ontario by the Natural Heritage Information Centre (NHIC) to set protection priorities for rare species.

SNA:  Not Applicable; a conservation status rank is not applicable because the species is not a suitable target for conservation activities (i.e., exotic or hybrid).

S2: Imperiled; imperiled in the province because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation.

S3: Vulnerable; vulnerable in the province due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors making it vulnerable to extirpation.

S4:  Apparently Secure; uncommon but not rare; some cause for long-term concern due to declines or other factors.

S5 : Secure; common, widespread and abundant in the province.

NNA : Not Applicable; a conservation status rank is not applicable because the species is not a suitable target for conservation activities (i.e., exotic or hybrid).

N#N# : Range Rank; a numeric rank is used to indicate the range of uncertainty about the status of the species.

?:  Inexact or Uncertain; denotes inexact or uncertain numeric rank.

N1:  Critically Imperiled; critically imperiled in the nation because of extreme rarity (often 5 or fewer occurrences) or because of some factor(s) such as very steep declines making it especially vulnerable to extirpation.

N2: Imperiled; imperiled in the nation because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation.

N3: Vulnerable; vulnerable in the nation due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors making it vulnerable to extirpation.

N4:  Apparently Secure; uncommon but not rare; some cause for long-term concern due to declines or other factors.

N5 : Secure; common, widespread and abundant in the nation.
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Executive Summary 

Centre Wellington Township, Wellington County, retained Triton Engineering to conduct a Schedule B Class EA 

on Bridge 24-P that the township is considering for repair, renovation or replacement.  Triton engaged Golder 

Associates to perform a heritage impact assessment on the structure.  The Carroll Creek Bridge (24-P) is a 

simple “T beam” structure sitting approximately 10 km northwest of the village of Elora.   

The objective of this heritage impact assessment was to compile all available information about the known and 

potential cultural heritage value of the Carroll Creek Bridge and provide specific direction for the protection, 

management, and/or mitigation of those attributes of the bridge that were deemed to have value, consistent with 

the Ministry of Tourism and Culture guidelines. 

While little historical information on this bridge was recovered during archival visits, the structure was likely built 

in the 1930s and despite its age, is not a unique structure either in design or construction.  Because of its age 

and the finite useful life of concrete, the bridge is in a considerable state of deterioration.  Repair or restoration is 

likely not feasible and, because of a low heritage rating of 12 on the Ontario Heritage Bridge Criteria, is not 

recommended.   The best alternative conservation action would be replacement. 

 

 

 



 

HERITAGE IMPACT ASSESSMENT 
CARROLL CREEK BRIDGE - STRUCTURE 24-P 

 

December 2010 
Report No. 10-1136-0054-R01 iii  

 

Table of Contents 

1.0 STUDY PURPOSE AND METHOD .................................................................................................................................. 1 

2.0 BACKGROUND RESEARCH ........................................................................................................................................... 4 

2.1 Historic Setting ..................................................................................................................................................... 4 

2.1.1 Settlement ...................................................................................................................................................... 4 

2.1.2 Bridge Construction........................................................................................................................................ 5 

3.0 BRIDGE DESCRIPTION ................................................................................................................................................... 6 

3.1 Landscape ........................................................................................................................................................... 6 

3.2 Bridge Components ............................................................................................................................................. 7 

3.2.1 Abutments ...................................................................................................................................................... 8 

3.2.2 Bridge Deck ................................................................................................................................................. 10 

3.2.2.1 Girders ...................................................................................................................................................... 10 

3.2.2.2 Deck ......................................................................................................................................................... 11 

3.2.2.3 Railing ....................................................................................................................................................... 13 

4.0 EVALUATION ................................................................................................................................................................. 15 

4.1 Method of Evaluation ......................................................................................................................................... 15 

4.2 Cultural Significance of Carroll Creek Bridge ..................................................................................................... 15 

4.2.1 Design Value or Physical Value ................................................................................................................... 15 

4.2.2 Historic or Associative Value ........................................................................................................................ 16 

4.2.3 Contextual Value .......................................................................................................................................... 16 

4.3 Statement of Significance .................................................................................................................................. 16 

4.4 Heritage Attributes of Carroll Creek Bridge ........................................................................................................ 17 

The following site characteristics, or attributes, represent the heritage significance of the structure: ............................. 17 

5.0 PROPOSED UNDERTAKING ........................................................................................................................................ 18 

5.1 Heritage Conservation Alternatives ................................................................................................................... 18 

5.2 Analysis and Mitigation ...................................................................................................................................... 19 

5.2.1 Conservation Alternative A:  Do Nothing (OHBG Conservation Option 1) ................................................... 19 

5.2.2 Conservation Alternative B: Rehabilitate Bridge (OHBG Conservation Options 2 and 3) ............................ 20 

5.2.3 Conservation Alternative C: Replace Bridge in Same Location (OHBG Conservation Option 8) ................. 20 



 

HERITAGE IMPACT ASSESSMENT 
CARROLL CREEK BRIDGE - STRUCTURE 24-P 

 

December 2010 
Report No. 10-1136-0054-R01 iv  

 

5.2.4 Conservation Alternative D: Replace Bridge in New Location (OHBG Conservation Options 4, 5, and 

6) .................................................................................................................................................................. 20 

6.0 RECOMMENDATIONS ................................................................................................................................................... 21 

6.1 Replace Bridge in Same Location ...................................................................................................................... 21 

6.2 Deposit Copies .................................................................................................................................................. 21 

7.0 IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT ......................................................................... 22 

8.0 BIBLIOGRAPHY ............................................................................................................................................................. 23 

8.1 Published Sources, Reports, Websites .............................................................................................................. 23 

8.2 Archival .............................................................................................................................................................. 23 

 

TABLES 

Table 1: Ontario Heritage Bridge Guidelines Evaluation Criteria .............................................................................................. 16 

 

FIGURES  

Figure 1: Carroll Creek Bridge Study Area ................................................................................................................................. 2 

Figure 2: Setting of Carroll Creek Bridge.................................................................................................................................... 3 

 

PLATES  

Plate 1: 3 Line West at Carroll Creek Bridge looking south. ....................................................................................................... 6 

Plate 2: Carroll Creek Bridge setting showing east railing, creek, and local landscape. ............................................................ 7 

Plate 3:  Detail of north abutment and west inset wing wall.  Note spalling concrete resurfacing. .............................................. 8 

Plate 4: Carroll Creek bridge, south abutment showing “T” beams and deck bottom.  Note new(er) wing wall castings 
separating from abutment and relatively clean edges of “T” beams. ......................................................................... 9 

Plate 5: Detail of south east wing wall separation from south abutment. Note limited reinforcement and large cobbles. ........... 9 

Plate 6: Two “T” beams and south abutment showing edge failures. ....................................................................................... 10 

Plate 7: Detail of east “T” beam showing exposed reinforcement in lower beam half and connecting reinforcement 
integrating the beam into the bridge deck.  Note missing concrete from beam bottom likely from corroding 
reinforcement and spalling concrete........................................................................................................................ 11 

Plate 8: West deck edge showing relatively clean surface, but significant rail deterioration possibly due to collisions. ........... 12 

Plate 9: East deck edge showing significant deterioration likely due to ice and debris impacts during floods but 
relatively intact rail system. ..................................................................................................................................... 12 

Plate 10: Balustrade detail of east rail showing pyramidal cap, chamfered edges, and decorative circular inset, and rail 
detail. ....................................................................................................................................................................... 13 

Plate 11: Failed balustrade and missing rails from west side railing. ....................................................................................... 14 

Plate 12: Snow fencing lining the east railing of Carroll Creek Bridge. ..................................................................................... 14 



 

HERITAGE IMPACT ASSESSMENT 
CARROLL CREEK BRIDGE - STRUCTURE 24-P 

 

December 2010 
Report No. 10-1136-0054-R01 1  

 

1.0 STUDY PURPOSE AND METHOD 

 

Centre Wellington Township, Wellington County, retained Triton Engineering to conduct a Schedule B Class EA 

on Bridge 24-P that the township is considering for repair, renovation or replacement.  Triton engaged Golder 

Associates to perform a heritage impact assessment on the structure.  The Carroll Creek Bridge (24-P) is a 

simple “T beam” structure sitting approximately 10 km northwest of the village of Elora.  (See Figures 1 and 2). 

A site visit of the bridge was undertaken on October 1, 2010 and archival research at the Wellington County 

Library occurred on October 1, and October 14, 2010.  Research was undertaken using both primary and 

secondary information and is listed in the sources section of this report.  The analysis was based on the Ontario 

Heritage Bridge Guidelines (January 11, 2008).  

Between 1971 and 1984 Canada adopted the metric system.  All structural dimensions in this text are given in 

Imperial and metric units.  In general the use of Imperial rather than metric is preferred for describing historic 

structures.  Engineered structures were built to standard Imperial dimensions and distinctive patterns within such 

structures can be obscured by converting the original Imperial into metric units.  Unless there are historical 

issues (i.e. contract specifications), all distances and other common measurements are given in metric units.   
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2.0 BACKGROUND RESEARCH 

 

2.1 Historic Setting 

 

2.1.1 Settlement 

 

Carroll Creek Bridge (24-P) sits on the road allowance within Lot 3 between concessions 3 and 4 in the former 

Pilkington Township, now Centre Wellington Township.  In 1784, the Crown granted a significant land parcel to 

the Six Nations aboriginal group following the American Revolution.  In the late 18
th
 century, Mohawk Chief 

Joseph Brant sold several blocks of their original grant to raise money for his tribe.  In 1789, William Wallace 

purchased 30,000 acres of Upper Woolrich Township from Chief Brant and in 1799 sold half, 15,000 acres, to 

Capt. Robert Pilkington of England for development. 

Pilkington, a captain in the Corps of Royal Engineers, saw service in Canada for several years in the 18
th
 century 

in both Toronto and Niagara before returning to England in 1796 where he was eventually promoted to major-

general.  Although he may have never actually visited his Wellington County land, local historian Jean 

Hutchinson suggested he had selected a picturesque parcel overlooking the Grand River and intended to build a 

retirement home there.
1
  

Pilkington apparently had trouble persuading anyone to settle on his land and even attempted enticements such 

as offering 100 acres of free land to the first twelve families to move there.  While Pilkington died in England in 

1834 apparently still trying to develop his land, his heirs declined to follow through with his offers to new settlers.  

Pilkington’s estate, however, was not likely in order which was a good reason to dismiss earlier promises for free 

land.  Agents for the English Court of Chancery that held jurisdiction over trusts and land law eventually put the 

property up for sale in 1842 and Pilkington’s land remained part of Woolwich Township until 1852 when it was 

granted its own township.
2
  

Centre Wellington Township was established on January 1, 1999 by amalgamating the town of Fergus, the 

village of Elora and parts of West Garafraxa, Nichol, Pilkington and Eramosa townships.  In 2006 Centre 

Wellington had a total population of 26,046.  

Although not necessarily associated with the Carroll Creek crossing on 3 Line West, local historian Jean 

Hutchinson wrote about Pilkington Township resident bridge-builder, Richard Boyle, who early in life used to 

walk over an old log bridge in Salem to work and, dissatisfied with the crossing, decided to build a new bridge.  

In 1860, the young Boyle drew draw up plans for and likely built a new bridge over the Irvine River at County 

road 18 in 1860.  From this early success, he built several bridges in Wellington, Halton, and Dufferin counties.  

The Elora Express reported that in Dec. 1903, Richard Boyle and his men built a  2-span bridge, sixty feet in 

length over Carroll’s creek in Middlebrook, approximately 10 km downstream from 24-P, in a mere four days.
3
 

                                                      

1
 Ibid., 169 

2
 Ibid., 169. 

3
 Ibid., 179. 
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2.1.2 Bridge Construction 

 

Carroll Creek Bridge (24-P) is a simple, single-span, reinforced concrete “T” beam slab bridge with non-structural 

precast concrete railing on both sides. The Pinkerton Township Bridge Survey indicates an estimated date of 

construction of 1935.
4
   

The simplest bridge type is a single structure, such as a tree trunk or concrete slab, set on mounds or abutments 

over a narrow crossing.  While this may be a sufficient structure for light or limited loads and short crossings, 

without some sort of structural reinforcement, heavy loads will deflect the structure in the center causing damage 

or failure.  While bridge engineers often have several designs to choose from, structural reinforced-cast concrete 

became a flexible, relatively inexpensive, and often used material.   

The “T” beam essentially incorporates a concrete beam girder into a concrete bridge deck as a single monolithic 

unit.  Integrated steel reinforcement rods sit in the lower section of the “T” and accept the downward load from 

the bridge surface in tension, while the top portion of the “T” is in compression and together provides a relatively 

stiff member to build the deck onto.  In the early 20
th
 century, “T” beams traditionally were limited to 50 feet 

crossings and were an often chosen design for municipalities needing to build or replace a bridge over a short 

crossing.  Today, “T” beams can extend significantly farther. 

Concrete, introduced into North American bridge making in 1871, has several advantages over steel.  First it can 

usually be made with local materials, it is relatively low-tech, can be formed into myriad shapes simply, has high 

relative compressive strength, and it is largely maintenance free through the useful life of the structure—meaning 

it does not need to be tended to at regular intervals like steel.  However, because of its low tensile strength, 

concrete needs to be reinforced with steel rods to be a useful structural material.  The first reinforced concrete 

bridge in North America appeared in 1890.
5
  

 

  

                                                      

4
 “Municipal Structure-Appraisal Sheet-Rural” (Pinkerton Township Bridge Survey, for structure 003, June 10, 1977 and April 10, 1988), 2. 

5
 Parsons Brinckerhoff and Engineering and Industrial Heritage, A Context for Common Historic Bridge Types,( NCHRP Project 25-25, Task 15, 2005), 2-17.    
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3.0 BRIDGE DESCRIPTION 

 

3.1 Landscape  

 

The Carroll Creek Bridge (24-P) crosses Carroll Creek on 3 Line West between Sideroad 5 and Wellington Road 

17 in Centre Wellington Township, Wellington County, oriented northwest to southeast.  Upstream, the 

southwest-flowing tributary turns and flows south under 24-P, then generally continues south and east to its 

confluence with the 290 km Grand  River just upstream from Invernaugh.  The creek valley is relatively gently 

sloped and 3 Line West descends from a small rise south of the bridge at Sideroad 5, down to the crossing, then 

follows another creek tributary for several hundred meters before rising again as it approaches Wellington Road 

17 to the north (See Plate 1).  With the exception of the river bed and riparian plain which tend to be wooded 

wetlands, the region on both sides of the creek is agricultural surrounded by active farms (See Figure 2 and 

Plate 2).
6
 3 Line West and Sideroad 5 are largely rural agricultural access ways with few buildings beyond 

farmhouses and support buildings, none of which are visible near the bridge.  The chief commercial areas for 

Centre Wellington are the villages of Elora and Fergus, picturesque former mill towns, established in the 19
th
 

century to take advantage of the15m drop in river elevation and water power potential.  The area near the bridge 

crossing apparently has several high-flowing artesian wells that led to the creation of large trout farms in the late 

20
th
 century.

7
  

 

 

Plate 1: 3 Line West at Carroll Creek Bridge looking south.  

                                                      

6
 Canadian Heritage Rivers Board. “Grand River,” accessed October 13, 2010,  www.chrs.ca/Rivers/Grand/Grand-F_e.htm#1 

7
  Jean Hutchinson, The History of Wellington County (Landsborough, 1998), 179.  

 



 

HERITAGE IMPACT ASSESSMENT 
CARROLL CREEK BRIDGE - STRUCTURE 24-P 

 

December 2010 
Report No. 10-1136-0054-R01 7  

 

 

Plate 2: Carroll Creek Bridge setting showing east railing, creek, and local landscape. 

 

3.2 Bridge Components 

 

Carroll Creek Bridge (24-P) is a simple single-span, reinforced concrete “T” beam slab bridge with an 11.1 m 

(36.4 ft) deck length, 5.6 m (18.37 ft) deck width, and a 10.4 m (34.1 ft.) span.  The bridge has a plain, non-

structural cast concrete railing on both sides and was likely constructed in the 1930s.  The short bridge is a 

simple structure likely constructed as a two-lane crossing, but with the size and weight of modern automobiles 

and agricultural vehicles, and structural deterioration, is now limited to a single lane.  The posted safe loading is 

9 tonnes but inspection reports now twenty years old list that weight as deficient for the location.
8
  The bridge 

itself is in very poor condition with spalling concrete, failing abutments, and missing rails and balustrades.  

 

  

                                                      

8
  “Municipal Structure-Appraisal Sheet-Rural” (Pinkerton Township Bridge Survey, for structure 003, June 10, 1977 and April 10, 1988), 1.  
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3.2.1 Abutments 

 

Both abutments on the bridge are cast concrete and appear to be simple squared structures with no 

ornamentation. Wing walls that are set back from the abutment ends giving the abutment the appearance of a 

pier when viewed from the side, although only one original wing wall is visible.  The North abutment shows no 

indication of repairs outside of a skin coat on the west side (that may be original) but exhibits significant 

deterioration on the east side likely due to ice and debris impacts during floods (See Plate 3).     

 

 

Plate 3:  Detail of north abutment and west inset wing wall.  Note spalling concrete resurfacing. 

 

The west wing wall may have been rebuilt as evident by the clean lines and different color, or merely coated with 

new concrete like the abutment end.  The east wing wall shows no sign of repair and has significantly eroded 

exposing reinforcement and showing little of the original surface. 

The south abutment, however, has had new wing walls cast in place over the existing walls on both sides 

substantially increasing the width of the wing walls.  The new concrete covers, however, are separating from the 

original at the abutment faces (See Plates 4 and 5).  The limited pieces of visible reinforcement and large sized 

cobbles in the exposed section of the south abutment concrete suggest the reasons for the separation and a 

potentially incorrect initial concrete mixture. 
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Plate 4: Carroll Creek bridge, south abutment showing “T” beams and deck bottom.  Note new(er) wing wall castings 
separating from abutment and relatively clean edges of “T” beams. 

 

Plate 5: Detail of south east wing wall separation from south abutment. Note limited reinforcement and large cobbles. 
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3.2.2 Bridge Deck  

 

3.2.2.1 Girders 

 

The two “T” beams show modest wear with several cracks and failures in the concrete surface near the lower 

reinforcement likely due to water encroachment, reinforcement corrosion, and freeze and thaw cycles (See 

Plates 6 and 7).   

 

 

Plate 6: Two “T” beams and south abutment showing edge failures. 
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Plate 7: Detail of east “T” beam showing exposed reinforcement in lower beam half and connecting reinforcement integrating 
the beam into the bridge deck.  Note missing concrete from beam bottom likely from corroding reinforcement and spalling 

concrete. 

 

3.2.2.2 Deck 

 

The asphalt wear surface on the deck surface has significantly worn away giving much of the surface the 

appearance of an unpaved road (See Plate 1). The west edge of the deck appears largely intact with a clean 

surface and few cracks.  The east, upstream, edge of the deck however has had significant failures with very 

little original surface left likely due to ice and debris impacts during floods.  Most of the deck edge on this side 

has significant erosion and exposed reinforcement.  The sections of the east deck edge directly adjacent to each 

abutment show even greater erosion (See Plates 8 and 9).   
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Plate 8: West deck edge showing relatively clean surface, but significant rail deterioration possibly due to collisions. 

 

Plate 9: East deck edge showing significant deterioration likely due to ice and debris impacts during floods but relatively 
intact rail system. 
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3.2.2.3 Railing 

 

The railing system is made up of eight assembled, pre-cast concrete sections (on each side) including reinforced 

balustrades and individual reinforced railings (See Plates 8 and 9). Most balustrades are square with pyramidal 

tops and four chamfered edges extending from below the top railing opening to below the bottom railing opening 

(See Plate 10).  Decorative inset circles were cast into the balustrade faces without railing openings, at the level 

of the top rail.  The rails are cast concrete beams squared on three sides with a peaked and pitched top side 

likely to facilitate rain runoff.  Despite the very poor condition of the east-side deck edge, the east side railing 

system is completely intact and largely in good repair except for some spalling concrete near reinforcement rods 

on the center balustrades and some broken edges on the rails.   

Curiously, the west side railing, sitting on the solid west deck edge has demonstrated significant failures.  Only 

five of the eight balustrades exist and only four of them are in good repair.  While one of the balustrades is 

halved and only held together by reinforcement rods, three are broken off at openings for the lower railings or at 

the openings of the top railing opening suggesting collisions with moving vehicles (See Plate 11).  The two end 

balustrades on the west side have flat tops opposed to the pyramidal tops of all the other balustrades whose 

tops still exist.  On both sides of the bridge, inside the railings, the township lined the crossing with a wood-slated 

snow fence likely to provide a stronger visual location of the bridge edge for moving vehicles because it would 

provide no resistance to impacting vehicles and only modest resistance to pedestrians who may be inclined to 

cross the bridge edge (See Plate 1 and 12).   

 

 

Plate 10: Balustrade detail of east rail showing pyramidal cap, chamfered edges, and decorative circular inset, and rail detail.  
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Plate 11: Failed balustrade and missing rails from west side railing. 

 

Plate 12: Snow fencing lining the east railing of Carroll Creek Bridge. 
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4.0 EVALUATION 

 

4.1 Method of Evaluation 

 

The criteria for evaluating the cultural significance, or value, of historic resources structures and landscapes 

have been developed by the Ministry of Tourism and Culture and published as Ontario Regulation 9/06.  The 

criteria are detailed below: 

1) The property has design value or physical value because it: 

 Is a rare, unique, representative or early example of a style, type, expression, material or 

construction method; 

 Displays a high degree of craftsmanship or artistic merit; or 

 Demonstrates a high degree of technical or scientific achievement. 

2) The property has historic value or associative value because it: 

 Has direct associations with a theme, event, belief, person, activity, organization, or institution that 

is significant to a community; 

 Yields, or has the potential to yield information that contributes to an understanding of a community 

or culture; or 

 Demonstrates or reflects the work or ideas of an architect, artist, builder, designer, or theorist who 

is significant to a community. 

3) The property has contextual value because it: 

 Is important in defining, maintaining or supporting the character of an area; 

Is physically, functionally, visually or historically linked to its surroundings; or is a landmark. 

 

4.2 Cultural Significance of Carroll Creek Bridge 

 

4.2.1 Design Value or Physical Value 

 

The cast concrete “T” beam design was a quick, stable, inexpensive, and simple solution for short crossings that 

is still used today for some small and medium bridge designs.  While it would be difficult to claim that any 

particular bridge design dominates in a particular setting because of the many different types, the “T” beam has 

certainly been an often chosen design.  Further, the Carroll Creek Bridge cast concrete railing system was 

assembled from an unmatched set of very commonly used balustrades and rails for the county.   
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4.2.2 Historic or Associative Value 

 

Because no reference to the construction of the bridge was located in township council minutes, the bridge 

cannot be associated with a particular designer or builder.  Further, the crossing is a relatively modest one over 

a short span serving largely agricultural needs and the bridge does not have a name associated with a local land 

owner.   

 

4.2.3 Contextual Value 

 

The Carroll Creek Bridge is a relatively minor structure over a minor crossing.  It is not physically prominent 

because it is a relatively short, simple structure and is a common design constructed of a very common material.  

However, the bridge has an appropriate scale for its function, and fits well into its landscape. 

 

Table 1: Ontario Heritage Bridge Guidelines Evaluation Criteria 
 

 
Possible 
Score 

Actual 
Score 

Comments 

A.  Design/Physical Value    

Functional Design 20 0  

Visual Appeal 20 6  

Materials 10 0  

B.  Contextual Value    

Landmark 15 0  

Character Contribution 10 6  

C.  Historic/Associative Value    

Designer/Construction Firm 15 0  

Association with a historic theme, 
person, event 

10 0  

Totals 100 12  

 

4.3 Statement of Significance 

 

The Carroll Creek Bridge scored 12 on the Ontario Heritage Bridge Criteria because it has common design 

features, details, and materials.   
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4.4 Heritage Attributes of Carroll Creek Bridge 

 

The following site characteristics, or attributes, represent the heritage significance of the structure: 

 Cast concrete “T” beam represents an important and very often used design because of its simplicity and 

cost benefits especially for municipalities seeking cost-effective solutions for short crossings in rural 

locations. 
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5.0 PROPOSED UNDERTAKING 

 

Centre Wellington Township, Wellington County, retained Triton Engineering to conduct a Schedule B Class EA 

on Bridge 24-P that the township is considering for repair, renovation or replacement.  Triton engaged Golder 

Associates to perform a heritage impact assessment on the two structures. 

 

5.1 Heritage Conservation Alternatives 

 

According to the Ontario Heritage Bridge Guidelines (OHBG), there are eight conservation options for listed or 

potentially listed provincially-owned bridges.
9
  These guidelines are required for provincially owned bridges but 

should be interpreted as guidelines for municipally owned bridges. The guidelines include:    

1) Retention of existing bridge with no major modifications undertaken 

2) Restoration of missing or deteriorated elements where physical or documentary evidence (e.g. photographs 

or drawings) exists for their design; 

3) Retention of existing bridge with sympathetic modification; 

4) Retention of existing bridge with sympathetically designed new structure in proximity; 

5) Retention of existing bridge no longer in use for vehicular purposes but adapted for a new use. For 

example, prohibiting vehicle or restricting truck traffic or adapting for pedestrian walkways, cycle paths, 

scenic viewing, etc.; 

6) Retention of bridge as a heritage monument for viewing purposes only; 

7) Relocation of smaller, lighter single span bridges to an appropriate new site for continued use or adaptive 

re-use; 

8) Bridge removal and replacement with a sympathetically designed structure: a. where possible, salvage 

elements/members of bridge for incorporation into new structure or for future conservation work or displays; 

b. Undertake full recording and documentation of existing structure. 

The Ontario Heritage Bridge Guidelines state that before a provincial bridge is replaced, at least one of the 

following conditions must be demonstrated in the Structural Planning
10

: 

1) The safety of the existing structure is compromised to the extent that rehabilitation is not a 

practical option. Structural deficiencies that can be addressed through rehabilitation should not be 

considered under this category. 

                                                      

9
 Ministry of Transportation, “Ontario Heritage Bridge Guidelines for Provincially Owned Bridges,” (MTO, Heritage Br idge Guidelines (Interim) January 11, 2008), 20. 

10
 Ibid., 21. 
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2) The cost of rehabilitation is prohibitive compared to replacement. This may be the case for a bridge 

that is severely deteriorated and structurally compromised. Rehabilitation costs that exceed replacement 

costs by approximately 10% are not considered prohibitive given the intrinsic value of preserving a heritage 

structure. It is also recognized that long term maintenance costs may be higher for the rehabilitated bridge, 

however, this fact cannot be a determining factor when considering the retention vs. replacement options. 

3) The bridge has been severely altered from its original form. This would be the case for bridges where 

only a small part of the original structural character remains following repeated rehabilitation episodes. A 

cultural heritage bridge does not need to be in its original condition. Few survive without alterations on the 

long journey between their date of origin and today. Integrity is a question of whether the surviving physical 

features (heritage attributes) continue to represent or support the cultural heritage value of the bridge or its 

associated landscape. 

4) Replacement is required to meet demand requirements that are not achievable through 

rehabilitation or upgrading of the existing structure. All alternatives to demolition should be considered 

under this category and documented. For example, has a detailed analysis of all alternative crossings been 

completed? Where the decision to replace a Listed bridge has been made based on one of the above 

criteria, the Structural Planning Report will be reviewed by MTO Heritage Bridge Committee, and then 

submitted to the Ministry of Culture for review of the proposed mitigation option(s).   

 

5.2 Analysis and Mitigation 

 

This section evaluates the alternatives based on the Ontario Ministry of Transportation publication Ontario 

Heritage Bridge Guidelines for Provincially Owned Bridges, Interim, January, 2008 (OHBG).  From the eight 

OHBG options listed above four basic conservation alternatives emerge including A) do nothing, B) rehabilitate 

the existing bridge, C) replace the bridge, and D) build a new bridge nearby retaining the existing bridge. 

 

5.2.1 Conservation Alternative A:  Do Nothing (OHBG Conservation Option 1) 

 

The “Do Nothing” alternative does not provide for any repair work that would permit the bridge to continue in 

service for a reasonable period of time.  In the short term, the original bridge would remain unaltered.  However, 

over time it would continue to deteriorate to a point at which more severe intervention than that proposed in 

Conservation Alternative B (below) would be necessary.   
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5.2.2 Conservation Alternative B: Rehabilitate Bridge (OHBG Conservation Options 
2 and 3) 

 

Alternative B provides for the rehabilitation of the existing structure.  This would enable the bridge to continue in 

use.  Of the general design alternatives, Alternative B would have the least impact on physical character of the 

bridge and its associated cultural landscape.  

The success of Alternative B would depend upon the type of rehabilitation work that is undertaken.  If the 

rehabilitation was done without regards to the existing character of the bridge, the historic value of the bridge 

could be diminished.  If this alternative is selected, the bridge should be designated under part IV of the Ontario 

Heritage Act to increase its awareness in the community and the ongoing conservation of the structure. 

In undertaking Alternative B, the rehabilitation should be as sensitive as possible to the original fabric of the 

bridge: as little material as possible should be replaced and, when necessary, new materials should be of similar 

sectional dimensions, color, and texture to the existing members.  

 

5.2.3 Conservation Alternative C: Replace Bridge in Same Location (OHBG 
Conservation Option 8) 

 

Replacing the existing bridge on the same location would result in the destruction of the original bridge and 

visual changes to the surrounding cultural landscape.   

The design of the new bridge should be sympathetic to the existing character of the setting.  For example the 

new bridge should be a small span of similar colouring to the existing bridge.  Ideally it should have a thin deck 

and open railings to recreate the visual lightness of the existing design.   

 

5.2.4 Conservation Alternative D: Replace Bridge in New Location (OHBG 
Conservation Options 4, 5, and 6) 

 

Replacing the existing bridge at a new location would have similar adverse impacts as Alternative C.  The 

cultural heritage landscape impact would be greater because the new crossing would be at a different location 

than the historic crossing.   

The design of the new bridge should follow the same guidelines as for Alternative C (above).  For example the 

new bridge should be small span of similar colouring to the existing bridge.  Ideally it should have a thin deck 

and open railings to recreate the visual lightness of the existing design. 
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6.0 RECOMMENDATIONS 

 

6.1 Replace Bridge in Same Location 

 

Recommendation is to replace the bridge with a new structure in the same location as the current Carroll Creek 

crossing.  While the most desired option in the case of the Carroll Creek Bridge would include its retention and 

conservation in the landscape, it rates a low heritage value.  Further, the bridge shows serious concrete 

deterioration and reinforcement corrosion, and because of the physical nature of reinforced concrete structures 

may be beyond repair without completely recasting its chief structural components.  Also, the bridge itself, 

currently rated at a single lane with a 9 tonne load capacity, is likely too small for the agricultural community is 

primarily serves.   

 

6.2 Deposit Copies 

 

Copies of this report and other historic documentation gathered as part of this bridge assignment should be 

deposited at the: 

Wellington County Museum & Archives    Wellington County Library 

0536 Wellington Road 19     Fergus Branch 

Fergus, Ontario       190 St Andrew St W 

N1M 2W3       Fergus, Ontario  N1M 1N5 

 

GOLDER ASSOCIATES LTD.  

 

 

 

Bode Morin, Ph.D.    Jim Wilson, M.A.  

Built Heritage Engineering Specialist    Associate, Senior Archaeologist 

 

BM/JAW/sc 

  

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.  

 

n:\active\2010\1136 - archaeology\1136-0000\10-1136-0054 triton - hia carrol and irvine creek bridges - wellington county\reports\1011360054-r01 - carrol creek bridge\1011360054-r01 

dec 14 10 triton hia carroll street bridge wellington co.docx  
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7.0 IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT 

 

Golder Associates Ltd. has prepared this report in a manner consistent with the standards and guidelines 

developed by the Ontario Ministry of Tourism and Culture, Programs and Services Branch, Cultural Services 

Unit, subject to the time limits and physical constraints applicable to this report. No other warranty, expressed or 

implied is made. 

This report has been prepared for the specific site, design objective, developments and purpose described to 

Golder Associates Ltd., by Triton Engineering Services, Ltd. the factual data, interpretations and 

recommendations pertain to a specific project as described in this report and are not applicable to any other 

project or site location. 

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client. No 

other party may use or rely on this report or any portion thereof without Golder Associates Ltd.’s express written 

consent. If the report was prepared to be included for a specific permit application process, then upon the 

reasonable request of the client, Golder Associates Ltd. may authorize in writing the use of this report by the 

regulatory agency as an Approved User for the specific and identified purpose of the applicable permit review 

process. Any other use of this report by others is prohibited and is without responsibility to Golder Associates 

Ltd.  The report, all plans, data, drawings and other documents as well as electronic media prepared by Golder 

Associates Ltd. are considered its professional work product and shall remain the copyright property of Golder 

Associates Ltd., who authorizes only the Client and Approved Users to make copies of the report, but only in 

such quantities as are reasonably necessary for the use of the report by those parties. The Client and Approved 

Users may not give, lend, sell, or otherwise make available the report or any portion thereof to any other party 

without the express written permission of Golder Associates Ltd.  The Client acknowledges the electronic media 

is susceptible to unauthorized modification, deterioration and incompatibility and therefore the Client cannot rely 

upon the electronic media versions of Golder Associates Ltd.’s report or other work products. 

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only 

for the guidance of the Client in the design of the specific project. 
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Executive Summary: 
 
This Stage 1 and 2 archaeological assessment was conducted on lands with the potential to be 
impacted by the proposed reconstruction of the 3rd Line Bridge in the Township of Centre 
Wellington (former Pilkington Township), Wellington County, Ontario. 
  
The Stage 1 and 2 assessment was carried out by Archaeological Research Associates, Ltd. 
(ARA) in October of 2010 under licence #P007, PIF #P007-274-2010. Stage 1 research indicated 
that the study area, in its pristine state, would have a high potential for both Pre-Contact and 
Euro-Canadian archaeological sites. The Stage 2 assessment was carried out under optimal 
conditions after legal Permission to Enter (PTE) had been granted by the property owner. 
Archaeological materials were not discovered during the assessment. Accordingly, ARA 
recommends that the project be allowed to proceed without further heritage concerns. 
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1.0 Introduction 
 
Under a contract awarded in October of 2010, Archaeological Research Associates Ltd. (ARA) 
carried out a Stage 1 and 2 archaeological assessment of lands with the potential to be impacted 
by the proposed reconstruction of the 3rd Line Bridge in the Township of Centre Wellington 
(formerly Pilkington Township), Wellington County, Ontario. The assessment was conducted in 
October of 2010 under licence #P-007, PIF #P007-274-2010. The work was completed under 
contract to Triton Engineering Services Limited as part of a Municipal Class Environmental 
Assessment – Schedule B. 
 
The Stage 1 and 2 archaeological assessment was carried out in order to: 
 

 Identify any known archaeological sites that might be found near or 
within the study area; 

 Empirically determine the presence of any unknown archaeological 
resources which may be extant within the study area; and 

 If identified, suggest appropriate strategies for the protection and 
management of these sites. 

 
The assessment was managed with permission for the landowner to access the property and 
remove artifacts, and was conducted in accordance with the provisions of the Ontario Heritage 
Act (R.S.O. 1990), and Draft Standards and Guidelines for Consultant Archaeologists (Ontario 
Ministry of Culture 2009). All notes, photographs and records pertaining to this assessment are 
housed in Archaeological Research Associates’ Head Office, 97 Gatewood Road, Kitchener, 
Ontario.  
 
The Ministry of Tourism and Culture is asked to review the results and recommendations 
presented in this report.   
 
 
2.0 Location 
 
The study area consists of a 165 m long corridor along the right-of-way for 3rd Line West, 
between Wellington Road 17 and Sideroad 5, in the Township of Centre Wellington (former 
Pilkington Township), Wellington County, Ontario (see Figures 1-3, Appendix). Historically, the 
study area falls within a road allowance of the former Pilkington Township, and is bordered on 
the east by Lot 3N (north), Concession 3 and on the west by Lot 3N, Concession 4.  
 
Carroll Creek traverses the central part of the study area. The project lands are situated 
approximately 1.8 km southwest of Windo’er Lake and 6.7 km northwest of the Grand River and 
the Elora Gorge. 
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Figure 1: Location of Study Area in the Province of Ontario 

 
 

 
Figure 2: Study Area in the Township of Centre Wellington 
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Figure 3: Study Area in Detail 
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3.0 Geography 
 
It has long been understood that environment plays a key role in determining site location, 
particularly in small societies with non-complex, subsistence-oriented economies. The local 
environment of the study area lies within the Great Lakes-St. Lawrence Forest, which is a 
transitional zone between the southern Deciduous Forest and the northern Boreal Forest. 
Vegetation here consists of a mixture of coniferous trees and deciduous trees, as well as many 
species of ferns, fungi, shrubs and mosses. The most prominent conifers are eastern white pine, 
red pine, eastern hemlock and white cedar, while deciduous trees are best represented by yellow 
birch, sugar and red maple, basswood and red oak. Other species more commonly occurring in 
the north are also present, including white and black spruce, jack pine, aspen and white birch 
(Ontario Ministry of Natural Resources 2009). 
 
In the Great Lakes region it is believed that the First Nations used some 500 plant species as 
food, food flavourings, drinks, medicines, building materials, fibres, dyes, and basketry (Mason 
1981:59). As such, it is clear that vegetation played an important role in the site selection 
processes employed by Pre-Contact Aboriginal groups. Furthermore, this vegetation served as 
home and food for a wide range of game animals such as white tailed deer, turkey, passenger 
pigeon, cottontail rabbit, elk, muskrat, and beaver (Mason 1981:60). 
 
The local climatic region is characterized by cold winters and warm summers, with average 
temperatures ranging from -6.1 to -7.2 ºC and 18.3 to 18.8 ºC, respectively. The vicinity of the 
study area experiences a growing season that typically lasts between 189 and 196 days, with 
approximately 147 frost-free days per year. The mean annual precipitation level is 743 mm, with 
snowfalls reaching upwards of 1295 mm in southern Wellington County (Hoffman et al. 
1963:15). 
 
Physiographically, the study area lies in the region known as the Guelph Drumlin Field, which 
lies northwest of the Paris Moraine and includes roughly 300 broad oval drumlins of various 
sizes. The drumlins themselves consist largely of loamy and calcareous till, and analyses have 
placed the average grain sizes in the neighbourhood of 50% sand, 35% silt and 15% clay. These 
drumlins are not closely grouped, and the intervening low ground supports mainly fluvial 
materials created by river action (Chapman and Putnam 1984:137-138). Soils in the vicinity of 
the study are consist entirely of Harriston Loam, which is a Grey-Brown Podzolic overburden 
made up of loam till with good drainage qualities (Hoffman et al. 1963:Soil Map South Sheet). 
This area falls within the Great Lakes Lowlands geological zone in a place where the bedrock is 
part of the Middle and Lower Silurian Guelph Formation, consisting primarily of dolostone 
(Davidson 1989:37, 42). 
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4.0 Previous Archaeological Research 
  
An archival search was conducted using the Ontario Ministry of Tourism and Culture’s 
Archaeological Sites Database in order to determine the presence of any registered heritage 
resources which might be located on or within a 2 km radius of the study area. No registered 
sites were found within these limits. This absence is likely related to the lack of archaeological 
exploration in the area rather than being representative of any meaningful settlement patterns. 
 
 
5.0 Historic Land Use Summary 
 
 
5.1 The Pre-Contact Era 
 
The first settlers in southern Ontario were the Palaeo-Indian people who arrived after the retreat 
of the Wisconsinan glaciers, approximately 9000 BC. For approximately 1,500 years the Palaeo-
Indians lived as hunter-gatherers in the area’s boreal-like landscapes, ranging over very wide 
territories in order to live sustainably in an environment with low biotic productivity (Ellis and 
Deller 1990:52-54). Traditionally, Palaeo-Indians have been conceptualized as ‘big game 
hunters’ who lived on caribou and other Pleistocene megafauna. However, given the poor 
preservation of these sites (which are mostly understood only from stone tool and debris from 
their manufacture), much about the lifeways of these people remains unknown (Ellis and Deller 
1990:38). In general, the impacts that humans left on their environment at these times were small 
(less than 200 sq. m) and ephemeral (Ellis and Deller 1990:51). 
 
Beginning around 8000 B.C. the biotic productivity of the environment began to increase as the 
climate warmed and the watershed was colonized by deciduous forest. As a result, more 
opportunities arose for the exploitation of both animal and plant food sources. The resulting 
broad-based economy was the basis for the archaeological cultures that are referred to as 
‘Archaic’. During this period (ca. 8000 to 800 B.C.) there was an explosion in the number and 
variety of raw materials, tool forms, site types, and the number of sites themselves. Because 
Archaic sites are more recent than Palaeo-Indian ones, preservation tends to be better. Artifacts 
composed of bone, shell, and even wood are not unheard of. During the Late Archaic period, 
heavy wood-working tools appear, suggesting that people were building shelters or other objects, 
such as transportation aids (Ellis et al. 1990:66-67).  
 
It is clear from the toolkits that have been unearthed that Archaic peoples had an encyclopaedic 
understanding of the environment that they inhabited. The number and density of the sites that 
have been found suggest that the environment was exploited in a successful and sustainable way 
over a considerable period of time. The success of Archaic lifeways is attested to by clear 
evidence of steady population increases over time. Eventually, these increases set the stage for 
the final period of Pre-Contact occupation – the Woodland Period (Ellis et al. 1990:120).   
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The Woodland Period began around 800 BC and is characterized by the appearance of pottery. It 
is believed that hunting and gathering remained the primary subsistence strategy throughout the 
Early Woodland Period (800 to 300 B.C.) and well into the Middle Woodland Period (300 B.C. 
to A.D. 700) (Spence et al. 1990:128, 168). The Saugeen complex is perhaps the best attested in 
the vicinity of the study area, and numerous sites have been identified in southern Ontario 
between Lake Huron, Lake Erie and Lake Ontario (see Figure 4). This complex is characterized 
by shell-stamped ceramics, a wide variety of chipped stone tools and a lifeway geared towards 
the exploitation of seasonally-available resources such as game, nuts and fish (Finlayson 1977; 
Spence et al. 1990:147-156).  
 
 

 
Figure 4: Map of Middle Woodland Period Complexes 

(Wright 1972:Map 4) 
 
 
During the Middle to Late Woodland transition the first rudimentary evidence of maize (corn) 
horticulture appears in southern Ontario, and settled agriculturalists emerge in some areas (Fox 
1990:171, Figure 6.1). The Grand Banks site, near Cayuga, Ontario (ca. A.D. 400 to 600), has 
yielded the earliest evidence of maize horticulture in northeastern North America. This site is 
well known for providing the earliest archaeological manifestations of the Princess Point culture 
(ca. A.D. 500 to 1000), whose distinctive artifacts and reliance on corn as a staple suggests that 
they are directly ancestral to the later Iroquoian-speaking peoples of southern Ontario (Warrick 
2000:427).  
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Many Princess Points sites appear to represent semi-permanent settlements that may have been 
returned to again and again over successive centuries. The remains of the Grand Banks site, for 
instance, extend for one kilometre along the bank of the Grand River. At other sites artifact 
recovery rates of over a thousand per sq. m are not unheard of. Intriguingly, approximately half 
of the documented Princess Point sites in Ontario have been discovered along the Grand River 
(see Figure 5). 
 
 

 
Figure 5: Princess Point Site Clusters in Southern Ontario 

(Warrick 2000:Fig. 3) 
 
 

During the Late Woodland Period (ca. A.D. 700 to 1650) maize horticulture spread beyond the 
confines of the Grand and Credit Rivers, allowing for population increases which in turn led to 
larger settlement sizes, higher population density, and increased social complexity among the 
peoples involved. Between A.D. 1000 and 1300 ‘Early’ Iroquoians began living in small villages 
(0.4 ha) comprised of four or five longhouses, producing pottery with decorated incised rims, 
and using pipes to smoke tobacco (Warrick 2000:434-438). From A.D. 1300 to 1400 ‘Middle’ 
Iroquoian culture became even more developed, and two 50 year sub-stages (the Uren and 
Middleport) have been identified and studied in detail (Dodd et al. 1990:356-359; Warrick 
2000:439-446). Essentially, the lifeways that were observed by the first Europeans to venture 
into the area were in place by this time. 
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By A.D. 1450, near the beginning of the ‘Late’ Iroquoian period (A.D. 1400 to 1650), it is 
possible to differentiate between the archaeologically-represented groups that would become the 
Huron and the Neutral of the Early Contact period (see Figure 6). The study area falls within the 
territory of the Neutral Nation, whose material culture included ceramic vessels and pipes, lithic 
chipped stone tools, ground stone tools, worked bone, antler and teeth, and exotic goods obtained 
through trade with other Aboriginal and European groups (Lennox and Fitzgerald 1990:411-
437). The Neutral lived in large villages, which sometimes swelled to as much as 5 ha in size and 
had longhouses reaching over 100 m in length. It is believed that some villages may have held as 
many as 2,500 inhabitants (Warrick 2000:446-454). In total, the Neutral are believed to have 
numbered upwards of 40,000, with the total population distributed between 28 to 40 villages and 
smaller settlements (Lennox and Fitzgerald 1990:410). 
 
 

 
Figure 6: Pre-Contact Iroquoian Site Clusters 

(Warrick 2000:Fig. 10) 
 
 
It has been suggested that the size of these villages, along with the necessary croplands to sustain 
them, may have had some enduring impacts on the landscapes that surrounded them. In 
particular, there has been a correlation postulated between Pre-Contact era corn fields and 
modern stands of white pine (Janusas 1987:69-70, Figure 7). While the studies involved have 
been far from comprehensive, the notion that depleted corn fields may have taken some time to 
recover their fertility, and that the natural succession of plants growing on them would be 
affected, seems logical. 
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5.2 The Early Contact Period 
 
The first European to venture into what would become Ontario was Etienne Brulé, who was sent 
by Samuel de Champlain to visit the area and learn the language and customs of the First Nations 
there. Champlain himself made two trips to Ontario, first in 1613 and later from 1615 to 1616 
(Gervais 2004:182). The First Nations encountered by Champlain in this part of southern Ontario 
included the Huron (Wendat), the Petun (Tobacco) and “la nation neutre” (the Neutrals). The first 
two groups were concentrated in what would become the Counties of Simcoe and York and in 
the Grey-Bruce region, respectively. The Neutrals, on the other hand, occupied the territory 
immediately west of Lake Ontario and along the northern shore of Lake Erie, and Neutral sites 
have been identified throughout the Niagara Peninsula and as far west as Chatham. The study 
area falls within the territory of this last group (Lennox and Fitzgerald 1990:Figure 13.1). 
 
Jean Boisseau’s Description de la Nouvelle France (1643) shows the territory of the Neutral 
Nation, although the orientation and distribution of the Great Lakes is clearly an abstraction (see 
Figure 7). Nicholas Sanson’s Le Canada, ou Nouvelle France (1656) is much more 
representative, and the Neutral can be seen in lands west of Lake Ontario (see Figure 8). 
 
 

 
Figure 7: Detail of Jean Boisseau's Description de la Nouvelle France (1643) 

(McGill University 2005:W. H. Pugsley Collection) 
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Figure 8: Detail of Nicholas Sanson's Le Canada, ou Nouvelle France (1656) 

(McGill University 2005:W. H. Pugsley Collection) 
 
 
The first half of the 17th century saw a marked increase in trading contacts between the First 
Nations and European colonists. These trading contacts, however, eventually led to increasing 
factionalism and tension between the First Nations as different groups vied for control of the 
lucrative fur trade. In what would become Ontario, the Huron, the Petun, and their Anishinabeg 
trading partners allied themselves with the French. In what would become New York State, the 
League of the Haudenosaunee (Iroquois Confederacy) allied themselves with the British. At that 
time the Iroquois Confederacy consisted of the independent nations of the Mohawk, Cayuga, 
Onondaga, Oneida and Seneca, which were later joined by the Tuscarora in 1722 to form the Six 
Nations. Interposed between the belligerents, the Neutral Nation declined to align itself with 
either group.  
 
Tensions boiled over in 1649, a situation likely exacerbated by epidemics brought by the 
Europeans and the associated decimation of the Aboriginal populations, and the Five Nations 
invaded southern Ontario. The Iroquois directed their assaults against the Neutrals in 1650 and 
1651, taking multiple frontier villages (one with over 1,600 men) and numerous captives (Coyne 
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1895:18). The advance of the Iroquois led to demise of the Neutral Nation as a distinct cultural 
entity and the dispersal of the Wendat and Petun nations (Lennox and Fitzgerald 1990:456, 
Ramsden 1990:384). The remnants of the affected nations formed new communities, settling in 
Quebec (the modern-day community of Wendake), near lake St. Claire (where they were known 
as the Wyandot), and in the area of Michilimackinac. Many were probably adopted into the 
League of the Haudenosaunee (Ramsden 1990:384).  
 
After the fall of the Neutrals and the dispersal of the Wendat, southern Ontario remained an 
underpopulated wilderness for several generations (see Figure 9), sitting “cold and empty and 
windswept” (Ramsdem 1990:384). It has been described as an “unbroken forest”, teeming with 
wildlife and exploited by the Iroquois as a rich hunting ground (Coyne 1895:20).  
 

 
Figure 9: Detail of Henry Poppel's A Map of the British Empire in America (1733) 

(Cartography Associates 2009:David Rumsey Collection) 
 
 
For the next 40 years the Haudenosaunee/Five Nations exploited southern Ontario for its furs and 
traded them with the Dutch and the English, and also traded for furs with the northern 
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Algonkian-speaking peoples (Smith 1987:19). In 1669, the Haudenosaunee allowed an 
expedition of Sulpician missionaries to travel through their territory. This expedition, which 
included Francoi Dollier de Casson and René de Brehant de Galinée, managed to reach and 
explore the Grand River, which they named le Rapide after the swiftness of its current. The 
priests descended the Grand to reach Lake Erie, and they wintered at the future site of Port Dover 
(Coyne 1895:21). Their map is one of the earliest documented representations of the Grand River 
(see Figure 10). 
 
 

 
Figure 10: Detail from Dollier de Casson and de Galinée’s Carte du Canada 
et des Terres découuertes vers le lac Derié (1670), Showing the Grand River 

 (Coyne 1895:Map) 
 
 
Five Nations’ fortunes changed by the mid-1690s, and disease and casualties from battles with 
the French had taken their toll on the formerly robust group (Smith 1987:19). On July 19, 1701, 
the Iroquois ceded lands in southern Ontario to King William III, with the provision that they 
could still hunt freely in the territory, but this agreement appears to have lacked any binding 
formality (Coyne 1895:28; Six Nations Council 2010:1).  
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In truth, it is difficult to evaluate the level of control the Iroquois exercised over the area at this 
time. The northern traditions of the Algonkian-speaking Anishinabeg maintain that Ojibway 
bands expanded into these Iroquoian-held lands in an effort to trade directly with the French and 
the English (Smith 1987:19). This competition exacerbated tensions between the Haudenosaunee 
and the Ojibway, and the Ojibway are traditionally held to have defeated the Iroquois in a series 
of battles, culminating in complete victory near Burlington Bay. By the early 18th century 
Haudenosaunee settlements appear to have contracted back into New York State. Peace was then 
established between the Anishinabeg and the Iroquois (Coyne 1895:28). 
 
Bands of Anishinabeg subsequently moved into southern Ontario, many of which were 
mistakenly lumped together by the Europeans under the generalized designations of 
‘Chippewa/Ojibway’ and ‘Mississauga’. The ‘Mississaugas’, first documented in 1640 as an 
Aboriginal band on the northwestern shore of Lake Huron (Smith 1987:19), became a term 
applied to all Algonkian-speaking people around Lake Ontario (see Figure 11). Throughout the 
1700s (and into the early 1800s), these ‘Mississaugas’ hunted, fished, gardened and camped 
along the rivers, floodplains and forests of southern Ontario (Warrick 2005:2). The footprint left 
by these people on the landscape they inhabited was exceedingly light, and archaeological sites 
dating to this time of early European contact are both rare and difficult to detect. 
 
 

 
Figure 11: Detail of Laurie and Whittle's A New and General Map of the Middle Dominions 

Belonging to the United States of America (1794) 
(Cartography Associates 2009:David Rumsey Collection) 
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The 18th century saw the continued competition between the French and the English over the fur 
trade, which the Anishinabeg took full advantage of and were consequently well supplied with 
European trade goods. The Mississaugas in particular are known to have traded furs with the 
French at numerous locations, and received “everything from buttons, shirts, ribbons to combs, 
knives, looking glasses, and axes” (Smith 1987:22). The British, on the other hand, were well-
rooted in New York State and tended to enjoy more success and prosperity than their 
counterparts. 
 
In 1754, hostilities over trade and territorial ambitions led to the Seven Years’ War (often called 
the French and Indian War in North America), in which the Mississaugas fought on behalf of the 
French. After the French surrender in 1760 they adapted their trading relationships accordingly, 
and formed a new alliance with the British (Smith 1987:22). However, with the American 
Revolutionary War (1775-1783) and the resultant flood of United Empire Loyalists into the 
Province of Quebec (which included what would become Ontario), conditions became less 
advantageous. Population growth caused many to move into European territory, but the death of 
the fur trade left the Anishinabeg with little to exchange for European goods aside from their 
land. 
 
5.3 The Euro-Canadian Era 
 
During the American Revolutionary War (1775-1783), most of the League of the 
Haudenosaunee/Six Nations (except for the Oneida) supported the Loyalist/British cause, which 
is unsurprising given their longstanding history of allegiance and cooperation. In 1779, two years 
after joining the conflict, most Seneca, Onondaga and Cayuga towns became targets of American 
forces and were destroyed. This caused the Iroquois to seek retribution, and under the leadership 
of the Mohawk captain Joseph Brant, Iroquois forces attacked and burned rebel forts and 
settlements as far east as Schenectady, New York (Ramsden 2010). The war ended in 1783, and 
Great Britain and the newly incorporated United States established their formal boundaries, a 
process which involved numerous treaties lacking Aboriginal input and involvement. The 
governor of what was then the Province of Quebec, Lord Frederick Haldimand, arranged to 
purchase a tract of land from the Mississaugas in 1784, which he intended for the resettlement of 
Six Nations loyalists displaced by the war (Coyne 1895:29; Six Nations Council 2010:2). 
Approximately 950,000 acres were included in this so-called Haldimand Tract, which extended 
for 9.6 km on either side of the Grand River, from its source to its mouth (see Figure 12). 
 
In what would become the first of a number of legal complications to the transfer, Haldimand left 
office before the grant was legally confirmed and before title for the lands was properly 
transferred to Brant and his people. As settlers began to move into Six Nations territory, the land 
quickly became unsuitable for hunting and Brant’s people needed to find alternate means of 
support. In 1787, Brant began to sell some lands within the tract to raise investment income for 
Six Nations (Johnston 1964:xliii). 
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Figure 12: The Haldimand Tract (Left) and the Haldimand Proclamation (Right) 

 (Six Nations Council 2010:2) 
 

 
Four years later the face of what would become Ontario changed considerably, and the 
Constitutional Act of 1791 created the Provinces of Upper Canada and Lower Canada from the 
former Province of Quebec (Craig 1963:17). Colonel John Graves Simcoe was appointed the 
first Lieutenant Governor of Upper Canada, and he was responsible for governing the new 
province, directing its settlement and establishing a constitutional government modelled after 
that of Britain (Coyne 1895:33). In 1792, Upper Canadian legislature incorporated the Eastern, 
Midland, Home and Western Districts from the former Lunenburg, Mecklenburg, Nassau and 
Hesse Districts of the Province of Quebec (previously established by Lord Dorchester in 1788). 
 
Simcoe initiated several schemes to populate and protect the newly-created province, and he 
employed a settlement strategy that relied on the creation of shoreline communities with 
effective transportation links. These communities, inevitably, would be composed of lands 
obtained from the First Nations, and many surrenders and purchases were arranged in the closing 
years of the 18th century and in the early 19th century. The Aboriginal lands that would later make 
up Wellington County were not exempt from Simcoe’s grasp, despite the fact that it was not one 
of the nineteen counties that he initially laid out. 
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In 1793, Simcoe issued a patent confirming Six Nations’ title to the Haldimand Tract, but at the 
same time he reduced the size of the grant by 275,000 acres (the ‘Source Lands’ of the Grand 
River), arguing that the Crown could not grant lands that they did not own (Historical Atlas 
Publishing Co. 1906:2). Simcoe further specified that Tract land could only be sold to the Crown, 
as he was concerned that ‘land jobbers’ (speculators) might take advantage of Six Nations.  
 
Brant was in favour of the sales, and in 1796 he was granted Power of Attorney to surrender “In 
Trust” four large sections of the Haldimand Tract (Blocks 1-4) in exchange for yearly payments 
for the “perpetual care and maintenance” of Six Nations for 999 years (Six Nations Council 
2010:3). In 1797, the Executive Council of Upper Canada appointed three trustees to act on 
behalf of Six Nations in negotiating the sale (Johnston 1964:xlvi-xlvii). In 1798, Brant 
surrendered Blocks 1-6 (352,707 acres) “In Trust” to the Crown, exceeding his Power of 
Attorney (Six Nations Council 2010:Insert 1). 
 
Many of these lands would eventually be incorporated into Wellington County. The ‘Source 
Lands’, originally proclaimed by Haldimand but never transferred (Six Nations Council 2010:2), 
would eventually become part of the Townships of East and West Luther, Amaranth, East and 
West Garafraxa, Erin and Eramosa (Six Nations Council 2010:Insert 4-5). These lands of these 
future townships, as well as Luther and part of Arthur, were officially obtained by the Crown 
from the Mississaugas in 1818 as part of a purchase involving a total of 648,000 acres (Historical 
Atlas Publishing Co. 1906:2). Part of Haldimand Tract Block 3 would become Pilkington 
Township, and Block 4 would later be known as Nichol Township. The remaining lands that 
would make up Wellington County, including the future townships of Peel, Maryborough, Minto 
and the remainder of Arthur, were surrendered in 1827 by chiefs of the Chippewa Nation 
(Historical Atlas Publishing Co. 1906:2).  
 
David William Smyth’s Map of the Province of Upper Canada from 1800 illustrates the complex 
arrangements of lands that would become Wellington County (see Figure 13). The Six Nations’ 
Lands of the Haldimand Track are clearly visible, of which part of Block 3 and all of Block 4 
would eventually be incorporated. To the north are the ‘Source Lands’ that were never 
transferred to Brant, and instead were obtained from the Mississaugas by the Crown in 1818. To 
the northwest are Reserved Lands of the Chippewa Nation, which they surrendered in 1827. To 
the east are Church Lands, which were part of the 1/7th of all Crown lands designated for the 
clergy under the Constitutional Act of 1791. These lands were originally intended to be spread 
evenly throughout Upper Canada, but instead they were typically reserved in large blocks 
adjacent to the nearest established townships. Eventually a clergy corporation was created to 
make leases, but few settlers were interested in these comparably expensive lands. After some 60 
years of issues and agitation by both clergy and colonists, these reserves were abolished in 1854 
(Historical Atlas Publishing Co. 1906:2). 
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Figure 13: Detail of Smyth’s A Map of the Province of Upper Canada (1800) 

(Cartography Associates 2009:David Rumsey Collection) 
 
 

5.3.1 The County of Wellington 
 
The large expanse of lands that would become the historic County of Wellington was obtained 
partly from Six Nations and partly from other treaties and surrenders with Anishinabeg peoples 
surrounding the Haldimand Tract. This area fell within several different political boundaries 
between the late 18th and 20th centuries, and the administrative history of the land is one of the 
most complex and rich in southern Ontario. By the second session of the second Parliament of 
Upper Canada in 1798, the Home and Western Districts were subdivided, and the Niagara and 
London Districts were created from each, respectively. What would become Wellington County 
remained, at that time, within the Home District, and the majority was initially administered as 
part of the West Riding of the expansive County of York (see Figure 14). The future townships 
in the northeastern part, however, fell within the boundaries of Simcoe County, while those in 
the northwest actually belonged to the sparsely settled London District.  
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Figure 14: Detail from J. Purdy’s A Map of Cabotia (1814) 
(Cartography Associates 2009:David Rumsey Collection) 

 
At the turn of the 19th century, these Crown lands were freely granted to arriving settlers, 
provided that they met specific conditions of settlement. These pioneers were required to clear at 
least 5 acres of their lot and the adjacent road allowance, as well as build and shingle a house 
within 18 months. Once these requirements were met, the Crown Deed would have been issued 
(Historical Atlas Publishing Co. 1906:2). 
 
Eventually, as smaller units of government became more desirable, York County and the Home 
District were further divided. Much of what would become Wellington County was incorporated 
into the newly formed Halton County in the Gore District in 1816, which had its capital at 
Hamilton (Historical Atlas Publishing Co. 1906:2). At that time the northernmost future 
Townships of Luther and Amaranth remained part of Simcoe County in the Home District, while 
those of Minto, Arthur and Maryborough continued to be part of the London District (see Figure 
15). The southern townships of the Gore District were the best settled (Smith 1846:213). 
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Figure 15: Detail from J. Arrowsmith’s Upper Canada (1837) 

(Cartography Associates 2009:David Rumsey Collection) 
 
 
Settlement in the area was initially slow, but the vast majority of the settlers were either English, 
Irish or Scottish (Smith 1846:213). These people faced a difficult existence, clearing forests, 
building structures, bartering for much needed supplies, and dealing with the difficult winters of 
southern Ontario. In the early 19th century shanties and log cabins were the norm, which were 
subsequently followed by wood-framed or stone houses with large barns (Historical Atlas 
Publishing Co. 1906:2). Roads in the 1830’s were dismal, according to early records, with the 
first settlers complaining of awful shaking, smashed bottles of whiskey, and an overall 
preference for walking unless grievously injured. Transportation via the extensive water systems 
remained preferable, for obvious reasons (Historical Atlas Publishing Co. 1906:2). 
 
In 1838, further administrative changes were made, and the Wellington District was created from 
parts of the Gore, Home and London Districts (see Figure 16). This district housed the Counties 
of Wellington, Waterloo and Grey. Wellington County occupied an area of 652,578 acres and 
was very irregular in shape (see Figure 17), with numerous odd projections directly related to its 
diverse history of administrative and political change (Historical Atlas Publishing Co. 1906:1). 
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Figure 16: Detail from J. Calvin Smith’s Ontario, Canada (1852) 

(Cartography Associates 2009:David Rumsey Collection) 
 
 
At that time Wellington County contained the Townships of Amaranth, Arthur (including Minto 
and Luther), Eramosa, Erin, Garafraxa, Guelph, Maryborough, Nichol, Peel, Pilkington and 
Puslinch. Guelph, Galt and Fergus were the primary contestants for the county seat, but it was 
Guelph that emerged as the leading city of the new polity. Arrangements were then made for the 
construction of the district’s own Court House and Jail, and the contracts were awarded to 
William Allen and William Day, respectively. The first meeting of the District Council was held 
in the Court House on Feb 8, 1842, but numerous members were disqualified due to electoral 
irregularities and a special session had to be held again on April 14, 1842 (Historical Atlas 
Publishing Co. 1906:2). 
 
With improved circumstances came an increase in settlement, and some 15,000 acres of land 
were brought under cultivation between 1842 and 1844 (Smith 1846:214). Eventually, the desire 
for gravelled roads led to the passing of a bylaw on Dec 16, 1847 geared towards improvements 
to Brock Road, from Dundas to Guelph. On June 14, 1851 another bylaw supported the 
development of the Elora and Saugeen Road. Other roads quickly followed suit, and the 
surrounding townships began to develop and expand their infrastructure, further adding to the 
attractiveness of settlement in Wellington County (Historical Atlas Publishing Co. 1906:2).  
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Figure 17: Detail from G.W. Colton’s Canada West (1856) 
(Cartography Associates 2009:David Rumsey Collection) 

 
 
The desire for a railway also began ca. 1851, and on Jan 20, 1852 the first train carrying visitors 
and dignitaries arrived at York Road Bridge, along the CN Railway’s Toronto and Guelph line. 
This rail system ushered in a great era of prosperity for Guelph and Wellington County, and it 
accommodated a rush of immigrants seeking lands in the north. Additional lines were soon to 
follow, and by 1870 railways reached Fergus and Harriston, with further expansion to 
Southampton by 1872. The Wiarton and Owen Sound rail branches diverged at Harriston, while 
the Stratford and Lake Huron line passed through Palmerston, contributing to the growth of both 
communities. The Toronto, Grey and Bruce Railway opened in 1871, running trains to Mount 
Forest, and in 1880 the Credit Valley railway passing through Erin and Garafraxa was completed 
(Historical Atlas Publishing Co. 1906:2). 
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The northern Townships of Minto, Arthur, Luther and Amaranth were home to significant 
historic communities such as Harriston, Palmerston, Mount Forest, Arthur, Kenilworth, Luther 
and Laurel. In central Wellington County the Townships of Maryborough, Peel, Garafraxa and 
Erin had population centres at Rothsay, Drayton, Glenallan, Alma, Garafraxa, Erin and 
Hillsburg. The southern Townships of Pilkington, Nichol, Eramosa, Guelph and Puslinch housed 
communities such as Elora, Fergus, Eramosa, Eden Mills, Morriston and, of course, the Town of 
Guelph (see Figure 18). Fergus and Elora were both founded at mill sites on the Grand River, 
and Eden Mills, Rockwood and Everton had a similar history on the Eramosa River (Chapman 
and Putnam 1984:139). 
 
 

 
Figure 18: Detail from A.J. Johnson’s Ontario, of the Dominion of Canada (1874) 

(Cartography Associates 2009:David Rumsey Collection) 
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The Town of Guelph, founded in 1827 by John Galt on a block of land belonging to the Canada 
Company, gradually emerged as the cultural and commercial centre of the region (Smith 
1846:213). Situated on a gravel terrace at the confluence of the Speed and Eramosa Rivers, the 
community of Guelph grew exponentially over the 19th century and quickly spread over the 
surrounding hills. Many of the prominent features of the town were situated on large drumlins, 
including the Roman Catholic cathedral at the end of Macdonald Street and the hospitals and 
cemeteries to the east of the Speed River. The educational hub of Guelph, including the Ontario 
Agricultural College and later the Macdonald Institute, the Ontario Veterinary College and 
University of Guelph, occupied additional drumlins to the south. The town’s industry initially 
developed primarily on more level ground adjacent to the Eramosa River (southeast of the city 
core), but later spread to the northwest as the town developed into a city (Chapman and Putnam 
1984:138-139). 
 
Wellington County would eventually be reduced in size, as municipal rearrangements saw the 
removal of Amaranth and East Garafraxa to Dufferin County in 1881, and the further addition of 
East Luther to Dufferin County in 1883 (Historical Atlas Publishing Co. 1906:2). Census records 
from the late 19th century indicate that the population peak during the historic Euro-Canadian era 
took place in 1881, with a population of 64,641. Between 1881 and 1921 there was a general 
decline in population, down to 54,160 people, but from 1921 onwards the population steadily 
rose, reaching 59,453 in 1941 and 66,903 in 1951. As of 1956, the population was 75,791, 36% 
of which was rural but only 24% of which actually lived on farms (Hoffman et al. 1963:8). 
Guelph continued to be the most significant community, with its mix of old world architecture 
and modern suburbs and industry, widely known for its centres of higher education (Hoffman et 
al. 1963:7). 
 
The Township of Centre Wellington itself was incorporated in 1999, consisting of the town of 
Fergus, the village of Elora and parts of the townships of West Garafraxa, Nichol, Pilkington and 
Eramosa. 
 
5.3.2 Pilkington Township 
 
The study area lies at the northern end of Pilkington Township, which was originally obtained by 
the Crown as part of Block 3 of the Haldimand Tract, sold by Brant and the Six Nations at the 
end of the 18th century. This land (86,078 acres) was first patented by the Crown to William 
Wallace, a carpenter from Old Niagara, on Feb 5, 1798. Wallace subsequently sold a substantial 
portion of Block 3 to raise revenue to cover his debts, consisting of a rectangular strip of land 
along its northeastern front (Smith 1846:224). The sale took place on May 10, 1799, and the 
purchaser was Lieutenant (later General) Robert Pilkington, who had accompanied Simcoe to 
Upper Canada. That land would eventually become Pilkington Township in Wellington County, 
bordered on the west by Woolwich Township, the north by Peel Township, the east by Nichol 
Township and the south by Guelph Township (Historical Atlas Publishing Co. 1906:7). These 
lands remained thinly settled for much of early 19th century (Smith 1846:224). 
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The land was first surveyed by Deputy Surveyor A. Jones in 1808, at the same time as Woolwich 
Township. These ‘Pilkington Lands’ consisted of 30,033 acres, laid out in six concessions of 
farm lots north of the Grand River and five concessions of lots to the south. These lots were 
uniformly arranged for the most part, aside from the central part of Pilkington where there were 
irregularly-shaped and broken front lots along the Grand River. Unfortunately for Lieutenant 
Pilkington, it would be over a decade after the initial survey before he could convince anyone to 
settle in his township (Historical Atlas Publishing Co. 1906:7). 
 
The first documented settler was one William Wolcott (an American). Two French refugees are 
also known to have established a cabin in Pilkington Township. From 1819 to 1823, additional 
families were sent out by Pilkington himself. In 1819 Thomas Lepard (a magistrate) arrived, as 
did Robert Greenhalgh and his wife. The Greenhalghs were known to have operated a hand mill 
for grinding grain, servicing the local community (the closest true mill being at Preston). Other 
early settlers were George Reeve (1819), Thomas Robinson (1819), Thomas Smith (1821), Mr. 
Theopilus (1821), Henry Wilbee (1821) and his son, George Wilbee (1821) (Historical Atlas 
Publishing Co. 1906:7). 
 
The first sawmill was founded in 1820, on the east bank of the Grand River on the Lepard farm. 
A dam was also commissioned, and the contract went to one Roswell Mathews. Unfortunately, 
poor foundations caused the dam to wash away in the spring floods of 1822, and Matthews had 
to build a new dam to replace it. A small grist mill was also founded at that time, operated by Mr. 
Davis. In a continued run of ill-luck, the new dam washed away again three years later, and the 
site was abandoned (Historical Atlas Publishing Co. 1906:7).  
 
Roswell Matthews then salvaged much of the machinery from the original site and set up new 
mills on Frenchmen’s Creek (near Inverhaugh post office), which were operated by Joshua 
Galloway. One Mr. Reynolds arrived in 1830, purchasing 100 acres, and in 1831 he was 
appointed as the local magistrate (Historical Atlas Publishing Co. 1906:7). Altogether, however, 
settlement in Pilkington Township was very slow, as the land was very highly priced (more than 
double that of Nichol Township). With the death of Pilkington in 1835, land sales effectively 
ceased. His affairs were in very poor shape, and his estate was subsequently put into chancery. 
As of 1841, the entire population of Woolwich Township, including the future Pilkington 
Township, was only 1009 (Smith 1846:224). 
 
Progress was not made until 1842, at which time agents arranged for the opening of the land for 
sale once again. Additional lots west of the Grand River were surveyed by Mr. Rankin in 1845 
(Concessions A, B and C), and early settlers here included Peter Hay and R. Cromar (Historical 
Atlas Publishing Co. 1906:7). Settlers began to arrive in greater numbers by the mid-19th century, 
and substantial communities grew up at Alma and Elora. 
 
Elora, although falling within Nichol Township, shared a border with Pilkington Township and 
was settled in 1832. By the mid-19th century the village had about 100 inhabitants, as well as two 
churches, a post office, a physician, a surgeon, a grist mill, an oatmeal mill, a saw mill, a cloth 
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factory, a store, a tavern and several other small businesses (Smith 1846:54). By 1915, Elora 
boasted some 1,200 residents, with a variety of successful business including F.J. Capell’s 
‘Druggist and Optician’, D.F. Stewart’s ‘Elora Textile Co.’, H. Hastings’ ‘Iroquois Hotel’ and H. 
Wissler’s ‘Barrister, Solicitor, Conveyancer, Etc.’ (Henry Vernon & Son 1915:312-313).  
 
Alma, situated northeast of the study area, straddled the Townships of Pilkington, Peel and 
Nichol (see Figure 19). By the turn of the 20th century it had a population of approximately 250 
people, and local businesses included a hotel, a flax mill, a saw mill, and several stores and 
blacksmith shops (Historical Atlas Publishing Co. 1906:7). By 1916 it had 300 people, and the 
general stores were operated by Anthony Griffin and W.A. Curry, while the hotel was managed 
by S.J. Hammill (Henry Vernon & Son 1915:308). 
 
 

 
Figure 19: The Village of Alma at the Turn of the 20th Century 

(Historical Atlas Publishing Co. 1906:86) 
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Pilkington Township remained part of Woolwich until 1852, at which time it was became its own 
municipality (Historical Atlas Publishing Co. 1906:7). 
 
5.3.3 The Study Area 
 
The study area falls along a historically surveyed road allowance between Concession 3 and 
Concession 4, and therefore does not fall within any particular lot (see Figure 20). It is bordered 
on the east by Lot 3N, Concession 3 and on the west by Lot 3N, Concession 4. Walker & Miles 
Illustrated Atlas of Wellington (1877) indicates that Lot 3N, Concession 3 belonged to J.R. 
Hunter (100 acres), and that Lot 3N, Concession 4 had been parted between Edward Marshall 
(50 acres) and W. Howard (50 acres). The locations of their homesteads are not indicated on this 
particular historic map (McGill 2001:The Canadian County Atlas Digital Project). 
 
 

 
Figure 20: Detail from Walker & Miles Illustrated Atlas of Wellington (1877), Showing the 

Study Area 
 (McGill 2001:The Canadian County Atlas Digital Project) 

 
 
According to the Historical Atlas Publishing Co.’s Historical Atlas of the County of Wellington 
(1906), these lots had different owners by the turn of the 20th century (see Figure 21). Lot 3N, 
Concession 3 belonged to Mark Tolton, who was a major landholder owning Lots 3N, 4N and 
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5N of Concession 3 (300 acres). His homesteads are all indicated on Lot 4N, well outside of the 
study area. Lot 3N, Concession 4 had multiple owners, as 4 part lots had been established by that 
time. These included the lands of John Marshall (25 acres), Edward Marshall (12.5 acres) and 
Joseph Stickney (12.5 acres) in the southwest, and John A. Hill (50 acres) in the northeast. The 
Hill homestead is indicated as being well south of the study area (Historical Atlas Publishing Co. 
1906:86). 
 
 

 
Figure 21: Detail from the Historical Atlas Publishing Co.’s Historical Atlas of Wellington 

County (1906), Showing the Study Area 
(Historical Atlas Publishing Co. 1906:86) 

 
 
Henry Vernon & Son’s Vernon’s Farmers and Business Directory for the Counties of Dufferin, 
Halton, Peel, Waterloo and Wellington (1915) indicates that John A. Hill continued to be a 
freehold farmer on Lot 3N, Concession 4. New owners are attested on Lot 3N, Concession 3, 
however, and freehold farmers Drew Aitchison, Arthur Tutton, Jason Tutton and Mrs. M. Tutton 
appear to have purchased lands once belonging to Mark Tolton (Henry Vernon & Son 1915:297-
300). 
 
 
6.0 Archaeological Potential 
 
In addition to the relevant historical sources and the results of past excavations and surveys, the 
archaeological potential of a property can be assessed using its soils, hydrology and landforms as 
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considerations. Young et al. note that, "either the number of streams and/or stream order is 
always a significant factor in the positive prediction of site presence" (1995:23). They further 
note that certain types of landforms, such as moraines, seem to have been favoured by different 
groups throughout prehistory (Young et al. 1995:33). According to several researchers, such as 
Janusas (1988:1), "the location of early settlements tended to be dominated by the proximity to 
reliable and potable water resources." Site potential modeling studies (Peters 1986; Pihl 1986) 
have found that most prehistoric archaeological sites are located within 300 m of either extant 
water sources or former bodies of water, such as post-glacial lakes. The Ministry of Tourism and 
Culture (Ontario Ministry of Culture 2005:12-13) accordingly identifies high potential First 
Nation sites within 300 m of a primary water source and 200 m of a secondary water source. 
 
While many of these studies do not go into detail as to the basis for this pattern, Young et al. 
(1995) suggest that the presence of streams is a significant attractor for a host of plant, game, and 
fish species which in turn encourage human settlement in an area. Additionally, lands in close 
proximity to streams and other water courses were valued as they offered access to transportation 
and communication routes. Other factors attracting prehistoric settlement include the presence of 
well-drained soils (for habitation and agriculture), elevated knolls and ridges, unique landforms 
(waterfalls, rocky outcrops, caverns) and valued natural resources (raw materials, concentrations 
of specific flora/fauna). Conversely, it must be understood that non-habitational sites (e.g. 
burials, lithic quarries, kill sites, etc.) may be located anywhere. Potential modeling appears to 
break down when it comes to these idiosyncratic sites, many of which have more significance 
than their habitational counterparts as a result of their relative rarity. 
 
With the development of integrated 'complex' economies in the Historic (or Euro-Canadian) era, 
settlement tended to become less dependent upon local resource procurement/production and 
more tied to wider economic networks. As such, proximity to transportation routes (roads, 
canals, etc) became the most significant predictor of site location, especially for Euro-Canadian 
populations. In the early Historic era (pre-1850), when transport by water was the norm, sites 
tended to be situated along major rivers and creeks - the 'highways' of their day. With the 
opening of the interior of the Province of Ontario to settlement after about 1850, sites tended to 
be more commonly located along historically-surveyed roads. Positive potential for Historic 
archaeological materials can also be inferred by proximity to documented historic structures 
(churches, cemeteries, houses) and locations associated with historic events. 
 
Based on the study area’s location, drainage, topography and land-use, it seems clear that it 
would, in its pristine state, have a high potential for the presence of both Pre-Contact and Euro-
Canadian era sites. The potential for Pre-Contact sites is high due to the presence of Carroll 
Creek, which traverses the study area. The potential for Historic sites is similarly high given that 
3rd Line West was a historically-surveyed thoroughfare, and therefore a significant settlement 
attractor. The lack of development in the study area for residential or commercial purposes has 
preserved this high archaeological potential. In sum, the study area has the potential to yield sites 
which span Ontario’s entire archaeological history. 
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7.0  Field Methods 
 
Given that the study area was comprised of lands not under cultivation, it was necessary to 
utilize the test pitting survey method to complete the assessment (sometimes referred to as 
shovel-testing). In this strategy, small regular ‘test’ pits, 30 cm in diameter, were hand-excavated 
down into the first 5 cm of subsoil at prescribed intervals across the study area (see Plates 1-2). 
The Ministry of Tourism and Culture’s Draft Standards and Guidelines for Consultant 
Archaeologists (Ontario Ministry of Culture 2009:13) require that lands in southern Ontario be 
assessed according to the following standards: 
 

• Test pitting is to be carried out at 5 m intervals for all lands within 300 m of any 
features with archaeological potential; 

• Test pitting is to be carried out at 10 m intervals for all lands more than 300 m 
from any features with archaeological potential. 

 
The Ministry of Tourism and Culture (Ontario Ministry of Culture 2009:5-6) identifies features 
indicating archaeological potential as follows: 
 

• Previously-identified archaeological sites; 
• Natural water sources; 
• Elevated topography (e.g. drumlins, eskers, moraines, etc.); 
• Pockets of well-drained sandy soils; 
• Distinctive landforms that may have been attractive as spiritual sites (e.g. 

waterfalls, rock outcrops, caverns, mounds, etc.); 
• Resource collection areas (e.g. raw material sources, migratory routes, prairie 

lands); 
• Historic transportation routes; 
• Historic settlements; 
• Properties designated under the Ontario Heritage Act; 
• Locations identified as archaeological sites by the local knowledgebase, oral 

history, etc. 
 
Survey is not required on lands with no or low archaeological potential (Ontario Ministry of 
Culture 2009:10), including lands that: 
 

• Are permanently wet; 
• Are steeply sloped (greater than 20º); 
• Consist of nothing but exposed bedrock. 

 
All lands exhibiting archaeological potential were assessed according to these standards (see 
Figure 3). Soil from each test pit was screened through 6 mm mesh and examined for 
archaeological remains (see Plate 3). If cultural materials were encountered in the course of the 
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survey, each positive test pit would be documented. Clustered test pits at a transect interval of 1 
m may be excavated in areas of high artifact concentrations to further delimit the site. All 
artifacts recovered from test pits are collected for analysis, and all test pits are backfilled upon 
completion. 
 
Artifacts that may indicate the presence of significant cultural deposits include bone, charcoal, 
lithics (stone tools and refuse generated by their production and use), ceramics, glass, and metal. 
Archaeological features such as pits, foundations, and other non-portable remains may also be 
detected during a Stage 2 survey. Any archaeological materials encountered are flagged, mapped, 
photographed and collected for further analysis. Artifact locations are recorded on topographic 
maps, in field notes and at +/- 5 m accuracy on a Garmin eTrex Legend, WAAS-enabled, GPS 
(using the WGS-84 coordinate system). As part of the Stage 2 assessment, all field data was 
removed, with permission from the land owner. Any artifacts recovered are sent to the ARA 
office at 97 Gatewood Road in Kitchener, Ontario for processing, cataloguing, analysis and 
curation. All project photographs, mapping materials, and field notes are stored at the same 
facility. 
 
 

 
Plate 1: View of Crewmembers Test Pitting at 5 m Intervals 
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Plate 2: View of a Typical Test Pit, Excavated into Subsoil 

 
 

 
Plate 3: View of Crewmember Screening through 6 mm Mesh 
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8.0 Results 
 
The Stage 2 archaeological assessment of lands with the potential to be impacted by the proposed 
reconstruction of the 3rd Line Bridge was conducted on October 21st of 2010. Legal Permission 
to Enter (PTE) and recover artifacts on project lands was granted by the landowner. Key 
personnel involved during the assessment were P.J. Racher, Project Director; A.J. Wong, Field 
Director; and 3 additional crewmembers. Field conditions were excellent, with partly cloudy 
skies and dry soil for screening. 
 
The test pit survey of the study area yielded no finds with significant cultural heritage value or 
interest (see Figure 3). A substantial part of the study area (30%) was found to have been 
disturbed by earlier construction activities, including lands on either side of 3rd Line West 
northwest of the bridge (see Plate 4). Approximately 55% of the study area was not fully 
surveyed due to the presence of lands that were permanently wet (5%) and lands sloped greater 
than 20º (50%) (see Figure 3). These areas were test pitted where possible. Wet areas were 
confined to the banks of Carroll Creek in the central part of the study area. Lands sloped greater 
than 20º were identified adjacent to the wet areas (see Plates 5-6), and throughout most of the 
southeastern part of the study area (see Plate 7-9). 
 
 

 
Plate 4: View of Disturbed Gravel Shoulders Northwest of Bridge (Facing Southeast) 
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Plate 5: View of Lands Sloped > 20º on East Side of Bridge (Facing Southeast) 

 
 

 
Plate 6: View of Lands Sloped > 20º on West Side of Bridge (Facing Southeast) 
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Plate 7: View of Lands Sloped > 20º, Southeast of Bridge (Facing Southeast) 

 
 

 
Plate 8: View of Lands Sloped > 20º, West Side of 3rd Line West (Facing Northwest) 
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Plate 9: View of Lands Sloped > 20º, East Side of 3rd Line West (Facing Southeast) 

 
 

9.0 Recommendations and Advice on Legislative Compliance 
 
Over the course of the Stage 2 archaeological assessment, no cultural materials were recovered. 
Accordingly, Archaeological Research Associates Ltd. feels that no further archaeological 
study of the area would be productive. It is recommended that the project be released from 
further heritage concerns. A Letter of Concurrence with these recommendations is requested. 
 
This report is filed with the Minister of Tourism and Culture as a condition of licensing in 
accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18. The report will be 
reviewed to ensure that the licenced consultant archaeologist has met the terms and conditions of 
their archaeological licence, and that the archaeological fieldwork and report recommendations 
ensure the conservation, protection and preservation of the cultural heritage of Ontario.  
 
Should previously undocumented archaeological resources be discovered, they may be a new 
archaeological site and therefore subject to Section 48 (1) of the Ontario Heritage Act. The 
proponent or person discovering the archaeological resources must cease alteration of the site 
immediately and engage a licenced consultant archaeologist to carry out archaeological 
fieldwork, in compliance with Section 48 (1) of the Ontario Heritage Act. This condition 
provides for the potential for deeply buried or enigmatic local site areas not typically identified 
in evaluations of potential. 
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The Cemeteries Act requires that any person discovering human remains must immediately 
notify the police or coroner and the Registrar of Cemeteries, Ministry of Small Business and 
Consumer Services. All work in the vicinity of the discovery will be suspended immediately. 
Other government staff may be contacted as appropriate; however, media contact should not be 
made in regard to the discovery. 
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Appendix: Project Mapping Provided by Triton Engineering Services Limited 
 

 














































































	3rd Line EIS_FINAL DRAFT_Dec 6_2010.pdf
	Report Cover Page
	3rd Line EIS_FINAL DRAFT_Dec 6_SA_JP_VS_SS
	Appendix Title Pages

	ARA - Stage 1-2 - 3rd Line West Bridge Reconstruction (PJR Nov 12, 2010).pdf
	Stage 1 and 2 Archaeological Assessment
	TABLE OF CONTENTS
	Executive Summary:
	Personnel:
	Acknowledgements:
	1.0 Introduction
	2.0 Location
	3.0 Geography
	4.0 Previous Archaeological Research
	5.0 Historic Land Use Summary
	5.1 The Pre-Contact Era
	5.2 The Early Contact Period
	5.3 The Euro-Canadian Era
	5.3.1 The County of Wellington
	5.3.2 Pilkington Township
	5.3.3 The Study Area


	6.0 Archaeological Potential
	7.0  Field Methods
	8.0 Results
	9.0 Recommendations and Advice on Legislative Compliance
	10.0 References Cited
	Appendix: Project Mapping Provided by Triton Engineering Services Limited


