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The conclusions in the report titled Baseline Geomorphological Characterization Report are Stantec’s 
professional opinion, as of the time of the report, and concerning the scope described in the report. The 
opinions in the document are based on conditions and information existing at the time the scope of work was 
conducted and do not take into account any subsequent changes. The report relates solely to the specific 
Project for which Stantec was retained and the stated purpose for which the report was prepared. The report 
is not to be used or relied on for any variation or extension of the Project, or for any other project or purpose, 
and any unauthorized use or reliance is at the recipient’s own risk. 

Stantec has assumed all information received from UTRCA (the “Client”) and third parties in the preparation 
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use of such information, Stantec assumes no responsibility for the consequences of any error or omission 
contained therein. 
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may result. 
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Introduction 
January 27, 2025 

1.0 INTRODUCTION 

Stantec Consulting Ltd was retained by the Upper Thames Region Conservation Authority (UTRCA) to 
conduct an Environmental Assessment (EA) for the Fullarton Dam and reservoir at the Fullarton 
Conservation Area (the Project) in the Municipality of West Perth, Ontario. The EA is being conducted to 
support long-term planning for the Fullarton Dam. As part of the initial phases of the EA, this report was 
prepared to establish a baseline characterization of geomorphological conditions for the unnamed 
watercourse that flows through the reservoir and dam and discharges into the North Thames River at the 
downstream end of the project site (Figure 1). 

The baseline assessment was prepared based on a field assessment conducted by Stantec and available 
background site information, including hydrology, hydraulic data, and topographic information. 
Establishing baseline conditions will inform the development and evaluation of alternative solutions as 
part of the EA’s anticipated next steps. These alternative solutions are expected to include options related 
to maintaining the dam or removing all or a portion of the dam combined with restoring the unnamed 
watercourse at the project site. Concurrently under separate covers, Stantec is also conducting a 
geotechnical review of the dam and baseline site assessments of hydrogeology, archaeology, natural 
heritage, and cultural heritage to provide key input to evaluating alternatives. 

The EA will evaluate impacts and opportunities for the alternatives, including associated costs, habitat 
considerations for unnamed watercourse and the reservoir (e.g., snapping turtles), fish passage, and use 
of the conservation area by local residents. Under the Lakes and Rivers Improvement Act (2017), any 
contemplated dam reconstruction or modification requires an EA of the dam and surrounding areas. 

1.1 BACKGROUND 

Fullarton Conservation Area is a 34-hectare area used recreationally for hiking, fishing, canoeing, and 
picnicking. Trails are located throughout the Conservation Area, including around the reservoir and 
through the site's mixed deciduous and pine wood forested areas. Two baseball diamonds are located on 
the northwest portion of the Fullarton Conservation Area; they are part of the Fullarton Centennial Park, 
which opened on June 25, 1966. 

The Fullarton Dam, an earth dam, was installed on the unnamed watercourse in the 1950s to create a 
recreational lake/reservoir. This reservoir has an area of approximately 2.5 hectares. The earth dam 
structure impounding is 110 m long, with a crest width of approximately 6 m and approximately 2.5 m of 
hydraulic head impounded at low flow conditions. Based on the project discussions, dam maintenance is 
the responsibility of the Municipality of West Perth. 

le \\ca0004-ppfss01\01609\active\160901056\05_report_deliv\fg\geomorph_dam\rpt_160901056_baseline_20250128.docx 1.1 
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The unnamed watercourse runs through the Fullarton Conservation Area and provides potential 
coldwater habitat (UTRCA, 2017). The dam blocks fish passage to upstream reaches of the unnamed 
watercourse. Email correspondence between the UTRCA and Dietrich Engineering (March 7, 2023) 
confirmed that alternative solutions identified within the project site will not be subject to the Drainage Act. 

  1.2 BASIS 

The baseline characterization is based on a site assessment conducted by Stantec on January 11, 2023, 
project discussion with the UTRCA and Municipality of West Peth, and multiple background data sources 
available for the site. Table 1 summarizes the background data available and reviewed as part of this 
baseline assessment report. In addition, Appendix A presents photographs from the site assessment, and 
Appendix B provides key background documentation. 

Table 1: Baseline Characterization Data Sources 

Data Type Source 

Field Data 

Channel Survey by Stantec (2023) 
Fluvial Geomorphological Field Assessment by Stantec (2023) 
Detailed Site Survey by Konecny et al. (2018) 
Fluvial Geomorphological Field Assessment by Konecny et. al. (Fall 
2018) 

Site Photographs 
Stantec Field Visit (2023) 
UTRCA (2010, 2011, 2015, 2019, 2022) 

Models 
Hydraulic HEC-RAS Model (Konecny et al. 2018) 
Hydrologic HEC-HMS as part of the 2007 Dam Safety Assessment 
Report (DSA; Acres International, 2007) 

UTRCA Data 
2022 Watershed Report Card – Fullarton (UTRCA, 2022) 
Report Card Watersheds Map (UTRCA, 2022) 

Historical Imagery Aerial photography provided by the University of Toronto (2023) and the 
National Air Photo Library 

Reports 

Environmental Conditions Report (UTRCA 2017) 
Neil Drain & Fullarton Reservoir Rehabilitation – Phase I Final Report 
(Konecny et al., 2018) 
Neil Drain & Fullarton Reservoir Rehabilitation – Phase II Final Report 
(Konecny et al., 2018) 
Dam Safety Report (Acres International, 2007) 
Neil Drain Report (Howes, 1967) 

le \\ca0004-ppfss01\01609\active\160901056\05_report_deliv\fg\geomorph_dam\rpt_160901056_baseline_20250128.docx 1.3 
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Hydrology 
January 27, 2025 

2.0 HYDROLOGY 

The drainage area for the unnamed watercourse at the confluence of the North Thames River is 
approximately 4 km2. The North Thames River is 350 m downstream of the Fullarton Dam. The land use 
within the unnamed watercourse drainage area is predominantly agricultural and undifferentiated rural 
land use (85%), with approximately 5% marsh/swamp along the channel corridor, 5% treed area, and 
community infrastructure and open water over the remaining area (Ontario Flow Assessment Tool, n.d.). 

The Fullarton Corridor 2022 Watershed Report Card states that 50-70% of the local streamflow is 
baseflow from groundwater discharge. This groundwater discharge that characterizes the watershed 
supports coldwater aquatic habitat. The UTRCA has identified unnamed watercourse as providing 
potential coldwater habitat. 

Environment Canada’s Stratford WWTP weather station (ID 6148105) indicates that the area receives an 
average annual precipitation of 1070 mm based on data from 1981 to 2010. 

2.1 DESIGN FLOW 

A HEC-HMS hydrology model was developed as part of the dam safety analysis conducted for the 
Fullarton Dam (Acres, 2007). This model calculates design flows for the unnamed watercourse into the 
reservoir. These design flows will inform the development of alternative solutions, including, for example, 
conceptual channel and floodplain dimensions. Model inputs used local climate data (Woodstock, 
Stratford, and London Airport) and physical parameters for the drainage area, including stream length and 
average watershed slope using topographic and soil mapping obtained from the Department of Energy, 
Mines and Resources Canada and Ontario Ministry of Natural Resources and Forestry (MNRF). 

Table 2 summarizes average design flows from the dam safety analysis for both spring and summer flow 
conditions. The flows consider an average of the flows ranging from 1-day to 8-day rain-on-snowmelt 
events in the spring, and 6-hour to 5-day rainfall events in the summer. The dam safety analysis 
considered additional snowmelt and rain scenarios and corresponding flow responses. 

Table 2: HEC-HMS Model Average Flows (Acres International, 2007)  

Return Period (years) Spring (m3/s) Summer (m3/s) 
2 3.6 3.2 
5 5.1 6.8 
10 6.1 9.4 
25 7.3 13.0 
50 8.3 15.8 

100 9.2 18.6 
250 10 22.5 

Hurricane Hazel NA 32.5 
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Additionally, the dam safety analysis (Acres, 2007) used a reservoir storage routing technique to model 
the attenuation of watercourse flows through the reservoir. The modelling indicates that the maximum 
reduction between the reservoir inflow and outflow is 0.1 m3/s for all modelled flow events up to the 250-
year event. Based on this modelling, the dam provides negligible flow attenuation during high flows. 
Therefore, peak flows during high-flow events downstream of the reservoir would not be expected to 
change appreciably because of removal of the dam. 

   2.2 BANKFULL FLOW 

The bankfull discharge of the unnamed watercourse at the project is between 1-2 m3/s based on field 
observations by Stantec. The bankfull discharge typically occurs at a return period of approximately 1.5 
years. Therefore, the bankfull discharge estimated based on site observations helps corroborate the 2-
year flows (Table 2) developed as part of the background study. 

  2.3 BASEFLOW 

Modelling as part of the dam safety review (Acres 2007) indicates a baseflow in the watercourse of 
0.12 m3/s and 0.01 m3/s for the spring and fall, respectively. These baseflow calculations were calibrated 
against a local watershed. Considering the small drainage area of the watercourse, these results indicate 
suitable baseflows for open channel habitat during low-flow periods (i.e., continuous flow in the 
watercourse). 

Removal of the dam and reservoir has the potential to impact groundwater recharge and baseflows in 
unnamed watercourse. The baseline hydrogeological assessment prepared concurrently with this 
geomorphology assessment will inform potential impacts and mitigation requirements related to low-flow 
conditions in unnamed watercourse. 

le \\ca0004-ppfss01\01609\active\160901056\05_report_deliv\fg\geomorph_dam\rpt_160901056_baseline_20250128.docx 2.2 
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Hydraulics 
January 27, 2025 

3.0 HYDRAULICS 

Background data of the project site includes hydraulic models on the unnamed watercourse and Fullarton 
Dam (Konecny et al. 2018; Acres 2007). This modelling, combined with detailed site survey data 
(Konecny et al. 2018), will inform and provide a basis for developing and evaluating conceptual 
alternative solutions for restoring the unnamed watercourse as part of options related to a full or partial 
removal of the Fullarton Dam. Key hydraulic conditions that will inform the development and evaluation of 
alternatives are discussed in the following sub-sections. 

3.1 HYDRAULICS AT THE DAM 

The typical hydraulic head across Fullerton Dam is approximately 2.5 m (i.e., the elevation difference 
between the reservoir and the unnamed watercourse downstream). Flow is conveyed through a 
rectangular concrete drop-inlet structure in the reservoir and discharges through an 800 mm diameter 
concrete outlet pipe into unnamed watercourse. An emergency spillway is positioned on the right side of 
the dam, discharging to a vegetated channel leading downstream to the unnamed watercourse. 

Hydraulic modelling indicates that the dam overtops as frequently as a 3-year return period flow event 
(Konecny et al. 2018; Acres 2007). During a 250-year event, modelling (Konecny et al. 2018) indicates 
that water depths overtopping the dam crest are approximately 0.4 m. This control depth at the crest 
causes flooding to sections of the conservation area trails adjacent to the reservoir and contributes to 
flooding of Perth Road 163a, located immediately upstream of the reservoir. Elsewhere in the project 
area, the 250-year flood is contained in the channel valley. 

3.2 HYDRAULIC EFFECTS OF THE THAMES RIVER 

The North Thames River is approximately 350 m downstream of the Fullarton Dam. As part of the 
background study by Konecny et al. (2018), water levels in the North Thames River were identified to 
hydraulically control the watercourse up to the dam as frequently as a 2-year North Thames River flow 
event. Additionally, the hydraulic modelling estimated that a 5 to 10-year North Thames flow inundates 
the watercourse floodplain between the confluence and dam. A 250-year event inundation map 
completed by Konecny et al. (2018) is provided in Appendix B. These hydraulic conditions will be 
considered as part of unnamed watercourse alternatives. 

3.3 RESERVOIR BACKWATER 

Stantec’s site assessment and channel survey indicate that the low-flow water surface elevation in the 
reservoir backwaters through the existing 1,200 mm corrugated steel pipe culvert beneath Perth Road 
168a. Survey data shows that the bed elevation of the existing unnamed watercourse matches the 
reservoir’s low-flow surface water level approximately 300 m upstream of the culvert crossing. It is 
anticipated that the culvert crossing will become the hydraulic control for channel flows upstream of Perth 
Road 163a after a full or partial removal of the dam. The background site topography, including Perth 
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Road 163a culvert crossing survey data, will inform consideration for impacts related to removing the 
backwater condition as part of alternative solutions. 
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Geomorphology 
January 27, 2025 

4.0 GEOMORPHOLOGY 

The site assessment by Stantec observed that the unnamed watercourse is stable in the study area. 
Aggradation was observed upstream of the reservoir, consistent with background reporting and the 
anticipated impacts of a dam (i.e., blocking downstream sediment transport). The unnamed watercourse 
is unconfined throughout the study area with a wide, well-connected floodplain. Riparian vegetation is 
well-established, which supports channel stability and coldwater aquatic habitat (i.e., shade). Channel 
banks were observed to consist of loam and silt, transitioning to higher sand/clay content closer to the 
confluence of the North Thames River. General observations indicate the presence of gravel and cobble 
substrate in areas where silt has not inundated perceived historical sediment 

The unnamed watercourse historically descended from tablelands, down the North Thames River valley 
wall in a steeper reach (through the existing reservoir area), and onto the North Thames River floodplain. 
Under current conditions, the elevation drop between tablelands and the North Thames River is made 
through the Fullarton Dam, and terminates approximately 120 m downstream of the dam. Background 
channel profile data indicates a historical average channel slope of approximately 0.3% through the study 
area prior to dam installation. Average channel slope appears to have remained similar to historical 
conditions, with the exception of more localized changes immediately upstream of Perth Road 163a 
where the slope has decreased as a result of sedimentation. 

4.1 HISTORICAL WATERCOURSE 

Aerial photography of the site from 1954, before the construction of the Fullarton Dam, informs the 
geomorphological interpretation of the impacts of the dam on unnamed watercourse. Aerial photography 
after dam installation in 1959 and 1963 documents change in the unnamed watercourse. Historically, the 
unnamed watercourse is observed within a channel corridor with limited vegetation and relatively uniform 
width for its approximately 1,100 m length through the study area. Sinuosity upstream of Perth Road 163a 
was appreciably higher than the downstream reaches (pre- and post-dam) and existing site conditions at 
this upstream location. The reach of the unnamed watercourse now inundated by the reservoir was 
through notably barren land in 1954. The 1959 imagery showed that the unnamed watercourse was still a 
channel through the existing marsh area, with some sparse vegetation on the floodplains. By 1963, aerial 
photographs suggest that the unnamed watercourse upstream of the original pond began to transition into 
marsh. 

4.2 SEDIMENTATION 

The background study by Konecny et al. estimates sediment accumulation at the reservoir as a result of 
the dam. Additionally, background data provided by the UTRCA (2006 and 2016) assesses sediment 
depths in the reservoir. The background data estimated a 90 to 160 m3/year sediment loading rate. 
Additionally, UTRCA’s Fullarton Dam and Conservation Area existing condition report (2017) estimates a 
natural channel bottom compared to the top of the sediment profile, corresponding to average sediment 

le \\ca0004-ppfss01\01609\active\160901056\05_report_deliv\fg\geomorph_dam\rpt_160901056_baseline_20250128.docx 4.1 
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   4.3 SEDIMENT CONTINUITY 

depths of 0.3-0.4 m in the reservoir. The UTRCA’s sediment and natural channel profile is presented in 
Figure 3 below. 

Figure 2: Watercourse Channel and Sediment Profile (UTRCA, 2017) 

Figure 2 by UTRCA indicates that sedimentation extends upstream of the dam’s reservoir through the 
Perth Road 163a culvert to nearly Perth Road 163, located approximately 670 m from the dam and 
corresponding to the identified extent of reservoir backwater discussed in section 3.3. Stantec observed 
the sedimentation between Perth Road 163 and Perth Road 163a and noted that sediment depths 
increased closer to Perth Road 163a, contributing to a reduction in channel slope upstream of the 
reservoir. Sedimentation from the effects of reservoir backwater has caused a morphological transition of 
the unnamed watercourse upstream of the reservoir, with sediment filling pools, inundating riffles and 
resulting in a plane-bed flow. 

The background profile and sedimentation data will support the development of alternative conceptual 
solutions, including evaluating potential invert elevations of a restored channel and high-level 
requirements for earthworks and excavation during construction. 

The Fullarton Dam and reservoir disrupt sediment transport continuity in the unnamed watercourse. The 
sediment supply downstream of the dam is impacted due to particles settling out in the reservoir. 
Downstream of the dam, the point bar substrate was assessed to approximate the channel bed load 
particle size (i.e., fine gravel) by Konecny et al. (2018). The Fullarton Existing Conditions Report (UTRCA, 
2017) notes that gravels and pebbles have been observed in the channel bed upstream of the area 
affected by backwater from the reservoir, confirming that there is an upstream bed load sediment supply 
consistent with the bed load particle size for unnamed watercourse below the dam identified by Konecny 
et al. (2018). Disrupting the supply of fine gravels and pebbles to the unnamed watercourse below the 
dam has potential impacts on aquatic habitats (e.g., spawning beds). The alternative solutions developed 
in the EA’s next phases will evaluate the opportunity to restore sediment transport in unnamed 
watercourse and the potential benefits to aquatic habitats. 
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Geomorphology 
January 27, 2025 

Stantec identified five reaches of unnamed watercourse (not including the reservoir) at the project site 
(Figure 3). The reaches are distinguished by differing morphology, channel dimensions, or channel slope. 
One of the reaches is upstream of the reservoir, and four are downstream (between the dam and the 
North Thames River). Table 3 and the site photographs in Appendix A summarize geomorphological 
characteristics. 
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Geomorphology 
January 27, 2025 

Table 3: Existing Watercourse Reach Characteristics 

Bankfull  
Channel   Width   

(m)  
Channel   

Length (m)  Reach  Channel   Slope   (%)   Channel   Substrate   Sinuosity   Morphology   Vegetation  Comments  
1 120 0.25 Silt dominated with 

sparse gravel and 
cobble 

Low 3-4 Plane-Bed following 
transition from riffle-
pool 

Shrub saplings upstream, 
herbaceous vegetation 
downstream with mixed deciduous 

Saturated floodplain soils in the downstream half 
of the reach suggest a high water table 

floodplain 
2 120 0.6 Gravel   and   cobble   

dominated,   with   
some   boulders in   
the   riffles and   silty 
sand   in   the   pools   

Moderate 3-4 Riffle-Pool Shrub-sapling   and   herbaceous 
vegetation   with   mixed   coniferous 
and   deciduous trees on   the   
floodplain   

 Steeper   because   of   its location   on   the   valley wall   
between   tablelands and   the   North   Thames River   
floodplain   

3 70 0.34 Silt Low 6-7 Plane-Bed Shrub-sapling and herbaceous 
vegetation with sparse coniferous 
and deciduous trees 

 Recently over-widened   (no   over-widening   in   1954   
historical   imagery)   

 Potentially affected   by backwater   from   historical   
beaver   damming   or   floodplain   contraction   
experienced   at   high   flow   stages   

4 90 0.34 Gravel and cobble 
dominated with 
some boulders in 
riffles and siltation in 
pools 

Moderate 3-4 Riffle-Pool Shrub-sapling and herbaceous 
vegetation with deciduous trees 

Appears as a reference reach of the historical 
riffle-pool sequence on the North Thames River 
floodplain 
Observed lack of bed load particles 
Silt in pools is likely the result of high-flow 
backwater from downstream beaver dam 

5 60 Steep bed, hydraulic 
slope dependent on 
North Thames WSE 

Silt over cobble and 
gravel 

Moderate 6-8 Plane-Bed Shrub-sapling and herbaceous 
vegetation with deciduous trees 

 Historical   planform   realignment   decreased   reach   
length   and   increased   channel   slope   

 Hydraulically controlled   by a   beaver   dam   
 Historically hydraulic control   from   the   North   

Thames River   
 Silt   accumulation   from   beaver   damming   
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FULLARTON DAM REHABILITATION ENVIRONMENTAL ASSESSMENT, BASELINE 
GEOMORPHOLOGICAL CHARACTERIZATION REPORT 

Conclusion 
January 27, 2025 

5.0 CONCLUSION 

Stantec conducted a geomorphologic baseline of the unnamed watercourse at the Fullarton Conservation 
Area in the Municipality of West Perth, Ontario. This baseline assessment was conducted as part of the 
initial phases of an EA to support long-term planning for Fullarton Dam. As part of the next steps, the EA 
is expected to develop and evaluate alternative options related to maintaining the dam or removing all or 
a portion of the dam combined with restoring the unnamed watercourse at the project site. 

The baseline assessment is based on a site assessment conducted by Stantec and a review of 
background data and reporting available for the project site. Overall, the site assessment characterized 
the unnamed watercourse as stable and well-vegetated with a wide and well-connected floodplain. The 
unnamed watercourse is aggrading in some reaches, and the effects of the online dam installation have 
impacted watercourse morphology and sediment transport. 

The Background data reviewed as part of the baseline assessment included hydrologic and hydraulic 
modelling results, background studies, and detailed site topographic data. These background data, 
combined with the site assessment, will provide a basis for developing and evaluating alternative 
solutions. 

le \\ca0004-ppfss01\01609\active\160901056\05_report_deliv\fg\geomorph_dam\rpt_160901056_baseline_20250128.docx 5.1 
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Photo  1: Fullarton  Dam  and  Reservoir. Photo 2: Reservoir Drop Inlet Structure. 

Photo  3: Reservoir  outlet  structure. Photo 4: Looking downstream from the Fullarton Dam outlet at the unnamed 
watercourse. 

Photo  5: Reach  1  plane-bed  channel  with  silt  between  Perth  Road  163  and  Perth     
               Road  163a.  

Photo 6: Reach 1 looking upstream from Perth Road 163a culvert. 



   

   

           

       

Photo  7: Reach  1  looking  upstream  between  Perth  Road  163a  and  the  marsh. Photo 8: Looking downstream at the termination of Reach 1 at the marsh. 

Photo  9: Reach  2  looking  downstream. Photo 10: Reach 2 looking downstream at riffle-pool sequencing. 

Photo  11: Reach  2 fine  gravels on  glide  between  pool  and  downstream  riffle. Photo  12: Reach  3  lower  gradient  over-widened  channel. 
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Photo  13: Reach  3 silt  accumulation  and  over-widened  channel. Photo  14: Reach  4  looking  downstream  with  cobbles on  channel  bed. 

Photo  15: Reach  4  looking  upstream  at  riffle-pool  sequencing. Photo  16: Reach  5  looking  upstream  at  silt  in  a  backwatered  reach. 

Photo  17: Reach  5  looking  downstream  at  downstream  beaver  dam. Photo  18: Downstream  of  beaver  dam  where  the  unnamed  watercourse 
outlets to  the  North  Thames  River. 
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Photo  19:  Confluence  of  the  unnamed  watercourse and  the  North  Thames  
River. 

Photo  20:  Beaver  dam  obstructing  pre-1954  watercourse  Alignment.  

Photo  21:  Perth  Road  163a  culvert. Photo  22:  Reach  2  riffle  cobbles.  

Client/Project 
UTRCA – Fullarton Dam Rehabilitation EA 
Attachment 

Appendix A 4 of 4 
Title 

SITE VISIT PHOTOGRAPHIC RECORD 



      
 

  

  

Baseline Hydrogeological Characterization Report, Fullarton Dam Rehabilitation 
Appendix A Figures 
March 20, 2023 

Appendix A Figures 



 

 

 

 

 

 

 

  

 

 

  

 

 

  

  

   

      
 

 

   

    

     

  

                                                

    
    

       
         

      

    
  

  

B 
ee 

480000 481000 482000 483000 484000 485000 486000 487000 

$$(̄ Legend 

!( Fullarton Dam 
Expressway / Highway 
Major Road 
Minor Road 
Regulated Watercourse (UTRCA) 
Waterbody 

Regulated Wetland (UTRCA) 
Wetland - Evaluated (Other) 
Wetland - Not evaluated per Ontario Wetland 
Evaluation System 
Wooded Area 

Fullarton Dam Property Boundary 

MUNICIPALITY Fullarton Dam Study Area (500m) 
OF WEST PERTH 

COUNTY 
OF PERTH 

!( 0 500 1,000 
metres 

1:25,000 (At original document size of 11x17) 

Notes 
1. Coordinate System: NAD 1983 UTM Zone 17N 
2. Base features produced under license with the Ontario Ministry of Natural 
Resources and Forestry © Queen's Printer for Ontario, 2023. 

Michigan 
Sarnia 

Goderich 

Stratford 

Grand Bend 

London 

Guelph 

Kitchener 

Hamilton 
Brantford 

Toronto 

Mississauga 

Niagara Falls 

Windsor 
Chatham 

L a k e E r i e 
New York 

Motherwell 
Blue Heron 

Swamp 
Project Location 

County of Perth 
160901056 REVA 

Prepared by PRM on 2023-01-25 
Technical Review by GW on 2023-01-25 

Client/Project 
UPPER THAMES RIVER CONSERVATION AUTHORITY 
FULLARTON DAM REHABILITATION 

Figure No. 

1 
Title 

Site Location 

480000 481000 482000 483000 484000 485000 486000 487000 
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data. 



 

 

 

 

 

 

 

 

 

 

  

  

   

    

     

  

                                                

    
    

 

       
         

      
        

    
  

  

ROAD 143 

482000 483000 484000 

($¯$ 
Legend 

! Fullarton Dam ( 
Major Road 
Minor Road 
Regulated Watercourse (UTRCA) 
Waterbody 
Regulated Wetland (UTRCA) 

Fullarton Dam Property Boundary 
Fullarton Dam Study Area (500m) 

!( 0 250 500 
metres 

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

Notes 
1. Coordinate System: NAD 1983 UTM Zone 17N 
2. Base features produced under license with the Ontario Ministry of Natural 
Resources and Forestry © Queen's Printer for Ontario, 2023. 
3. Orthoimagery © First Base Solutions, 2023. Imagery Date, 2010. 

Toronto Goderich 
Guelph Mississauga 

Kitchener Stratford 
Hamilton Grand Bend 
Brantford Niagara Falls Michigan 

Sarnia London 

Chatham 
Windsor L a k e E r i e 

New York 

Project Location 160901056 REVA 
County of Perth Prepared by PRM on 2023-01-25 

Technical Review by GW on 2023-01-25 

Client/Project 
UPPER THAMES RIVER CONSERVATION AUTHORITY 
FULLARTON DAM REHABILITATION 

Figure No. 

2 
Title 

Study Area 

482000 483000 484000 
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data. 



B 
ee 

MUNICIPALITY 
OF WEST PERTH 

COUNTY 
OF PERTH 

($¯$ 
! Fullarton Dam ( 

Expressway / Highway 
Major Road 
Minor Road 
Regulated Watercourse (UTRCA) 
Waterbody 

Regulated Wetland (UTRCA) 
Wetland - Evaluated (Other) 
Wetland - Not evaluated per Ontario Wetland 
Evaluation System 
Physiographic Region Boundary 

Physiography 

5: Till Plains (Undrumlinized) 
3: Spillways 

2: Till Moraines 
Fullarton Dam Property Boundary 
Fullarton Dam Study Area (500m) 

Stratford 
Till Plain 

!( 

Motherwell 
Blue Heron 

Swamp 

Notes 

Goderich 
Guelph 

Kitchener Stratford 
Hamilton 
Brantford 

Grand Bend 

Michigan 
Sarnia London 

Chatham 
Windsor L a k e  E r i e 

3 

Physiography 

Toronto 

Mississauga 

Niagara Falls 

New York 



 

 

 

 

 

 

 

  

 

 

  

 

 

  

  

   

      
 

 

   

    
 

    

   

      

     

   

    

     

  

                                                

    
    

 

       
         

      
        

     

    
  

  

B 
ee 

480000 481000 482000 483000 484000 485000 486000 487000 

8a 

5d 

5d 5b 

6 

8a 8a 5b 

$8a $(̄ Legend 

!( Fullarton Dam 
Expressway / Highway 

8a 
Major Road 

8a 
Minor Road 

5d Regulated Watercourse (UTRCA) 
8a 

Waterbody 

Regulated Wetland (UTRCA) 

5d 
5b 

Wetland - Evaluated (Other) 

7b Wetland - Not evaluated per Ontario Wetland 
Evaluation System 

Surficial Geology 

19: Modern alluvial deposits 

MUNICIPALITY 
OF WEST PERTH 

8a 
5b 

5b 8a: Fine-textured glaciolacustrine deposits (Massive-
well laminated) 

7b: Glaciofluvial deposits (Gravelly deposits) 
6: Ice-contact stratified deposits 
5b: Stone-poor, carbonate-derived silty to sandy till 7b 

5b 5d: Glaciolacustrine-derived silty to clayey till 
Fullarton Dam Property Boundary 

Fullarton Dam Study Area (500m) 

7b 
5d 5d 

8a 

COUNTY 
OF PERTH 8a 

!( 
8a 

0 500 1,000 
metres 

1:25,000 (At original document size of 11x17) 

6 
6 7b 

7b Notes 
1. Coordinate System: NAD 1983 UTM Zone 17N 
2. Base features produced under license with the Ontario Ministry of Natural 

19 
Resources and Forestry © Queen's Printer for Ontario, 2023. 
3. Ontario Geological Survey 2010. Surficial geology of Southern Ontario; Ontario 

7b 5b 8a Geological Survey, Miscellaneous Release--Data 128-REV ISBN 978-1-4435-2483-4 

19 
Goderich Toronto 

8a Guelph Mississauga 

5b 
Grand Bend 

Stratford Kitchener 

Hamilton 

Michigan Brantford Niagara Falls 

Sarnia London 

5b 

8a Windsor 
Chatham 

L a k e E r i e 
New York 

5d 
5b 

Motherwell 
Blue Heron 

Swamp 
Project Location 

County of Perth 
160901056 REVA 

Prepared by PRM on 2023-01-25 
Technical Review by GW on 2023-01-25 

5d 
8a 8a 

8a Client/Project 
UPPER THAMES RIVER CONSERVATION AUTHORITY 
FULLARTON DAM REHABILITATION 

6 
Figure No. 

4 
5d 

6 19 

Title 

Surficial Geology 
5d 

480000 481000 482000 483000 484000 485000 486000 487000 
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data. 



 

 

 

 

 

 

 

 

   

 

 

 

  

 

 

  

  

   

    

     

  

                                                

    
    

   

       
         

      
        

           
       

    
  

  

"

"¹

ROAD 143 

482000 483000 484000 

"¹ "¹5005400 
7168371 

5000646 
$$(̄"¹ 

"¹ 

Legend50042515003854"¹ 
! Fullarton Dam( 

Water Well Record (MECP) 

¹ Observation Wells 
"¹ 5002178 "¹ 

"¹ 
Test Hole 
Water Supply"¹ 5004805 

"¹ Abandoned / Other 
"¹ 5003281 Major Road 

Minor Road 

"¹
Regulated Watercourse (UTRCA)

5001646 
Waterbody 
Regulated Wetland (UTRCA) 
Fullarton Dam Property Boundary 
Fullarton Dam Study Area (500m) 

"¹5000643 

5004710"¹ 

"¹"¹ 70496445002028 

!( 0 250 500 
metres

"¹ 5005290
"¹ 1:10,000 (At original document size of 11x17)5005977 

Notes 
"¹"¹ 5000673 1. Coordinate System: NAD 1983 UTM Zone 17N5004123 

2. Base features produced under license with the Ontario Ministry of Natural 
Resources and Forestry © Queen's Printer for Ontario, 2023. 
3. Orthoimagery © First Base Solutions, 2023. Imagery Date, 2010. 
4. MECP water well record locations have been positioned based on published UTM"¹ 5002359 
coordinates and their locations should be considered approximate. 

5002079 

Michigan 
Sarnia 

Goderich 

Stratford 

Grand Bend 

London 

Guelph 

Kitchener 

Hamilton 
Brantford 

Toronto 

Mississauga 

Niagara Falls 

"¹ 
"¹ 

5001920 

Chatham 
Windsor L a k e E r i e 

New York 

""¹¹ 

"¹ 

7314537 

Project Location 160901056 REVA 
County of Perth Prepared by PRM on 2023-01-25 

5002470 

5000664 Technical Review by GW on 2023-01-25 

"¹ 5000665 
"¹ 

Client/Project 
5004709 UPPER THAMES RIVER CONSERVATION AUTHORITY 

FULLARTON DAM REHABILITATION 
"¹ 5001662 

Figure No. 

5 
Title 

"¹ 5004927 "¹ MECP Water Well Records7040160 

482000 483000 484000 
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data. 



 

 

 

 

 

 

 

 

  

 

 

  

  

   

      
 

  

  

   

    

     

  

                                                

    
    

    

       
         

      
        

    
  

  

B 
ee 

480000 481000 482000 483000 484000 485000 486000 487000 

($¯$ 
Legend 

! Fullarton Dam ( 
Expressway / Highway 
Major Road 
Minor Road 
Regulated Watercourse (UTRCA) 
Waterbody 

Regulated Wetland (UTRCA) 
Wetland - Evaluated (Other) 
Wetland - Not evaluated per Ontario Wetland 
Evaluation System 
Significant Groundwater Recharge 

Highly Vulnerable Aquifer 
Fullarton Dam Property Boundary 
Fullarton Dam Study Area (500m) 

!( 

Motherwell 
Blue Heron 

Swamp 

0 250 500 
metres 

1:25,000 (At original document size of 11x17) 

Notes 
1. Coordinate System: NAD 1983 UTM Zone 17N 
2. Base features produced under license with the Ontario Ministry of Natural 
Resources and Forestry © Queen's Printer for Ontario, 2023. 
3. Orthoimagery © First Base Solutions, 2023. Imagery Date, 2010. 

Toronto Goderich 
Guelph Mississauga 

Kitchener Stratford 
Hamilton Grand Bend 
Brantford Niagara Falls Michigan 

Sarnia London 

Chatham 
Windsor L a k e E r i e 

New York 

Project Location 160901056 REVA 
County of Perth Prepared by PRM on 2023-01-25 

Technical Review by GW on 2023-01-25 

Client/Project 
UPPER THAMES RIVER CONSERVATION AUTHORITY 
FULLARTON DAM REHABILITATION 

Figure No. 

Title 

UTRCA Source Water Protection Data 

480000 481000 482000 483000 484000 485000 486000 487000 
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data. 



T 

S 
RO 

G 

APLE AVENU 
AVENUE EAS 

GRIFFITH ROAD 
AVENUE 

LINE 9 
LINE 11 

EMILY STR 

PERTH LINE 9 

QUEEN STREET EAST 

MAIDEN LANE 

ELGIN STREET EAST 

QUEEN STREET WEST 

ELGIN STREET WEST 

PERTH ROAD 139 

479000 480000 481000 482000 483000 484000 485000 486000 487000 488000 489000 490000 491000 492000 493000 494000 495000 496000 497000 498000 499000 500000 501000 

Whirl Creek 
Woods Wetland Complex 

Sebringville 
Woods Wetland 

($¯$ 
S!(TREET 

Legend 

! Fullarton Dam ( 
! Production Well (!( 

Expressway / Highway 
Major Road 
Minor Road 
Railway - Operational 

!( 
Regulated Wetland (UTRCA) 
Wetland - Evaluated (Provincial) 
Wetland - Evaluated (Other) 

!( Wetland - Not evaluated per Ontario Wetland 
Evaluation System 

!(Motherwell Fullarton Dam Property Boundary Blue Heron 
Swamp Fullarton Dam Study Area (500m) 

WHPA 
!( 

Stratford 
Wetland 
Complex 

A 
B 
C 
D 
E 

!( 

0 250500 
metres 

1:75,000 (At original document size of 11x17) 

Notes 
1. Coordinate System:  NAD 1983 UTM Zone 17N 
2. Base features produced under license with the Ontario Ministry of Natural 
Resources and Forestry © Queen's Printer for Ontario, 2023. 
3. Orthoimagery © First Base Solutions, 2023. Imagery Date, 2010. 

Conroy 
Woods 

Wetland 

Gillard Drain 
Wetland 
Complex 

Michigan 
Sarnia 

Goderich 

Stratford 

Grand Bend 

London 

Guelph 

Kitchener 

Hamilton 
Brantford 

Toronto 

Mississauga 

Niagara Falls 

Windsor 
Chatham 

L a k e  E r i e 
New York 

Project Location 160901056  REVA 
County of Perth Prepared by PRM on 2023-01-25 

Technical Review by GW on 2023-01-25 

Client/Project 
UPPER THAMES RIVER CONSERVATION AUTHORITY 

!( FULLARTON DAM REHABILITATION !( 

!( 
Figure No. 

Title 

WHPA 
Lakeside Wildwood 

Complex (UT 48) 

479000 480000 481000 482000 483000 484000 485000 486000 487000 488000 489000 490000 491000 492000 493000 494000 495000 496000 497000 498000 499000 500000 501000 
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data. 



  
 

APPENDIX B: 
Key Background Documentation 



 Figure 3. Floodplain Map Showing Regulatory 250 Year Flood Lines 
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Limitations  and  Sign-off  

The  conclusions  in  the  Report  titled  Baseline  Hydrogeological  Characterization  Report,  Fullarton  Dam  
Rehabilitation 
described  in  the  Report.  The  opinions in  the  document  are  based  on  conditions  and  information  existing  at  the  
time  the  scope  of  work was  conducted  and  do  not  take  into  account  any  subsequent  changes.  The  Report 
relates  solely  to  the  specific  project  for  which  Stantec  was  retained  and  the  stated  purpose  for  which  the  
Report  was prepared.  The  Report  is  not  to  be  used  or  relied  on  for  any  variation  or  extension  of  the  project,  or  

Stantec  has  assumed  all  information  received  from  Upper  Thames  River  Conservation  Authority 
and  third  parties  in  the  preparation  of  the  Report  to  be  correct.  While  Stantec  has exercised  a  customary  level  
of  judgment  or  due  diligence  in  the  use  of  such  information,  Stantec  assumes  no  responsibility  for  the  
consequences of  any  error or  omission  contained  therein. 

While the Report may be provided to applicable authorities having jurisdiction and others for whom the Client 
is responsible, Stantec does not warrant the services to any third party. The report may not be relied upon by 
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1 Introduction   

Baseline Hydrogeological Characterization Report, Fullarton Dam Rehabilitation 
1 Introduction 
March 20, 2023 Updated November 26, 2024 

Stantec Consulting Ltd. (Stantec) was retained by the Upper Thames River Conservation Authority 

(UTRCA) to complete baseline characterization reports in support of an Environmental Assessment (EA) 
for the rehabilitation of the Fullarton Dam at the Fullarton Conservation Area (Site), located at 2999 Perth 
Road 163A in Perth County, Municipality of West Perth, Lot 15, Concession Mitchell Road East Side 
(Figure 1). 

Fullarton Conservation Area (CA) is a 34-hectare area used for recreation such as hiking, fishing, 
canoeing in the pond, and picnicking. There are two trails in Fullarton CA that allow for day trips through 
the wetland and around the pond, or through a mixed deciduous and pine wood forest. The existing 
Fullarton Dam, an earth dam, was built along an unnamed watercourse in the 1950s to create a 
recreational lake. The outcome of a 2007 dam safety assessment indicates that the current condition of 
the earth dam requires rehabilitation to meet appropriate safety and stability standards. 
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2 Site Setting 

2.1 Physiography  and  Surficial  Geology  

The Site (Figure 2) is located within the till moraines (specifically, the Milverton and Mitchell moraines) of 
the physiographic region defined as the Stratford Till Plain. The Stratford Till Plain is a relatively uniform 
silty clay throughout the region (Chapman and Putnam, 1984). Spillways associated with the North 
Thames River are also dominant at the Site (Figure 3). 

Surficial geology mapping by the Ontario Geological Survey (OGS, 2010) is presented on Figure 4. The 
Site is mapped within an area of fine-textured glaciolacustrine deposits of silt and clay (Figure 4, unit 8a). 
The Fullarton Dam property boundary extends into modern alluvial deposits associated with the North 
Thames River (Figure 4, unit 19) and glaciolacustrine-derived silty to clayey till (Figure 4, unit 5d). 

Bedrock near the Site is described by Armstrong and Dodge (2007) as the Oxford Formation. The Oxford 
Formation predominantly consists of dolostone, shale and/or sandstone. 

The topography is characterized by generally low relief, with the steepest slopes near the North Thames 

River. The topography near the Site varies between 325 to 335 m above mean sea level (AMSL). 

2.2 Local  Groundwater  Supply  

A review of aerial imagery shows the Site resides in a rural to agricultural area. A review of the Ministry of 
Environment, Conservation, and Parks (MECP) Water Well Records (WWRs; MECP, 2023) indicated that 
there are 11 WWRs located within 500 m of the Site (Figure 5), with no private water supply wells being 
located downgradient between the dam and the North Thames River. Seven of the eleven WWRs are 
identified as being private water supply wells. The nearest private water supply well is located 
approximately 335 m to the southwest of the Site and is constructed in bedrock. The only mapped 
overburden water supply well within 500 m of the Site is located approximately 710 m to the west of the 
dam. 

According to the WWRs, overburden ranges from 25 to 41 m in thickness and predominately consists of 
clay with shallow deposits of gravel and stones. Four of the seven water supply wells are screened in 
overburden and only one well record (Well 5002028) provides water level information. For Well 5002028, 
which is located 145 m west of the Site, the static water level is reported as being 1.8 m below ground 
surface (BGS). 

2 
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2.3 Surface  and  Groundwater  Quality  

Surface water and groundwater quality data near the Site is limited. The Upper Thames River 
Conservation Authority (UTRCA) provides report cards for the watershed every five years. The two most 
recent report cards were analyzed, the most recent of which was created in 2022 covering the years from 
2016 to 2020 (UTRCA 20221) followed by the 2017 report card which covers the years between 2011 and 
2015 (UTRCA 2017a2). Based on these report cards, there are two surface water quality monitoring 
stations located within the watershed, one station located approximately 8.0 km north of the Site with the 
other station located approximately 6.0 km south of the Site near the intersection of Line 16 and 
137 Road. These stations are part of the Provincial Water Quality Monitoring Network and are sampled 
monthly between April and November of each year. The report cards indicate the following: 

Surface water phosphorus concentrations in the Fullarton Corridor have decreased since 2015 
but still exceed the Provincial Water Quality Objective (PWQO) for the excessive growth of plants 
in rivers and streams (0.03 mg/L). Phosphorus concentrations during the 2017 reporting were 
0.135 mg/L (75th percentile) whereas concentrations during the 2022 reporting period decreased 
to 0.053 mg/L (75th percentile). 

E. coli concentrations in surface water in the Fullarton watershed have decreased from a 
geometric mean of 157 CFU/ 100 mL in the 2017 reporting period to 128 CFU/ 100 mL in the 
2022 reporting period. The Provincial Recreational Guideline for E. coli was updated in 2019 from 
100 CFU/100 mL to 200 CFU/100 mL. As such, the E.coli concentration presented in the 2022 
report card is below the Provincial Recreational Guideline. 

The 2022 report card indicates that chloride concentrations in surface water is below the aquatic 
life guideline and that nitrate concentrations in surface water is mostly above the aquatic life 
guideline. The range in surface water concentrations observed is not provided in the document, 
nor is the provincial guideline against which the concentrations are compared. 

The UTRCA summarized surface water sampling completed in the reach of the unnamed 
watercourse where the Fullarton Dam is built as part of their Existing Conditions Report (UTRCA 
2017b3). The watercourse was sampled three times in June and September of 2015 at three 
locations: upstream of Fullarton Pond, in Fullarton Pond upstream of the dam, and downstream of 
the dam. Results from this surface water quality sampling were as follows: 

E.coli concentrations were variable, ranging from approximately 10 CFU/100 mL to over 
1000 CFU/100 mL. With the exception of the late fall at the pond and downstream locations, 
E. coli concentrations exceeded the PWQO for recreational waters of 100 CFU/ 100 mL. 

Nitrate concentrations were variable, ranging from approximately 1 mg/L to 11 mg/L. 
Concentrations were above the Canadian Environmental Quality Guideline (CEQG) for the 
protection of aquatic life (2.93 mg/L) during all sampling events at the upstream sampling 
location, during the early June sampling event at the pond, and during both June sampling events 

1 UTRCA 2022. 2022 Watershed Report Card, Fullarton. Prepared by the Upper Thames River Conservation Authority. 
2 UTRCA 2017a. 2017 Watershed Report Card, Fullarton. Prepared by the Upper Thames River Conservation Authority. 
3 UTRCA 2017. Fullarton Dam and Conservation Area, Existing Environmental Conditions. Prepared in draft, March 2017. 
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at the downstream location. When compared to the Ontario Drinking Water Quality Guidelines 
(ODWQS), nitrate concentrations exceed the chemical standard of 10 mg/L at the three sample 
locations during the first sampling round in June 2015. 

Chloride  concentrations  at  all  sampling  locations were  below  30  mg/L,  noting  that  the 
corresponding ODWQS  Aesthetic Objective  for  chloride  is  250  mg/L. 

The  nearest  Provincial  Groundwater  Monitoring  Network  site  operated  by  the  UTRCA  is Well  54,  which  is  
a  bedrock  well  located  approximately  6.0  km  downstream  of  the  Site.  The  quality  of  groundwater  at  Well  
54  is  deemed  excellent  (Nicks  20174). 

2.4 Municipal  Water  Supply  and  Source  Water  Protection  

The closest Well Head Protection Area (WHPA) (WHPA-E) is located approximately 4.75 km south of the 

12.5 km south of the Site (Figure 6). There is also a WHPA associated with the Mitchell municipal water 
supply system located approximately 9.5 km north of the Site. There are no surface water Intake 
Protection Zones (IPZs) nearby. As the Site is not located within a WHPA or an IPZ, under the Clean 
Water Act (2006) list of prescribed drinking water threats, there are no activities that would result in a 
significant chemical and/or pathogen threat to the surface water supply if present during dam 
rehabilitation (MECP, 20185). 

A review of the MECP Source Protection Information Atlas (2022) indicates the Site is not located within 
either a Significant Groundwater Recharge Area (SGRA) or a Highly Vulnerable Aquifer (HVA) (Figure 7). 
Therefore, under the Clean Water Act (2006) list of prescribed drinking water threats, there are no 
activities that would pose a significant chemical and/or pathogen threat to the surface water supply as 
part of the potential dam rehabilitation works (MECP, 20184). 

4 Nicks, L. 2017. Appendix B, Hydrogeology Assessment of Fullarton Conservation Area. Prepared January 17, 2017. 
5 Ministry of the Environment, Conservation and Parks (MECP). 2018. Table of Drinking Water Threats, Clean Water Act 2006. 
Originally Published November 20, 2008, Re-published following amendments. Effective July 1, 2018. 

4 



      
 
     

  

               

                 

                

               

             

       

                 

             

              

               

              

               

               

                    

              

              

             

               

    

            

           

       

          

       

        

            

            

         

Baseline Hydrogeological Characterization Report, Fullarton Dam Rehabilitation 
3 Gap Analysis 
March 20, 2023 Updated November 26, 2024 

3 Gap Analysis 

3.1 Changes  in  Groundwater  Quality  

The current surface water quality of the Fullarton Dam reservoir is unknown, as the last known sampling 
was conducted in 2015. At the location of the dam, Stantec anticipates that after dam removal, the overall 
hydraulic head will be decreased due to the loss of the ponded area and, subsequently, may reduce the 
rate of groundwater recharge in this area (i.e., due to reduction in vertical hydraulic gradients). As such, 
the infiltration of surface water stored within the reservoir potentially containing chemical parameters 
exceeding the ODWQS may also be reduced. 

The release of surface water downstream, the quality of which exceeds the ODWQS for E.coli and nitrate 
based on sampling completed in 2015, during dam removal may have the opportunity to impact 
downstream shallow groundwater supply wells, if present. A review of the MECP WWR database 
indicates that there are no shallow supply wells downstream of the dam and that most the supply wells 
near the dam are screened in bedrock; however, Stantec recommends the completion of a door-to-door 
survey of residential and commercial properties within 1.0 km downstream of the dam to confirm the 
presence or absence of supply wells. A preliminary review of aerial imagery indicates that there may be 
four to six properties within this area. A water sample may be taken prior to the dam removal and on an 
as-needed basis after removal. If only bedrock wells are present, the impact of the release of the 
reservoir water during dam removal is not expected to impact these supply wells, especially considering 
the subsurface consists of thick clay-based till unit and fine-grained material that is likely characterized by 

low permeability (e.g., aquitard) that provides a natural protective barrier between the ground surface and 
deeper bedrock aquifer. 

3.2 Changes  to  Groundwater-Surface  Water  Interactions  

Baseflow contributions to the reservoir and connected unnamed watercourse near the Site is not known; 
however, it is reasonable to assume that contributions to these features from groundwater is likely similar 
to other groundwater-surface water relationships in other areas of the watershed (i.e., 50-70% of flows in 
local watercourses attributed to groundwater discharge; UTRCA 2017b2). Assuming the width and depth 
of the watercourse following its rehabilitation does not change notably from its current state, Stantec does 
not anticipate that groundwater discharge to the will be detrimentally altered 
following dam removal. However, to confirm this assertion, a field investigation to observe and track the 
location of potential groundwater seeps could be conducted prior to removing the dam. These seeps 
could be tracked during and after dam removal to understand changes, should they occur. 
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Groundwater quantity and flow may also be affected by changes in infiltration of precipitation due to dam 
removal. Infiltration could decrease depending on the construction of riparian habitat adjacent to the 
watercourse associated with the Fullarton Dam or could be enhanced due to an increase in permeable 
surfaces resulting from the removal of the dam and loss of the reservoir. These changes are unknown 
due to a lack of knowledge of local groundwater flow direction. The installation of monitoring wells in the 
overburden surrounding the dam may assist in supporting a better understanding of groundwater quantity 

and local flow dynamics in the shallow groundwater system. 
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