
ShuklaS
Text Box
Appendix C2 - Fluvial Geomorphology Report



 
 

  
  

  

 

 
  

 

 
 

 

  
  

 
 

   
 

 
 

 

Stage 2 ION Light Rail Transit 
Fluvial Geomorphic Assessment of the Preferred Route 
Region of Waterloo 

Prepared for: 
WSP CANADA INC. 

Prepared by: 
MATRIX SOLUTIONS INC. 

Version 3.0 
July 2020 
Guelph, Ontario 

Unit 7B, 650 Woodlawn Road West 
Guelph, Ontario, Canada  N1K 1B8 
T 519-772-3777   F 226-314-1908 
www.matrix-solutions.com 

www.matrix-solutions.com


 

 
   

  

  

  

     
 
 
 
 
 
 
 
 
 
 
 
    

   
   

 

  

 

  
  

  
  

 

    
     

  
    

   

Stage 2 ION Light Rail Transit 

Fluvial Geomorphic Assessment of the Preferred Route 

Region of Waterloo 

Prepared for WSP Canada Inc., July 2020 

reviewed by 
Matthew McCombs, M.A.Sc., P.Eng. Chris Cummings, Dipl., CAN-CISEC 
Water Resources Engineer Restoration Specialist 

Disclaimer 

We certify that this report is accurate and complete and accords with the information available 
during the site investigation. Information obtained during the site investigation or provided by 
third parties is believed to be accurate but is not guaranteed. We have exercised reasonable 
skill, care, and diligence in assessing the information obtained during the preparation of this 
report. 

This report was prepared for WSP Canada Inc. The report may not be relied upon by any other 
person or entity without our written consent and that of WSP Canada Inc. Any uses of this 
report by a third party, or any reliance on decisions made based on it, are the responsibility of 
that party. We are not responsible for damages or injuries incurred by any third party, as a 
result of decisions made, or actions taken based on this report. 
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• Grand River Reach - GR-1 and Freeport Creek - FC-1 downstream of Highway 8 
• Speed River Reach - SR-2 downstream of King Street 
• Mill Creek Reach - MC-1 between Beverly Street and Shade Street 

These crossings are indicated on Figure 1. 

Figure 1 Stage 2 ION - Preferred Route and Associated Watercourse Crossing Locations 

Background Review 
A background review was undertaken to build on the current understanding of the watersheds 
and site characteristics that may influence the preferred crossing locations. The review was also 
completed to identify any disturbances to the watercourses that may have impacted channel 
dynamics. 

2.1 Physiography and Soils 
The following figures provide a general overview of the physiography and soils around the 
study area, which are outlined in more detail in the ensuing subsections (Figures 2 and 3). 
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2.1.1 Grand River - GR-1 and Freeport Creek - FC-1 

The predominant Paleozoic geology along the Grand River Reach GR-1 is the Salina Formation in 
the Upper Silurian, a bedrock band composed of dolomite, shale, gypsum, and salt (Liberty et 
al. 1976). The Grand River north of the Speed River confluence has large meanders over 
unconsolidated soils. South of the confluence it straightens through a predominantly bedrock 
channel (Presant and Wicklund 1971). At the proposed crossing, coarse and medium loams 
formed on alluvial deposits. Surficial stream deposits (coarse and medium loams including 
gravel, sand, silt, and clay) are underlain by outwash gravel (Maryhill Till and Catfish Creek Till). 

The geology around Freeport Creek Reach FC-1 includes Port Stanley Till, lacustrine and 
outwash sand, and ice-contact gravels. Topography is gently sloping, with good drainage 
through surficial coarse and medium soils overlying medium till deposits (Presant and Wicklund 
1971). The Freeport Esker, a geological ridge comprised sand and gravel deposited at the base 
of glaciers, is located between Highway 8 and the Canadian Pacific Railway and is an Earth 
Science Area of Natural and Scientific Interest. 

2.1.2 Speed River - SR-2 

Near the Speed River confluence with the Grand River the Paleozoic geology is composed of the 
Guelph Formation of Middle and Lower Silurian age comprised dolomite. Surficial materials 
include recent stream deposits and outwash gravels. The gradient of the Speed River is 
between 0.1 and 0.3% through the study area reach. Through Reach SR-2 where the Preferred 
Route is proposed, the Speed River contains well-drained coarse and medium loams on alluvial 
deposits (Presant and Wicklund 1971). 

2.1.3 Mill Creek - MC-1 

The north bank of the Grand River near the Mill Creek confluence is composed of Paleozoic 
shale and dolomite and Pleistocene outwash gravels. Soils containing organic deposits and sand 
surround Mill Creek Reach MC-1. 

2.2 Previous Studies, Land Use, and Historical Planform Changes 

2.2.1 Grand River - GR-1 

The Grand River watershed has a catchment area of 6,800 km2 and has seen changes in land 
use from forest to agricultural and urban, resulting in hydrological changes (Wong and Boyd 
2014). As a result, events of greater extremes have been observed, including flash floods and 
prolonged drought, with impacts to sediment transport including increased sedimentation and 
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over-widening of channels. Additionally, dams throughout the watershed have altered flows, 
water depths, and temperature, resulting in ecological impacts. At a monitoring site 
approximately 6 km downstream of the study area near Doon, frequent bed mobilizing flows 
averaging 187 m3/s were observed between 1984 and 2012 (Wong and Boyd 2014). 

The former Grand River Railway, part of the Toronto to Sarnia Canadian Pacific Railway line on 
the Waterloo subdivision, crosses the Grand River connecting Kitchener and Cambridge. 
Approximately 30 m downstream of this crossing is a concrete bowstring arch bridge carrying 
King Street across the Grand River, built in 1926 with seven spans, having a total length of 
160.1 × 11 m wide (Benjamin et al. 2013). Another 650 m downstream of King Street, and 
immediately upstream of the Stage 2 ION Preferred Route is the Highway 8 crossing of the 
Grand River. Land use along the outside bends is predominantly low-density residential with a 
forested fringe along the riparian zone, while the floodplain on the inside of meander bends is 
undeveloped with meadow and forests. 

2.2.2 Freeport Creek - FC-1 

The Freeport Creek subwatershed has a catchment area of 4.01 km2 and is largely bounded by 
Allendale Road to the north, Fountain Street North to the east, and Highway 8 to the south, 
draining west into the Grand River (Aquafor Beech 2013a). The headwaters of Freeport Creek 
originate to the west of Maple Grove Road. Adjacent land uses are industrial, commercial, and 
institutional including École Secondaire Catholique Père-René-de-Galinée and the Challenger 
Motor Freight Inc. property. The creek flows west between these properties, then south for 
1.2 km before entering a stormwater management area, Pond 130 (Aquafor Beech 2013a). The 
creek discharges flows southwesterly through forest and agricultural lands for 700 m, then 
passes through a residential area for 500 m. Water flows under the Canadian Pacific Railway 
line and King Street East, and through the former Grand Valley Garden Village property, 
then under Highway 8, through the proposed crossing location of the Stage 2 ION Preferred 
Route and into the Grand River. 

A study conducted by Aquafor Beech Ltd. (Aquafor Beech 2013a) measured the slope between 
the former Grand Valley Garden Village property and the Canadian Pacific Railway line at 
1.88%, with a Rapid Geomorphic Assessment score of 0.16, suggesting a stable channel with 
degradation and minor planimetric form adjustment taking place. Bankfull width averaged 
1.4 m, with an average bankfull depth of 0.35 m. From the residential properties to the 
Canadian Pacific Railway line, the slope was 0.96%, with a Rapid Geomorphic Assessment score 
of 0.10, indicating it was stable, with slight degradation, widening, and planimetric form 
adjustment. 
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The rapid assessment work conducted by Matrix Solutions Inc. in 2015 confirmed that from the 
Canadian Pacific Railway line to the Grand River has been historically channelized and is 
bounded by commercial and industrial facilities upstream of the Highway 8 crossing. This 
channelizing has resulted in a channel with reduced natural function that is currently in a state 
of limited adjustment, with the exception of several undersized crossing structures. Refer to 
Section 3.2.2 for additional discussion. 

2.2.3 Speed River - SR-2 

In 2007, this area of the Speed River was assessed by PARISH Geomorphic Ltd. (PARISH 2007) as 
part of a study by the Grand River Conservation Authority regarding water quality and instream 
flow targets. During this study, the Speed River was divided into reaches of similar 
geomorphologic characteristics, which were subsequently subjected to detailed field data 
collection, including cross-section and longitudinal profile surveys, and bed sediment sampling. 
A 1 km reach (SR-2) which is crossed by the Preferred Route stretches immediately downstream 
of a tri-channel braided section downstream of King Street East to the last meander bend 
before the channel straightens and confluences with the Grand River at an average slope of 
0.1%. A cross-section immediately downstream of the braided portion had a bankfull width of 
30.5 m and a bankfull depth of 2.75 m, with commercial land use on the right bank, 
and residential and parkland on the left bank. 

2.2.4 Mill Creek - MC-1 

Mill Creek originates in the Township of Puslinch and flows to the City of Cambridge, passing 
through Shade’s Mills Conservation Area and a dam-controlled reservoir, before flowing 
through downtown Cambridge and into the Grand River. The creek was altered, with the 
construction of riffle-pool sequences and a uniform meander pattern with adjacent vernal pools 
through Soper Park, followed by a straightened, hardened section as it enters central 
Cambridge before being piped near the Grand River confluence. 
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