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1.0 Background 

C.F. Crozier & Associates Inc. (Crozier) was retained by Wyndham Holdings Inc. to prepare a 

Hydrogeologic Report to support the Official Plan Amendment (OPA) and Zoning By-Law 

Amendment (ZBA) applications for the proposed development located at 15728 Airport Road in the 

Town of Caledon, Regional Municipality of Peel. A site location plan is included as Figure 1. This 

report has been prepared in conjunction with a Functional Servicing & Preliminary Stormwater 

Management Report also prepared by Crozier under separate cover.  

The site is located within the Village of Caledon East in the Town of Caledon, Region of Peel. The site 

is currently occupied by an existing residential home, which is to be removed. The site currently has 

two access points to Airport Road. The elements envisioned for this development include: 

• 3-storey retirement home with basement  

• At grade asphalt parking lot 

• One site access to Airport Road 

Our review and work plan for the Hydrogeologic Report was developed based on the Site Plan 

prepared by ABA Architects Inc., dated May 19, 2020.  

We have also reviewed the pertinent background information associated with the Site, including: 

• Site Plan (ABA Architects Inc., May 9, 2020) 

• Topographic Survey (Young & Young Surveying Inc., May 29, 2018) 

• Geotechnical Report (Grounded Engineering Inc., September 29, 2020) 

2.0 Existing Conditions 

2.1 Land Use 

The subject property is approximately 0.96 ha and currently consists of a single-family residential 

dwelling, two asphalt driveways and three storage sheds. The landscaping on the property consists 

of trees and grass. The property is in a mixed-use residential area and is bounded by: 

• Airport Road to the East 

• Private residences to the South 

• Caledon East Public School to the West 

• Private lane access for the school to the North 

Land uses in the area are largely Rural Residential (RR), Institutional (I) related to the Caledon East 

Public School, and Agricultural (A-1) per the Town of Caledon Zoning By-Law 2006-50, as amended.  

The site is bounded by RR designated lands to the North, I to the West, RR-T1 to the south and a 

combination of A-1, I, EPA2 (Environmental Policy Area) and CV-294 (Village Commercial) to the 

East. 
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The RR-T1 designation refers to a temporary use to allow a garden suite located at the adjacent 

property at 15696 Airport Road. The I designated lands to the East refer to a Bell Telephone station 

and the EPA2 lands align with what appears to be a seasonal drainage feature draining to Innis 

Lake located to the East. 

2.2 Physiography 

The site is located within the physiographic region known as the Niagara Escarpment within the West 

Lowland area of the Great Lakes St Lawrence Lowlands. The Niagara Escarpment divides the West 

Lowlands in two areas. The ground surface west of the escarpment slopes gradually southwestward 

through an area of rolling topography of low relief. East of the escarpment, the land rises gently 

northward from Lake Ontario. The Niagara Escarpment in the area of the site is a thin band 

generally running in a north/south orientation from Milton to Collingwood. In the area of the site it is 

bounded by the Guelph Drumlin Field and Horseshoe Moraines regions. 

The landforms in the area are comprised of Till Moraines at the site with Drumlinized Till Plains to the 

south and Kame Moraines to the north and west. 

2.3 Drainage 

The subject property currently consists of one residential dwelling and three storage sheds, complete 

with an asphalt driveway with two accesses to Airport Road. The site has dense coverage of trees 

and landscaping. No municipal storm sewer servicing or private storm infrastructure exists. Ditches in 

the Airport Road right-of-way convey stormwater from the property.  

According to the topographic survey prepared by Young & Young Surveying Inc. (Project 18-B7160, 

dated May 29, 2018), there are two existing 400 mm diameter corrugated steel pipe culverts fronting 

the site in the western ditch along Airport Road. The culverts convey stormwater below the existing 

driveway access points. 

Per the topographic survey, the property generally drains surface flow from north to south across the 

property. Drainage along the site’s road frontage is conveyed overland directly into the Airport 

Road ditch. 

2.4 Source Protection 

The site lies within the Toronto Source Protection Area and is governed by the CTC Source Protection 

Plan. Schedule O of the Town of Caledon Official Plan indicates that the property could potentially 

lie within the 25-year time of travel wellhead protection area (WHPA) for the Caledon East Municipal 

Water System. Further review of the Source Protection Information Atlas, however, confirms that the 

property lies well outside of all of the Caledon East WHPAs.  

3.0 Geology 

3.1 Regional 

The surficial geology in the area around Caledon East in Peel Region predominantly consists of 

glaciolacustrine clay to silty textured till to the south with glaciofluvial river deposits running through 

Caledon East along surface water features. Ice contact stratified deposits of sand and gravel with 

minor silt and clay till are found to the north. There is a small area of modern alluvial clay, silt, sand, 

gravel with organics along the surface water feature to the east of the village. 
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The bedrock in the area is comprised of predominantly shale deposits of the Queenston Formation 

around Caledon East with shales of the Georgian Bay Formation to the east and 

sandstone/shale/dolostone of the Clinton and Cataract Groups to the west of Caledon East. 

3.2 Local 

Surficial geology mapping for the area indicates that the soils at the site are clay to silt 

glaciolacustrine tills. These soils are characterized as poorly drained soils. There are a large number 

of pits and quarries in the area, located to the north and west of Caledon East in the areas where 

the ice contact materials are located. 

Grounded Engineering installed eight boreholes on the site on March 5 and 6, 2020. The locations of 

these boreholes can be found on Figure 2. The boreholes generally encountered earth fill and 

topsoil overlaying an “upper glacial till” consisting of sand and silt to sandy silt with trace to some 

clay and trace gravel extending up to 3.0 m in depth, overlying a sand deposit. The sand deposit 

consists of sand with some silt, trace clay and gravel and extends to 7.6 m below grade, or past the 

vertical extend of the borehole. A lower glacial till layer comprising sandy silt with some clay and 

trace gravel was encountered below the sand deposit at 7.6 m below grade to the full depth of the 

subsurface investigation of 8.1 m below grade in Boreholes 101, 103 & 104. Borehole logs are 

contained in Appendix A. 

The bedrock in the area of the site is the shale bedrock of the Queenston Formation which are 

predominantly soft red shales but also have narrow grey green interbedded layers. 

4.0 Field Work 

4.1 Monitoring Well Construction 

Eight geotechnical boreholes were installed under the supervision of the geotechnical consultant 

(Grounded Engineering). Five of the eight boreholes were equipped with a groundwater monitoring 

well. Details of the borehole construction can be found in their Geotechnical Report (September 

2020). 

4.2 Groundwater Monitoring 

Following the installation and development of the wells completed under the supervision of 

Grounded Engineering, Crozier installed data loggers into each of the five monitoring wells to assess 

the seasonally high groundwater level through the spring months. The data loggers were 

programmed to collect water levels on an hourly basis. Manual water level readings were also 

obtained on several occasions to confirm the accuracy of the values recorded by the data loggers. 

4.3 Hydraulic Conductivity Testing 

Crozier completed hydraulic conductivity testing at three of the monitoring well locations. Due to 

the low water levels observed in the wells, slug testing was not considered a viable method. 

Therefore, residual recovery testing was completed during which the water level was quickly 

lowered, and recovery water levels were measured over time. The water level was lowered via 

rapid manual purging of the well with a Waterra tube. Data loggers programmed to collect water 

levels at 1-minute intervals were installed immediately after purging and remained in place for over 

6 hours. Manual water level readings were recorded immediately after purging, during the recovery 

phase, and when the data loggers were retrieved to confirm the accuracy of data logger values. 
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5.0 Results 

5.1 Groundwater Levels 

Grounded Engineering manually measured water levels on March 9 and 23, 2020. Crozier staff also 

took manual water level measurements on March 26, April 22, and April 28. The results of the water 

level monitoring are included in Table 1. 

Table 1: Groundwater Levels 

Borehole March 9, 2020 March 23, 2020 March 26, 2020 April 22, 2020 April 28, 2020 

101 7.10 7.10 5.21 5.07 5.20 

102 6.40 6.40 6.86 N/A1 6.80 

103 DRY DRY DRY DRY DRY 

104 5.70 5.70 5.83 5.62 5.66 

105 6.30 6.00 6.15 5.93 6.06 

Notes: [1] Water level not recorded. 

Manual water level readings were recorded in the wells by the Geotechnical Engineer and Crozier 

staff on the dates presented in Table 1. In addition, data loggers were installed in each of the 

monitoring wells on March 26 and remained installed until April 22. The logger recorded water levels 

on an hourly basis to capture fluctuations in water levels that may occur during spring melt events 

and storm events. The results of the continuous water level monitoring are presented as hydrographs 

as the attached Figures 3 through 7. 

The hydrographs indicated some water level fluctuations throughout the day, but overall the water 

levels remained reasonably stable during the monitoring period. There were minor fluctuations in all 

water level hydrographs. These fluctuations were consistent for each hydrograph and are likely due 

to daily barometric pressure fluctuations rather than the result of melt or rain events.  

The water levels ranged from approximately 5.0 to nearly 7.0 m below grade. As the overburden 

material is primarily finer grained sediments, we would not expect water levels in the shallow 

overburden to fluctuate dramatically in response to such events. 

5.2 Hydraulic Conductivity Testing 

Testing was conducted on three of the boreholes to determine an approximate value for hydraulic 

conductivity of the native soils. As the water levels in the wells were within the screened interval of 

the well, traditional slug testing was not considered an appropriate testing method. As a result, 

residual recovery testing was completed and an analysis using the Hvorslev method for leaky 

confined aquifers was used, which was consistent with the materials logged during the well 

construction. Calculated approximate values for hydraulic conductivity are presented in Table 2. 

Table 2: Hydraulic Conductivity Values 

Borehole 101 102 105 

Hydraulic Conductivity (m/s) 8.41 x 10-7 9.60 x 10-8 9.19 x 10-7 
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The calculated approximate values for hydraulic conductivity fall within the range of fine sands to 

silty sands, which is consistent with the log of materials completed during well construction 

supervised by Grounded Engineering. Therefore, it is reasonable to assume that the range of 

hydraulic conductivities encountered anywhere on the site will be within the range presented in 

Table 2. 

6.0 Conclusions & Recommendations 

Based on the field work and analysis completed, we can make the following conclusions: 

• The seasonally high ground water elevation at the site is expected to be lower than 5.0m 

below existing current grade. 

• Large scale dewatering during construction will likely not be required. Low-rate sump 

pumping from open excavations to remove accumulated rainfall following rain events may 

be required. 

• The hydraulic conductivity of the native soils is consistent with that of fine sand to silty sand 

materials. 
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