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1.0 INTRODUCTION 

Tricar Developments Inc. (Tricar) retained Stantec Consulting Limited (Stantec) to complete a 
hydrogeological investigation of the property located at 1242, 1250 & 1260 Gordon Street, within the City 
of Guelph, Ontario (Site) (Figure 1). The Site is approximately 3.1 hectares (ha) in size and is bounded to 
the northwest by existing residential subdivision, to the northeast by protected woodlot affiliated with the 
Torrance Creek Swamp, to the southeast by existing high-density development (i.e., Liberty Square 
apartment complex), and to the southwest by Gordon Street. 

The purpose of the hydrogeological investigation is to support Zoning By-law and Official Plan 
Amendments and the Site Plan Application to permit the construction of the proposed residential 
development, which will consist of two 12 story apartment buildings having nine townhouse units and 368 
apartment units. The development will have a combination of surface parking and two levels of 
underground parking. The proposed underground parking footprint will cover an area of approximately 
11,450 m2, with the anticipated base of the underground parking garage being located at an elevation of 
335.7 m AMSL. 

As per input initially provided by the City of Guelph (City) (2018) (Appendix J) and comments provided by 
the City (2020) following the first submission of this report (Appendix J), this hydrogeological assessment 
consists of meeting the following objectives: 

• Characterize current geological and hydrogeological conditions at the Site, including a discussion of 
overburden and bedrock stratigraphy, hydrostratigraphic units, seasonal fluctuations in groundwater 
levels and hydraulic gradients, flow direction across the Site, soil infiltration potential, and 
groundwater quality conditions. 

• Evaluate the hydraulic relationship between the groundwater system present beneath the Site and 
the adjacent Torrance Creek Swamp and assess whether the future development of the Site could 
potentially disrupt the hydrogeological form and/or function of this wetland. 

• Evaluate pre-development infiltration volumes at the Site and assess the impact that proposed land 
use changes could potentially have on these volumes under the post-development condition, 
including an evaluation of potential measures that could be employed throughout the Site under the 
post-development condition to mitigate these impacts. 

• Perform infiltration testing and groundwater mounding analysis to support stormwater infiltration 
strategies proposed for the Site under the post-development condition. 

• Assess whether proposed buildings, site servicing and associated construction activities will intercept 
the groundwater table and if construction dewatering may be required and assess whether any 
measures are required to mitigate these potential disturbances to pre-development groundwater 
levels, flow patterns, and groundwater-surface water interactions. 
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• Evaluate whether proposed land use activities conform to Source Water Protection requirements as 
stipulated in the Clean Water Act, S.O. 2006, Chapter 22. 

This report is arranged into ten sections, including this introduction (Section 1). Section 2 presents the 
physical setting of the Site at a regional scale. Section 3 outlines the methods utilized to evaluate the Site 
hydrogeological conditions. Section 4 presents the results of the Site investigation, with Section 5 
presenting the water balance assessment. Section 6 presents the groundwater mounding assessment in 
support of the post-development stormwater infiltration strategy. Section 7 presents the groundwater 
dewatering assessment and Section 8 discusses the potential hydrogeological impacts of the project and 
recommended mitigation measures. Report conclusions and references are listed in Sections 9 and 10, 
respectively. All figures and tables referenced in this report are presented in Appendices A and B, 
respectively. Appendices C to J include Regional Groundwater Flow Mapping, Regional Groundwater 
Recharge Mapping, Borehole Logs, Laboratory Certificates of Analysis, Hydraulic Conductivity Analytical 
Solutions, Dewatering Calculations, Source Protection Plan - Threat Policy Applicability Mapping, and 
City of Guelph Correspondence, respectively. 
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2.0 PHYSICAL SETTING 

2.1 PHYSIOGRAPHY AND TOPOGRAPHY 

The Site is situated within the physiographic region referred to by Chapman and Putnam (1984) as the 
Guelph Drumlin Field. The Guelph Drumlin Field consists of a series of broad oval type hills with axes 
trending in a northwest to southeast direction (i.e., drumlins). As shown in Figure 2, most of the Site is 
situated upon a drumlin, which is further supported by the regional topographic setting (Figure 3). The 
drumlins and associated till plain of the physiographic region consist of stony, calcareous till derived from 
dolostone of the Goat Island and Gasport Formations (formerly referred to as the Amabel Formation) and 
consists of sand (50%; average content based on grain-size analysis completed on till samples), silt 
(35%) and clay (15%) (Chapman and Putnam, 1984). The drumlin groupings occur in swampy valleys 
that are flanked by terraced spillway channels of sand and gravel, which contain tributaries of the Grand 
River (e.g., Torrance Creek Swamp located northeast of the Site; Figure 2). Gravel ridges or eskers are 
also known to cut through the till plain in the same general direction as the drumlins. 

Most of the Site lies within the Torrance Creek Subwatershed (Totten Sims Hubicki Associates et al., 
1998), with the southwestern portions of the property being located within the Upper Hanlon Creek 
Subwatershed (Golder, 2011; Gamsby & Mannerow, 1993). Both subwatersheds occur within the Grand 
River Watershed and are under the jurisdiction of the Grand River Conservation Authority (GRCA). The 
Torrance Creek Subwatershed is characterized by hummocky terrain associated with the drumlins and by 
the network of broad, relatively flat spillway channels that cut through the drumlin fields. As shown on 
Figure 3, topographic high points occur along the northwestern and southeastern boundaries within the 
central portion of the Site, with the topography generally sloping to the northeast towards Torrance Creek 
Swamp and the southwest towards Gordon Street. As shown on Figure 1, topographic contours 
throughout the Site range from highs of 344.5 m AMSL near Valley Road (northwest boundary) and  
342.5 m AMSL near Borehole 4 (southeast boundary), to lows of 337 m AMSL near Gordon Street and 
335 m AMSL along the northeast boundary of the Site near Torrance Creek Swamp. 

As shown on Figure 15 and discussed in the Stantec (2021) Functional Servicing Report, the direction of 
surface water runoff occurring within the Site under existing conditions is split between two catchments. 
Catchment 101 directs surface water runoff westward to an existing storm sewer on Gordon Street, 
whereas surface water runoff occurring within Catchment 102 flows overland to the east and eventually 
discharges to Torrance Creek Swamp.          

2.2 REGIONAL GEOLOGY AND HYDROSTRATIGRAPHY 

Geological conditions within the region have been mapped and described by Matrix Solutions Inc. (2017), 
the Lake Erie Region Source Protection Committee (LERSPC, 2015a), Golder Associates Limited (2011), 
Totten Sims Hubicki Associates et al. (1998), Gamsby & Mannerow (1993), and Jagger Hims Limited 
(1998). Based on these previous studies, overburden and bedrock geology near the Site is summarized 
as follows, listed from ground surface downward: 
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Organic Deposits: Accumulations of peat and/or muck associated with wetland areas (Figure 4, Unit 20). 

Glaciofluvial Deposits: Glaciofluvial outwash and glaciolacustrine deposits of sand and gravel with 
minor silt and clay associated with the spillway channels (Figure 4, Units 7a and 7b). 

Ice-Contact Deposits: Predominantly sand and gravel containing lenses of silt and clay left behind by 
the melting of enclosed ice blocks (i.e., eskers, kames) (Figure 4, Unit 6). 

Port Stanley Till: An occasionally stony, silty sand to sandy silt till, forming the till plain and drumlins that 
characterize the region (Figure 4, Unit 5b). Some of the drumlins, however, can consist of an older clayey 
silt till core that is subsequently covered by a veneer of Port Stanley Till (Karrow, 1968). In the areas 
south of the Speed River, the till plain is often covered by a layer of glaciofluvial and glaciolacustrine 
sediments (i.e., fine to silty sand, sandy silt, sand and gravel) deposited from melting glacier ice, with the 
till extending to the bedrock surface.    

Bedrock: The Eramosa Formation (Reformatory Quarry Member), representing the uppermost bedrock 
unit beneath the Site is described as a light brown to cream coloured, pseudonodular, thickly bedded and 
coarsely crystalline dolostone, which may act as an aquitard (Brunton, 2008). As per Golder (2011), the 
bedrock surface near the Site appears to be located at an elevation of 320 m AMSL and will not be 
encountered with the proposed development. 

2.3 REGIONAL HYDROGEOLOGY 

Based on previous groundwater modeling work completed by Matrix Solutions Inc. (2017), the following 
aquifer and aquitard systems are identified as occurring throughout the region in which the Site resides: 

Upper Sand and Gravel Aquifer: an unconfined aquifer system consisting predominantly of outwash 
sand and gravel deposits. This unit is reported to have a horizontal hydraulic conductivity ranging from 
7.0 x 10-4 m/s to 6.0 x 10-6 m/s, with the vertical hydraulic conductivity being one tenth (0.1) to an order 
(1.0) of magnitude lower than the horizontal hydraulic conductivity (Golder, 2011). Soil permeability 
testing using a Guelph Permeameter indicates that the sandy soils of this unit have vertical hydraulic 
conductivities in the range of 10-5 m/s (Totten Sims Hubicki Associates et al., 1998). 

Lower Till Aquitard: dense sandy to silty glacial till (i.e., Port Stanley Till) that is occasionally 
interbedded with discontinuous lenses of coarse sand and gravel. This unit is reported to have a 
horizontal hydraulic conductivity ranging from 1.0 x 10-4 m/s to 2.0 x 10-9 m/s, with the vertical hydraulic 
conductivity being one half (0.5) to an order (1.0) of magnitude lower than the horizontal hydraulic 
conductivity (Golder, 2011). 
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Contact Zone Aquifer: coarse, unconsolidated granular deposits directly overlying, and hydraulically 
connected to, upper weathered/fractured bedrock. This unit typically forms a thin aquifer having an 
assumed thickness of four meters (two meters above and below bedrock surface) (Golder, 2011). This 
aquifer is reported to have a horizontal hydraulic conductivity ranging from 1.0 x 10-4 m/s to 1.0 x 10-5 m/s, 
with the vertical hydraulic conductivity being one half (0.5) to an order (1.0) of magnitude lower than the 
horizontal hydraulic conductivity (Golder, 2011). 

Bedrock Aquifer: consisting of medium to thick bedded fossiliferous dolostone of the Guelph Formation. 
This unit is reported to have a horizontal hydraulic conductivity ranging from 8.0 x 10-3 m/s to 
7.0 x 10-9 m/s, with the vertical hydraulic conductivity being one tenth (0.1) to an order (1.0) of magnitude 
lower than the horizontal hydraulic conductivity (Golder, 2011). 

As presented in Figure 4.3 of Matrix Solutions Inc. (2017) (Appendix C), simulated groundwater table 
surface elevations produced via a calibrated steady-state groundwater flow model suggests that regional 
groundwater movement is to the northwest through the overburden aquifer located beneath the Site, 
eventually discharging to the Speed River. However, groundwater flow interpretations presented in Totten 
Sims Hubicki Associates et al. (1998) (Figure 4.4.7, Appendix C) suggest that at a local scale, 
groundwater movement through the shallow overburden near the Site is to the northeast and east, with 
these flows potentially being influenced by pumping from the Burke and/or Carter Municipal Production 
Wells.    

Regionally, the lands containing the Site are characterized by groundwater recharge conditions. Mapping 
created using the Grand River Information Network (GRIN) (GRCA, 2019) indicates that downward 
vertical hydraulic gradients are present beneath the Site, with annual recharge rates across the property 
ranging from 100 to 200 mm/year (Appendix D). 

2.4 SOURCE WATER PROTECTION 

As established under the Ontario Clean Water Act, 2006, S.O., 2006, c. 22, source protection areas and 
associated land use restrictions exist for all municipal drinking water sources located throughout the 
Grand River Source Protection Area (i.e., defined by the boundaries of the Grand River Watershed). 
Within the Source Protection Area (SPA), the Ministry of the Environment, Conservation and Parks 
(MECP) has designated four types of vulnerable areas that apply to drinking water sources: 

Wellhead Protection Areas (WHPA): an area delineated on the ground surface that represents the 
capture zone for the underlying aquifer in which a given municipal well draws its water. The zone 
represents the total amount of time it would take for groundwater to flow through the aquifer system and 
reach the intake of a given municipal well. The zones are defined as follows:  

• WHPA-A: 100 m radius around the municipal well. 

• WHPA-B: Horizontal time of travel to the municipal well is two years or less. 
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• WHPA-C: Horizontal time of travel to the municipal well is equal to or less than five years and greater 
than two years. 

• WHPA-D: Horizontal time of travel to the municipal well is equal to or less than 25 years and greater 
than five years. 

• WHPA-E: Area where groundwater is under the direct influence of surface water (GUDI), where 
horizontal time of travel to the municipal well is two hours or less from the surface water body to the 
well. 

As shown on Figure 5, the Site is located within the WHPA for the Burke Municipal Production Well 
(Burke Well), with this production well located approximately 165 m to the southwest of the Site. 
Specifically, the Site is intercepted by Burke Well WHPA-B and -C, noting that the footprint for the 
proposed development is confined to the WHPA-C (i.e., representing an area where it takes greater than 
two years but less than five years for precipitation that has recharged the aquifer to flow through this 
aquifer to the production well intake). The WHPA-C has an assigned vulnerability score ranging from four 
(4) to six (6) (Figure 6). Development on municipal services in areas where vulnerability scores are in the 
4 to 6 range represent a low threat to drinking water supplies.  

The northeastern portion of the Site also lies within the WHPA-E (vulnerability score of 7.2, MECP, 2020; 
Figure 7) of the Burke Well, with this well being classified as Groundwater Under the Direct Influence 
(GUDI) of surface water (i.e., a surface water source has a direct connection to the groundwater system 
and is drawn into the production well during pumping). The extents of the WHPA-E are equivalent to the 
area of an Intake Protection Zone (IPZ); that is, a capture zone delineated for those drinking-water 
systems that obtain their potable water from surface water bodies. The WHPA-E is equivalent to an IPZ-3, 
which represents surface water bodies and adjacent lands (i.e., GRCA Regulation Limit or 120 m, 
whichever is greater) that may be impacted by extreme events such as storms (e.g., 100-year rainfall 
event) and subsequently, potentially contribute surface water to the municipal well. For the Burke Well, 
the IPZ-3 encompasses the nearby Torrance Creek Swamp.  

Significant Groundwater Recharge Areas (SGRA): This is an area where it is desirable to regulate 
drinking water threats that may affect recharge of an aquifer. Recharge areas are classified as 
“significant” when they supply more water to an aquifer used as a drinking water source than the 
surrounding area. As shown in Figure 8, the SGRA represents an area where the rate of annual recharge 
to the underlying aquifer system is greater than the average annual rate of recharge within the Grand 
River SPA by a factor of 1.15 or more (i.e., at least 15% greater than the average recharge rate). Based 
on the modeling results presented in AquaResource (2009), the average annual rate of recharge within 
the Grand River SPA is calculated to be 176 mm/year; consequently, a SGRA threshold is defined as an 
area within the watershed where the annual recharge rate equals or is greater than 202 mm/year. A 
similar SGRA threshold of 200 mm/year was calculated for those lands located within the City of Guelph 
and Township of Guelph/Eramosa as described in Matrix Solutions Inc. (2017). For the Site, the SGRA is 
assigned a vulnerability score of four (4), indicating that activities occurring in this area of the property 
that limit recharge to the underlying aquifer pose a moderate threat to groundwater quantities in the 
aquifer, which is or may be used as a source of drinking water.  
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Highly Vulnerable Aquifers (HVA): Defined as subsurface, geologic formations that are sources of 
drinking water, which could be easily affected by the release of pollutants on the ground surface. The 
HVA is identified using variables that include depth to the aquifer, physical properties of the overlying soil 
and/or rock, and the aquifer composition. In general, an HVA will consist of granular aquifer materials 
(i.e., sands and gravels) that are exposed near the ground surface and where a relatively shallow 
groundwater table is present. As per the mapping provided by the MECP (2020), the Site does not occur 
in an area defined as HVA. 

Intake Protection Zones (IPZ): A zone established around a drinking / surface water intake within which 
a spill or leak may get to the intake too quickly for the operators of the municipal water treatment plant to 
shut the intake down until the pollutant passes by. These zones also include land adjacent to streams and 
storm sewers where surface water runoff can quickly reach the intake. As discussed above, the 
northeastern portion of the Site is intercepted by an IPZ-3. 
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3.0 METHODOLOGY 

The hydrogeological site investigation included the: 

• drilling of boreholes 

• installation of monitoring wells 

• installation of drive-point piezometers  

• monitoring of groundwater levels 

• collection of groundwater samples for quality testing 

• performing hydraulic response (hydraulic conductivity) testing 

• completion of infiltration (soil permeability) testing. 

The methodology for these tasks is described in Section 3.1 to 3.6 below.  

3.1 BOREHOLE DRILLING AND MONITORING WELL INSTALLATIONS 

Between July 9 and 30, 2018 boreholes were advanced at seven locations across the Site (Figure 1). 
Five of the locations involved the drilling of a borehole, which was then equipped with a single monitoring 
well (i.e., MW1-18 to MW3-18, MW6-18, MW7-18). The remaining two locations involved the installation 
of a multi-level monitoring well (i.e., MW4-18(S/D) and MW5-18(S/D)) where two boreholes (one shallow 
and one deep) were drilled within meters of each other, with each of these boreholes then being equipped 
with a single monitoring well. Overall, the boreholes were strategically positioned throughout the Site to 
obtain a spatially representative understanding of soil conditions, groundwater depths and fluctuations, 
and to evaluate local patterns of groundwater flow. 

Stantec on behalf of Tricar retained Aardvark Drilling Inc. to complete the borehole drilling and monitoring 
well installations. The boreholes were drilled using a CME track-mounted drilling rig equipped with a 
hollow stem auger drilling system (i.e., to permit the installation of monitoring wells). Soil samples were 
collected using split-spoon sampling techniques. Soil sampling occurred using a 0.6 m long stainless-
steel split spoon sampler at 0.75 m (2.5 feet) intervals for the first 6.0 m (20 feet) of drilling depth, 
followed by sample collection occurring at approximately every 1.5 m (5 feet) to the termination depth of 
the borehole. The completed depths of the boreholes ranged from 12.8 m to 15.8 m below ground surface 
(BGS). Stantec personnel directed the drilling and soil sampling operations and logged the borehole 
stratigraphy using the American Society for Testing and Materials (ASTM) guideline for the description 
and identification of soils (ASTM, 2009). The borehole logs contain descriptions (where relevant and 
possible) of soil type, texture, colour, structure, consistency, plasticity, moisture content, and other visual 
and olfactory observations. Copies of the borehole logs are provided in Appendix E. 
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The drilling contractor installed the monitoring wells adhering to the construction requirements as outlined 
under Ontario Regulation 903 (O.Reg. 903) (MOE, 1990). Installation details for each of the monitoring 
wells are summarized in Table 1. Each monitoring well is constructed of 50 mm inside diameter, Schedule 
40 polyvinyl chloride (PVC) pipe, having a No. 10 slot screen (0.01-inch slot) measuring 3.0 m in length. 
Backfilling of the screened interval consisted of silica sand to a height of approximately 0.3 m above the 
top of screen, followed by granular bentonite to ground surface prevent a hydraulic connection from 
occurring between the screened formation and overlying soils. The completion of each monitoring well 
involved encasing the pipe stick-up within a lockable steel casing. Stantec Geomatics surveyed the 
ground surface and top-of-pipe elevations at each monitoring well location to a geodetic benchmark using 
the Can-Net GPS Survey system, having a spatial accuracy of +/- 0.03 m and +/- 0.02 m in the vertical 
and horizontal plane, respectively. 

Following installation, Stantec personnel purged each monitoring well using dedicated 16 mm (2/3 inch) 
inside diameter high density polyethylene (HDPE) tubing connected to a D-25 Waterra™ foot valve. 
Using the dedicated tubing, Stantec personnel purged 10 standing column volumes from each well 
(where possible) to clear out any fine-grained sediments and, subsequently, establish a proper hydraulic 
connection with the native aquifer material. 

3.2 DRIVE-POINT PIEZOMETER INSTALLATIONS 

On April 10, 2019 Stantec personnel installed one multi-level drive-point piezometer, consisting of a 
shallow and a deep piezometer (i.e., DP1-19(S) and DP1-19(D)), within a section of the Torrance Creek 
Swamp located approximately 75 m to the northeast of the Site (Figure 1). The multi-level piezometer was 
installed to evaluate whether this wetland functions as a groundwater recharge feature (i.e., contributes 
water to subsurface), discharge feature (receives water from the subsurface), or a combination of both. 

Each drive-point piezometer is constructed of a 0.42 m long steel screen (19 mm diameter) that is 
connected to 25 mm diameter steel riser pipes. Stantec personnel drove the drive-point piezometers into 
the substrate using a fence post driver, with shallow and deep pipes being constructed within one meter 
of each other and their screens being separated by a vertical distance of approximately 1.7 m. 
Construction details for the drive-point piezometers are summarized in Table 1.  

3.3 GROUNDWATER LEVEL MONITORING 

Groundwater levels were recorded at the monitoring well and piezometer locations from July 2018 to 
June 2020 using a combination of automated and manual measurement methods. Solinst® Edge 
Leveloggers® (Leveloggers) were installed at all monitoring well and piezometer locations to allow 
automatic measurement of water levels. The Leveloggers were suspended into the water column at each 
monitoring well and drive-point piezometer and set to record water levels at 60-minute intervals. 
Leveloggers are not vented to the atmosphere and therefore record total pressure (where total pressure 
is the sum of the atmospheric pressure and the height of water column). To obtain an accurate 
measurement of the groundwater level at each well, the water level data obtained from the Leveloggers 
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were corrected for atmospheric pressure using data obtained from a Solinst® Edge Barologger® 
(Barologger), which was suspended in the air column at monitoring well MW5-18(S).  

Groundwater levels were manually measured several times from the onsite monitoring wells (nine events) 
and the multi-level drive-point piezometer (six events) between July 2018 and June 2020. The 
groundwater level measurements were recorded in metres to the nearest 0.01 m using a battery-operated 
water level indicator. Manual groundwater level measurements were used to verify data recorded by the 
Leveloggers. Manual water levels collected from the monitoring wells and drive-point piezometer are 
presented in Tables 2 and 3, respectively. Hydrographs presenting both the automatic and manually 
measured groundwater level data are provided in Figures 9 and 10. 

3.4 GROUNDWATER SAMPLING AND TESTING 

Groundwater quality samples were collected from MW2-18, MW4-18(S), MW6-18, and MW7-18 on 
September 11, 2018. The samples were collected to help evaluate pre-development groundwater quality 
conditions at the Site. Specifically, all samples were analyzed for general inorganic parameters and 
dissolved metals and compared against their corresponding Ontario Drinking Water Quality Standard 
(ODWQS) (MOE, 2006) concentrations, with MW2-18 results being compared against those parameters 
listed under the City of Guelph Sanitary and Storm Sewer By-law (1996)-15202.   

Stantec personnel collected groundwater samples from the onsite monitoring wells using dedicated 
HDPE tubing connected to a foot valve. Prior to collecting the samples, wells were purged and field 
parameters including pH, temperature, electrical conductivity, oxidation reduction potential (ORP), and 
dissolved oxygen (DO) were monitored periodically during the purging process using a multi-parameter 
water quality meter and flow through cell. The meter was calibrated prior to use according to the 
manufacturer’s specifications with the appropriate calibration standards. Groundwater sampling occurred 
after these field parameter concentrations had stabilized, indicating that water being pumped from the 
monitoring wells was representative of groundwater flowing into the well from surrounding geological 
formations. 

The groundwater sample collected from each monitoring well consisted of pouring water directly from 
the HDPE tubing into lab supplied sample bottles. Groundwater samples collected for metals analysis 
were field-filtered using disposable in-line 0.45 µm (micron) filters attached to the HDPE tubing. The 
groundwater samples were carefully packed into coolers with ice, which was added to maintain sample 
temperatures below 10ºC during transport to the analytical laboratory. Samples were delivered to 
Maxxam Analytics Inc. (Maxxam) for analysis. Chain of custody forms were completed and included with 
the samples.  

The results of the groundwater quality testing are summarized in Tables 4 (Sewer By-law) and 5 
(ODWQS) and illustrated in a piper diagram on Figure 11. A copy of the Laboratory Certificate of Analysis 
is presented in Appendix F. 
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3.5 HYDRAULIC RESPONSE TESTING 

Stantec performed in-situ hydraulic response testing at each monitoring well between July 26 and 27, 
2018 to estimate the horizontal hydraulic conductivity of the deposits beneath the Site. The testing 
consisted of creating an instantaneous change in the well water level by removing a known volume of 
water followed by recording the time taken for the water level to return to static conditions (i.e., a rising 
head or bail test). Data were analyzed using the Bouwer and Rice (1976) solution for a bail test in an 
unconfined aquifer as provided in the software package AQTESOLV TM Pro Version 4.5 (Duffield, 2014). 
Testing provided an estimate of the horizontal hydraulic conductivity of the sediments within the screened 
interval for each monitoring well. Table 1 provides a summary of the calculated horizontal hydraulic 
conductivities, with the analytical solutions for the data being presented in Appendix G. 

Since hydraulic conductivity in the horizontal direction is generally an order (potentially two orders for 
clay-based deposits) of magnitude higher than hydraulic conductivity in the vertical direction (Todd 1980; 
Freeze and Cherry 1979), the vertical hydraulic conductivities for overburden deposits surrounding the 
well screens were assumed to be one order of magnitude lower than in-situ measured horizontal 
hydraulic conductivities calculated at MW2-18 to MW7-18. Infiltration rates were calculated based on an 
established relationship between vertical hydraulic conductivity and infiltration rate presented in the Credit 
Valley Conservation and Toronto and Region Conservation Authority (CVC-TRCA, 2010) Low Impact 
Stormwater Management Planning and Design Guideline - Version 1.0. Table 6 provides a summary of 
estimated infiltration rates based on the results of the horizontal hydraulic conductivity testing. 

3.6 INFILTRATION TESTING 

As discussed in the Stantec (2021) Functional Servicing Report, the revised stormwater management 
strategy for the Site will include the construction of the East Infiltration Trench (i.e., rock trench) 
immediately to the northeast of Building 2 (Figure 12). The South Infiltration Trench (i.e., Permavoid) will 
be constructed along the southwestern limits of the Site immediately to the south of Building 2 
(Figure 12). 

On June 10 and 11, 2021 D&J Lockhart Excavators Ltd. (Lockhart) excavated a series of test pits within 
locations of the Site where the previously mentioned post-development stormwater infiltration facilities are 
planned. The excavation of three test pits (TP1 to TP3) occurred near the southeastern limits of the Site 
where the South Infiltration Trench is proposed for construction, and two test pits (TP4 and TP5) within 
the central portion of the property at the future location of the East Infiltration Trench (Figure 12). Stantec 
notes that the locations of TP4 and TP5 occurred in the original footprint of the East Infiltration Trench (as 
presented in the Stantec (2020) Hydrogeological Assessment report); however, the extents of this facility 
have since been revised resulting in the test pits now being located from five to 22 m outside of the new 
footprint. However, given that the subsurface deposits characterizing the Site are relatively ubiquitous 
(i.e., silty to sandy glacial till), the testing results obtained from these test pits are still considered to be 
representative of infiltration conditions within the new East Infiltration Trench footprint.      
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Under the supervision of Stantec personnel, the test pit excavations extended to the projected base 
elevation of each infiltration trench for the performing of soil infiltration testing. Once completing the soil 
infiltration testing at the proposed base elevation of each trench, the test pits were then excavated further 
to depths of at least 1.5 m below these base elevations, with the soils at these depths also being 
subjected to infiltration testing as per the protocols outlined in the Credit Valley Conservation (CVC) and 
Toronto and Region Conservation (TRCA) (2010) Low Impact Stormwater Management Planning and 
Design Guideline. Stantec personnel classified the soils targeted for infiltration testing using the ASTM 
guideline for visual-manual description and identification of soils (ASTM D2488-00) and once the test pit 
was no longer required, Lockhart backfilled the excavations to the existing grade. 

Assessment of the infiltration potential for the on-Site soils involved the use of a Guelph Permeameter (a 
constant head permeameter designed to measure in-situ vertical hydraulic conductivities of a given 
substrate). At the various excavated depths of the test pits, Stantec personnel used a hand auger to drill 
an approximately 0.5 m deep, 50 mm diameter cylindrical hole into the native soil to be tested. The 
Guelph Permeameter was then filled with water, inserted into the hole while making a concerted effort to 
avoid knocking debris into the excavation, and then stabilized against the substrate. Stantec personnel 
then proceeded to record the eventual steady-state rate of water recharge into the soil. The infiltration 
rate for each soil tested was converted from the measured vertical hydraulic conductivity using the 
established relationship between vertical hydraulic conductivity and infiltration rate presented by the 
CVC/TRCA (2010). Table 7 presents the results of this soil infiltration testing. 

Using the infiltration testing results, Stantec proceeded to calculate the Design Infiltration Rate for each 
infiltration facility as per the approach outlined by the CVC/TRCA (2010). The calculated infiltration rate 
used in the design of the East and South Infiltration Trenches is 32 mm/hour and 23 mm/hour, 
respectively (Table 8).    
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4.0 LOCAL GEOLOGY AND HYDROGEOLOGY 

4.1 GEOLOGY 

Figure 4 presents the surficial geology throughout the Site as mapped by the OGS (2010), with this 
mapping indicating that the entire Site is covered by stone-poor, silty to sandy glacial till (i.e., the Port 
Stanley Till). Figure 1 shows the locations of Cross-Section A-A’ (Figure 13) and B-B’ (Figure 14), which 
were constructed using geological information obtained from the onsite drilling completed at the Site by 
CMT Engineering (2018) and Stantec (Appendix E). Although onsite drilling results confirm that silty sand 
to sandy silt till (Port Stanley Till) predominantly forms a horizontally and vertically contiguous unit 
beneath the Site, this unit is overlain by a 2.3 to 4.8 m thick diamicton deposit consisting of very loose to 
dense sand and silt, with some gravel and trace clay (CMT, 2018). A 2.4 m thick, discontinuous layer of 
sand was encountered in the Port Stanley Till at a depth of 11.3 m BGS (331.7 m AMSL) at MW2-18. The 
Port Stanley Till occurs at elevations ranging from 341.6 to 334.7 m AMSL beneath the Site, with this unit 
extending to the termination depth of the onsite boreholes (333.4 to 324.6 m AMSL). Locally, the bedrock 
surface is reported to occur at an elevation of approximately 320 m AMSL (Golder, 2011).    

4.2 HYDROGEOLOGY 

4.2.1 Groundwater Levels and Flow 

Figures 9 and 10 and Table 2 present the continuous and manual water levels recorded within the 
monitoring wells between July 2018 and June 2020. Groundwater elevations across the Site ranged from 
0.9 m BGS (at MW5-18) to 9.2 m BGS (at MW1-18) over the monitoring period, equating to elevations 
ranging from 332.6 m to 340.7 m AMSL.  

As shown in the hydrographs (Figures 9 and 10), the groundwater table demonstrated a similar pattern in 
fluctuations across the Site, with high groundwater conditions predominantly occurring in the spring (i.e., 
early March to early June) due to lower evapotranspiration losses and a melting snowpack, which in turn 
provided a greater volume of water available to infiltrate and recharge the groundwater system. Starting in 
mid-June, the groundwater table across the entire Site begins to experience a steady decline, reaching its 
lowest elevation in late October to early November as a response to more water being drawn from the 
subsurface over this period to meet evapotranspiration demands. Overall, the groundwater table decline 
that occurred from the early summer to late fall at the monitoring well locations ranged from 1.4 m  
(MW7-18) to 5.6 m (MW2-18). 

Throughout the Site, groundwater levels showed no marked response to notable precipitation events (i.e., 
immediate spike/rise in the groundwater table), suggesting that there is no direct hydraulic connection 
between the ground surface and the groundwater system (i.e., via vertical fissures/fractures in the 
overburden). The subdued response to precipitation events is not surprising, given that dense to very 
densely packed native deposits of silty sand to sandy silt till are present beneath the Site, with these 
deposits being characterized by horizontal hydraulic conductivities in the range of 10-7 to 10-9 m/s  
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(Table 1; Appendix G). However, Stantec notes that infiltration testing completed in the shallower native 
deposits of silty sand to sandy silt till (i.e., 0.5 to 3.5 m BGS) suggest that horizontal hydraulic 
conductivities are higher within certain areas of the Site (e.g., near proposed locations of the proposed 
infiltration trenches) where estimated values range from 10-5 to 10-7 m/s (Table 7).     

Figure 12 presents groundwater elevation contours and the interpreted direction of horizontal flow through 
the groundwater system beneath the Site using level measurements collected from the on-site monitoring 
wells in May 2019. In general, groundwater contours mimic the prevailing topography of the Site, with a 
localized groundwater divide running along the northeast-southwest axis of the drumlin upon which the 
property is situated (Figure 3). From the divide, groundwater is shown to flow to the northeast across the 
Site towards Torrance Creek Swamp at a calculated horizontal hydraulic gradient of 0.04 m/m, which is in 
general agreement with regional flow patterns presented in Totten Sims Hubicki Associates et al. (1998) 
(Figure 4.4.7, Appendix C). However, groundwater is also shown to flow to the southwest from the divide 
towards Gordon Street at a calculated horizontal hydraulic gradient of 0.09 m/m and onward towards 
Hanlon Creek Swamp. These groundwater flow patterns also mimic existing surface water runoff / 
drainage patterns occurring at the Site as discussed in Stantec (2021).  

Horizontal hydraulic conductivity estimates calculated from onsite hydraulic response testing completed at 
the onsite monitoring wells, which are all screened within sandy silt till, ranged from 5.4 x 10-7 m/s to  
1.6 x 10-9 m/s (Table 1; Appendix G). These calculated values are consistent with the literature values of 
hydraulic conductivity provided for these deposits (Fetter, 1994) and with values provided for the Lower 
Till Aquitard (Port Stanley Till) as reported in Golder (2011). Overall, the estimated bulk (i.e., geometric 
mean) horizontal hydraulic conductivity calculated for the overburden deposits is 3.7 x 10-8 m/s (Table 1). 

The velocity at which groundwater horizontally flows through the subsurface is calculated through the 
application of Darcy’s law, where: 

v = K ∇  
 θ 

 where: v = velocity (m/yr) 
  K = hydraulic conductivity 
  ∇ = hydraulic gradient 
  θ = effective porosity 

Assuming a soil porosity of 0.2 for glacial till (Fetter, 1994), an average horizontal hydraulic gradient of 
0.04 m/m for groundwater moving towards the northeast, and geometric mean hydraulic conductivity of 
3.7 x 10-8 m/s, the estimated velocity of groundwater flowing through the overburden beneath the Site 
towards Torrance Creek Swamp is calculated to be approximately 0.23 m/year (i.e., one meter every 4.3 
years). Using the same input parameters as above, except for an average horizontal hydraulic gradient of 
0.09 m/m, the estimated velocity of groundwater flowing through the overburden beneath the Site towards 
Gordon Street is calculated to be approximately 0.52 m/year (i.e., one meter every 1.9 years). 
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The Site is also characterized by downward vertical hydraulic gradients as recorded at MW4-18(S/D) 
(Figure 9) and MW5-18(S/D) (Figure 10). Vertical hydraulic gradients ranged from -0.5 to -1.0 over the 
monitoring period, confirming that the Site is a groundwater recharge area. 

4.2.2 Groundwater-Surface Water Interaction 

Data available on the Grand River Information Network (GRIN) (GRCA, 2019) indicates that downward 
vertical hydraulic gradients are present beneath the Site and in the surrounding area, with annual 
recharge rates within the boundaries of the Site ranging from 100 to 200 mm/year (Appendix D). As 
shown in Figure 10, over the monitoring period (i.e., April 2019 to June 2020) groundwater levels 
recorded in the multi-level drive-point piezometer (i.e., DP1-19(S/D)) installed within Torrance Creek 
Swamp approximately 75 m to the northeast of the Site show that the groundwater table occurred at or 
above ground surface during the spring, declining to depths up to 1.1 m BGS by the late summer to early 
fall (Table 3; Figure 10). Neutral to upward vertical hydraulic gradients consistently occur beneath this 
area of the Torrance Creek Swamp, although the vertical gradient did switch to downward over the 
monitoring period. Overall, vertical hydraulic gradients at DP1-19(S/D) have ranged from -0.06 to 0.17, 
indicating that this area of the wetland functions as both a groundwater recharge and discharge feature. 
However, the potential volume of groundwater discharging to the Torrance Creek Swamp during those 
periods where discharge conditions are present is expected to be minimal, given that groundwater moves 
at a very slow rate through the overburden deposits (i.e., one meter every 4.3 years).   

4.2.3 Infiltration Potential 

Estimated infiltration rates for the overburden deposits are provided in Tables 6 and 7. Infiltration rates 
were calculated based on an established relationship between vertical hydraulic conductivity and 
infiltration rate presented in CVC-TRCA (2010), with vertical hydraulic conductivities being estimated 
based on both the results of in-situ hydraulic response testing completed at each monitoring well (Section 
3.5) and Guelph Permeameter testing completed within the footprints of the proposed infiltration trenches 
(Section 3.6). Vertical hydraulic conductivities for the deeper deposits of sandy silt till (i.e., 5.0 m to  
15.1 m BGS) are assumed to be one order of magnitude lower than in-situ measured horizontal hydraulic 
conductivities, resulting in values ranging from 5.6 x 10-8 to 1.6 x 10-10 m/s for these till deposits (Table 6). 
However, results of infiltration testing completed in the areas of the Site where the East and South 
Infiltration Trenches will be constructed had vertical hydraulic conductivities ranging from 3.9 x 10-5 m/s to 
1.8 x 10-7 m/s (i.e., from depths of 0.5 to 3.6 m BGS) (Table 7). Based on these values, the calculated 
infiltration rates for the previously mentioned deposits can range from as low as 5 mm/hour to an upper 
value of 123 mm/hour (Tables 6 and 7). 
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4.2.4 Groundwater Quality  

Groundwater quality results from the sample collected from MW2-18 on September 11, 2018 was 
assessed against City of Guelph Sanitary and Storm Sewer By-law (1996)-15202 guidelines (i.e., for 
quality of water potentially discharged to storm or sanitary sewage works during dewatering) (Table 4). 
Groundwater samples collected from MW4-18(S), MW6-18, and MW7-18, together with the previously 
mentioned sample results, were also compared against the ODWQS (Table 5). A summary of the results 
is discussed in the sections below. 

4.2.4.1 City of Guelph Sanitary and Sewer By-Law 

Results of groundwater quality analysis for the sample collected from MW2-18 (Table 4), which was not 
field-filtered (i.e., representing the quality of groundwater that would be pumped from an open excavation 
and discharged to the sewer system without treatment), indicate that this groundwater does not meet the 
City of Guelph Storm Sewer By-law guidelines due to the following parameter concentrations being 
exceeded: 

• Fecal Coliform (200 MPN/100mL): exceeded the storm sewer limit with a count of  
350 MPN/100mL. 

• Total Cadmium (0.001 mg/L): exceeded the storm sewer limit with a concentration of  
0.0019 mg/L. 

• Total Copper (0.01 mg/L): exceeded the storm sewer limit with a concentration of 0.03 mg/L. 

• Total Lead (0.05 mg/L): exceeded the storm sewer limit with a concentration of 0.13 mg/L. 

• Total Suspended Solids (15 mg/L): exceeded the storm sewer limit with a count of 2,500 mg/L. 

• Total Zinc (0.05 mg/L): exceeded the storm sewer limit with a concentration of 0.64 mg/L. 

The groundwater also does not meet the City of Guelph Sanitary Sewer By-law guidelines due to the 
following parameter concentrations being exceeded: 

• Total Suspended Solids (350 mg/L): exceeded the sanitary sewer limit with a count of  
2,500 mg/L. 

Stantec notes that results for the set of groundwater samples that were field-filtered and collected from 
MW4-18(S), MW6-18, and MW7-18 indicate that if groundwater pumped as part of construction 
dewatering (if required) is treated for TSS prior to leaving the Site that the removal of the associated 
sediment-bound metals from the groundwater would result in the remaining dissolved concentrations of 
cadmium (<0.0001 mg/L), copper (<0.001 mg/L), lead (<0.00056 mg/L), and zinc (<0.005 mg/L) (Table 5) 
not exceeding the corresponding City of Guelph Storm Sewer By-law concentrations for these 
parameters. 
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4.2.4.2 Ontario Drinking Water Quality Standards  

Results of the quality testing indicates that the groundwater beneath the Site is classified as calcium-
bicarbonate type groundwater (Figure 11), which is typical of shallow fresh groundwater systems in 
Ontario. The parameters tested in the groundwater samples (i.e., MW4-18(S), MW6-18, and MW7-18) did 
not exceed any corresponding ODWQS health-related criteria; however, the following tested parameters 
did exceed their corresponding ODWQS Aesthetic Objectives (non-health related): 

• Hardness (100 mg/L): exceeded with concentrations ranging from 320 mg/L to 520 mg/L. 

• Total Dissolved Solids (500 mg/L): exceeded at MW4-18(S) (540 mg/L) and MW7-18 (530 mg/L). 

In addition, the Medical Officer of Health Reporting Limit (Ontario) of 20 mg/L for sodium was exceeded at 
MW7-18 (34 mg/L).
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5.0 WATER BALANCE 

Water balance calculations were completed to quantify infiltration volumes at the Site and confirm the 
recharge function. A comparison of water balance data under existing (i.e., pre-development) and 
proposed (i.e., post-development) conditions was completed to determine the potential impacts of 
development on the Site’s recharge function. The methodology for the water balance calculations is 
provided in Section 5.1. Results of the pre- and post-development water balance analysis are presented 
in Sections 5.2 and 5.3, respectively. 

5.1 METHODOLOGY 

Within the hydrologic cycle, the flow of water into and out of system can be described through a simplified 
water balance equation as follows: 

𝑃𝑃 =  𝐸𝐸𝐸𝐸 +  𝑆𝑆 +  𝑅𝑅 +  𝐼𝐼    Equation 1 

Where:  

P = precipitation 
ET = evapotranspiration 
S = change in groundwater storage 
R = runoff 
I = infiltration (groundwater recharge) 

 

Equation 1 may be further simplified by ignoring the change in groundwater storage (S), which trends 
over time to zero. The various components of the hydrologic cycle may be estimated through calculations 
or based on measurements made in the field. Precipitation (P) is typically a measured value. Evapo-
transpiration (ET) is calculated based on measured air temperatures. Infiltration (I) and Runoff (R) are 
calculated based on P and ET, where the difference between P and ET is the water surplus (WS) 
available for Infiltration (I) and Recharge (R) as follows:  

𝑊𝑊𝑊𝑊 =  𝑃𝑃 − 𝐸𝐸𝐸𝐸      Equation 2 

Where WS is used to calculate I after applying an infiltration factor (IF), 

𝐼𝐼 =  𝑊𝑊𝑊𝑊 ×  𝐼𝐼𝐼𝐼     Equation 3 

And R is estimated by subtracting I from WS, 

𝑅𝑅 =  𝑊𝑊𝑊𝑊 –  𝐼𝐼     Equation 4 
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For this assessment, ET was calculated using the soil moisture balance model by Thornthwaite and 
Mather (1955). In the Thornthwaite and Mather model monthly potential evapotranspiration (PET) is 
calculated based on the measured average monthly daily temperature (Ta) and a heat index (Hi) value 
assuming 12 hours of daylight in a day and 30 days in a month, as follows: 

𝑃𝑃𝑃𝑃𝑃𝑃 = 16 ×  �10𝑇𝑇𝑎𝑎
𝐻𝐻𝑖𝑖
�
𝛼𝛼
    Equation 5 

Where Ta is taken as 0 degrees Celsius for months with negative temperatures, and Hi, the heat index is 
estimated as, 

𝐻𝐻𝑖𝑖 = ∑ �10𝑇𝑇𝑎𝑎
5
�
1.514

12
𝑖𝑖=1     Equation 6 

For 𝛼𝛼  

𝛼𝛼 = 0.49 +  (0.0179 ×  𝐻𝐻𝑖𝑖  ) −  �0.0000771 ×   𝐻𝐻𝑖𝑖2�  +  �0.000000675 ×   𝐻𝐻𝑖𝑖3 �  Equation 7 

PET values are then multiplied by an adjustment factor, after Thornthwaite and Mather (1957), which 
represents the average number of daylight hours per month at the latitude of the subject property to give 
the Adjusted Potential Evapotranspiration (PETadj). 

Actual Evapotranspiration (AET) is derived as, 

𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝑎𝑎𝑎𝑎 −  ∆𝑆𝑆    Equation 8 

Where ∆𝑆𝑆 is the change in storage for the month, calculated as, 

∆𝑆𝑆 = 𝑆𝑆𝑚𝑚𝑚𝑚 ×  𝑒𝑒�
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝑆𝑆𝑚𝑚𝑚𝑚

�    Equation 9 

Where:  

Smc  = soil moisture capacity 

APWL  = accumulated potential water loss, calculated for ∆𝑃𝑃 < 0 as 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  −∑ 𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖12
𝑖𝑖=0 , and 

for ∆𝑃𝑃 > 0 by rearranging equation 8; with ∆𝑃𝑃= net precipitation = P - PETadj 

 
WS is derived by subtracting AET from the monthly precipitation, 

𝑊𝑊𝑊𝑊 =  𝑃𝑃 –  𝐴𝐴𝐴𝐴𝐴𝐴     Equation 10 

And the infiltration and runoff calculated per Equations 3 and 4 above.  
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The infiltration factor shown in Equation 3 is estimated based on the topography, soil type and land cover 
after MOE (2003) and the Ministry of the Environment and Energy (MOEE) (1995). To define appropriate 
infiltration factors, the Site is divided into four Sub-Areas based on similarities in soil type, topography and 
vegetation cover as follows: 

Sub-Area A  Fine sandy to silt loam, rolling topography, woodland cover 

Sub-Area B Fine sandy to silt loam, rolling topography, pasture and shrubs land cover 

Sub-Area C Fine sandy to silt loam, rolling topography, urban lawn 

Sub-Area D Fine sandy to silt loam, rolling topography, urban lawn, 95% impervious cover 

The delineated Sub-Areas are shown on Figure 15 and the infiltration factors assigned for each Sub-Area 
under existing conditions (i.e., pre-development) within Catchment 101 (i.e., drainage directed westward 
towards Upper Hanlon Creek Watershed) and Catchment 102 (i.e., drainage directed eastward towards 
Torrance Creek subwatershed) is presented in Tables 9 and 10, respectively. As shown in Figure 15, the 
lands fronting Valley Road within the northeastern portion of the Site are not included in the pre- and 
post-development water balance calculations, given that these lands are to come under the ownership of 
the City and, subsequently, will no longer be the responsibility of Tricar.  

Soil moisture capacity was set between 75 mm to 300 mm among the Sub-Areas depending on the soil 
type and land cover as specified under MOE (2003). In Sub-Area A, where the fine sandy to silt loam and 
woodland cover is present, soil moisture was set at 75 mm. For Sub-Area B, soil moisture content was set 
at 150 mm corresponding to a fine sandy to silt loam covered with pasture and shrub vegetation. For Sub-
Areas C and D, soil moisture content was set at 300 mm corresponding to fine sandy to silt loam having 
urban lawn type cover associated with the existing onsite residential and commercial properties. 

For this water balance assessment, climate normals (1981 to 2010) as recorded at the Waterloo 
Wellington A Climate Station were used to obtain monthly values of precipitation and temperature. The 
climate data were obtained from Environment Canada (2020) and are summarized in Table 11. The 
Waterloo Wellington A Climate Station is located approximately 15 km to the southwest of the Site. 
Although the Guelph Arboretum Climate Station is located approximately 1.5 km to the northwest of the 
Site, climate normals from 1971 to 2000 are only available from this station. 
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5.2 PRE-DEVELOPMENT WATER BALANCE 

5.2.1 Catchments Contributing to Upper Hanlon Creek Subwatershed 

The average annual precipitation at the Site is estimated at 916 mm based on data obtained from the 
Waterloo Wellington A Climate Station (Environment Canada, 2020). In comparison, Matrix Solutions Inc. 
(2017) reported average annual precipitation in the Upper Speed Assessment Area is 923 mm/year as 
measured at the Guelph Arboretum Climate Station. In Sub-Areas A, B, and C/D, annual actual 
evapotranspiration from pervious areas is estimated as 563 mm, 554 mm, and 541 mm, respectively. This 
means that 353 mm of surplus water is available for runoff and infiltration across Sub-Area A on an 
annual basis, with annual surpluses of 362 mm and 375 mm being available across Sub-Areas B and 
C/D, respectively. Applying the estimated infiltration factors of 0.65 for Sub-Area A, 0.60 for Sub-Area B 
and 0.50 for Sub-Area C/D, the calculated annual infiltration for these sub-areas is 230 mm, 217 mm, and 
188 mm, respectively.  

Based on the previously mentioned water balance components, the average annual volume of infiltration 
occurring within Catchment 101 (Figure 15) under the pre-development condition is estimated at 
2,553 m3, equating to a rate of 192 mm/year (Table 9). This infiltration rate falls within the 100 mm/year to 
200 mm/year groundwater recharge rate range modeled for the Site as per GRIN mapping (Appendix D).  

The average annual volume of surface water runoff occurring within Catchment 101 (Figure 15) under the 
pre-development condition is 2,952 m3 (222 mm/year) (Table 9).  

5.2.2 Catchments Contributing to Torrance Creek Subwatershed 

The average annual precipitation at the Site is estimated at 916 mm based on data obtained from the 
Waterloo Wellington A Climate Station (Environment Canada, 2020). In Sub-Areas A, B, and C, annual 
actual evapotranspiration from pervious areas is estimated as 563 mm, 554 mm, and 541 mm, 
respectively. This means that 353 mm of surplus water is available for runoff and infiltration across Sub-
Area A on an annual basis, with annual surpluses of 362 mm and 375 mm being available across Sub-
Areas B and C/D, respectively. Applying the estimated infiltration factors of 0.65 for Sub-Area A, 0.60 for 
Sub-Area B and 0.50 for Sub-Area C, the calculated annual infiltration for these sub-areas is 230 mm, 
217 mm, and 188 mm, respectively.  

Based on the previously mentioned water balance components, the average annual volume of infiltration 
occurring within Catchment 102 (Figure 15) under the pre-development condition is estimated at 
3,828 m3, equating to a rate of 222 mm/year (Table 10). This infiltration rate slightly exceeds the 
200 mm/year groundwater recharge rate range modeled for the Site as per GRIN mapping (Appendix D).  

The average annual volume of surface water runoff occurring within Catchment 101 (Figure 15) under the 
pre-development condition is 2,443 m3 (222 mm/year) (Table 10).  
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5.3 POST-DEVELOPMENT WATER BALANCE 

5.3.1 Catchments Contributing to Upper Hanlon Creek Subwatershed 

Under the post-development condition in the former area of Catchment 101, Stantec has assumed for the 
water balance calculations that the topography and physical characteristics of the surficial soil deposits 
(i.e., fine sandy to silt loam) in each of the Sub-Areas will remain relatively unchanged; however, land 
cover was adjusted to reflect the projected imperviousness cover percentages of the new catchment 
areas that will occur under proposed conditions (i.e., Catchments 201 to 204 and 207 to 209) (Figure 16). 
Stantec also assumes that the remaining pervious areas within the new catchment areas will consist of 
urban lawns and other vegetation associated with urban landscaping. Overall, approximately 80% 
(1.16 ha) of the Site area covered by the previously mentioned catchments will be converted to 
impervious surfaces. Under this scenario, the annual volume of infiltration occurring across these lands 
will decline from 2,553 m3 to 553 m3, resulting in an annual infiltration deficit of 2,000 m3 (Table 12). 
Annual volumes of surface water runoff from these lands will concurrently increase from 2,952 m3 to 
11,177 m3, for a runoff increase of 8,225 m3 (Table 10). 

5.3.2 Catchments Contributing to Torrance Creek Subwatershed 

In the former Catchment 102, which will be replaced largely by Catchments 205 and 206, the topography, 
soil deposits (i.e., fine sandy to silt loam), and vegetation cover of these lands will remain mostly 
unchanged between pre- and post-development conditions. Overall, approximately 1% (0.02 ha) of the 
Site area covered by the previously mentioned catchments will be converted to impervious surfaces. 
Under this scenario, the annual volume of infiltration occurring across these lands will decline from 
3,828 m3 to 3,550 m3, resulting in an annual infiltration deficit of 279 m3 (Table 13). Annual volumes of 
surface water runoff from these lands will concurrently decrease from 2,443 m3 to 2,245 m3, for a runoff 
decrease of 198 m3 (Table 13). 
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6.0 GROUNDWATER MOUNDING ASSESSMENT 

As requested by the City, Stantec completed an assessment of the magnitude of groundwater mounding 
that could potentially occur directly beneath the East Infiltration Trench and South Infiltration Trench 
following a 25 mm storm event. Stantec calculated the projected height of groundwater mounding up to 
36 m away from each infiltration gallery using a spreadsheet developed by the United States Geological 
Survey (USGS) applying the Hantush equation (Carelton, 2010). The equation consists of the following 
input parameters: 

R  = recharge (Infiltration) rate (feet/day) 
Sy  = specific yield (unitless) 
K  = horizontal hydraulic conductivity (feet/day) 
x  = 1/2 length of infiltration gallery  
y  = 1/2 width of infiltration gallery 
t  = duration of infiltration (drawdown) period (days)  
hi(0) = initial thickness of saturated zone receiving recharge (feet) 

The specific values entered in the equation and the subsequent results for each infiltration gallery 
assessment are discussed below. 

The projected high groundwater condition occurring in both areas where the East and South Infiltration 
Trenches will be constructed is based on groundwater elevation monitoring completed at the Site and the 
groundwater elevation contours constructed from these data as documented in this report. The 
groundwater elevation contour mapping presented on Figure 12 (based on data collected in May 2019) 
represents the period of the monitoring program where groundwater elevations recorded across the Site 
were at their highest elevation. As shown in Figure 12, groundwater elevations underlying the East 
Infiltration Trench slope to the northeast from an elevation of 339.2 m AMSL to 338.6 m AMSL and, as 
such, Stantec used a groundwater elevation of 339.2 m AMSL for the mounding assessment beneath this 
facility. For the South Infiltration Trench, groundwater elevations underlying this facility are estimated to 
range from 339.0 m AMSL to 338 m AMSL, with the elevation of 339.0 m AMSL being used in the 
mounding analysis for this trench. Stantec notes that monitoring wells are proposed for installation within 
and near the footprints of both infiltration trenches (i.e., MW101-21 to MW104-21), with these wells being 
equipped with continuous data logging equipment to confirm the high groundwater elevation assumptions 
utilized in each mounding assessment. 

The specific values entered in the USGS spreadsheet and the subsequent results for each infiltration 
trench groundwater mounding assessment are discussed below. 
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6.1 EAST INFILTRATION TRENCH 

The proposed construction location for the East Infiltration Trench will be in the central portion of the Site 
(Catchment 206) immediately to the northeast of Building 2 (Figure 16), with this facility being situated 
within the Torrance Creek Subwatershed. The East Infiltration Trench will receive stormwater runoff from 
the rooftop of Building 2 (Catchment 203). The invert (base) of this rock trench will be constructed at an 
elevation of 340.0 m AMSL, placing the base elevation of the gallery approximately 0.8 m above the 
projected seasonally high groundwater table in this area of the Site (i.e., 339.2 m AMSL) (Figure 12). 

The projected elevation and extents of the groundwater mound are based on the following equation 
inputs: 

• R - Design Infiltration Rate of 32 mm/hour (Table 8). 

• Sy - A specific yield of 0.23 based on the average of specific yields for silt, fine sand, medium sand, 
coarse sand, and gravelly sand as reported by Johnson (1967).  

• K - A geometric vertical hydraulic conductivity of 2.0 x10-6 m/s is calculated for the subsurface 
deposits situated from five to 22 m from the trench footprint based on in-situ Guelph Permeameter 
testing completed on various soil horizons located at elevations ranging from 340.4 m AMSL to  
337.4 m AMSL (Table 7). Since hydraulic conductivity in the horizontal direction is generally an order 
of magnitude higher than hydraulic conductivity in the vertical direction (Todd 1980; Freeze and 
Cherry 1979), the horizontal hydraulic conductivity of the shallow groundwater system is assumed to 
be 2.0 x 10-5 m/s (5.62 feet/day). This estimated horizontal hydraulic conductivity falls within the range 
of conductivities reported for the silty sand and gravel to sandy gravelly silt deposits that characterize 
the subsurface of the Upper Hanlon Creek Watershed (i.e., 10-3 m/s to 10-6 m/s; Gamsby and 
Mannerow Ltd. 1993). 

• x, y - The dimensions of the infiltration trench are 11 m (36.1 feet) long by 10 m (32.8 feet) wide. 

• t - The time taken for the infiltration gallery to drain following a 25 mm storm event is 18 hours (0.75 
days). 

• hi(0) – A saturated zone thickness of 19.2 m (62.9 feet) (i.e., high groundwater elevation of  
339.2 m AMSL minus bedrock surface elevation of 320.0 m AMSL that underlies the Site). 

Table 14 presents the results of the groundwater mounding analysis for the East Infiltration Trench. 
Based on the above input parameters, the maximum groundwater mounding predicted to occur beneath 
the center of the East Infiltration Trench after a 25 mm event is 0.6 m, equating to an elevation of  
339.8 m AMSL based on the seasonally high groundwater elevation (i.e., 339.2 m AMSL + 0.6 m = 339.8 
m AMSL). As shown on Table 14 and Figure 17, the rise in the groundwater table does not exceed 0.1 m 
beyond 18 m from the trench center point after a 25 mm storm event. 



HYDROGEOLOGICAL ASSESSMENT, 1242, 1250 AND 1260 GORDON STREET AND 9 VALLEY 
ROAD, CITY OF GUELPH, ON 

Groundwater Mounding Assessment  
August 13, 2021 

hs \\cd1004-f01\01609\active\161413684\05_report_deliv\ver.2\rpt_20210813_1242-1260_gordon.street_hydrogeology_161413684_final_ver.2.docx 6.3 
 

Although storm event induced mounding will temporarily raise groundwater elevations beneath the 
foundation of Building 2, the magnitude of this mounding not expected to exceed more than 0.1 m  
(Figure 17). Stantec notes that this building foundation (as with all onsite building foundations) will be 
constructed as a watertight structure (sealed with a water impermeable membrane), with the floor slab 
designed to structurally resist the hydrostatic pressure exerted by the groundwater. Consequently, no 
permanent drainage system / dewatering will be required for Building 2. The groundwater mound is also 
not expected to extend below the residential homes fronting Valley Road to the northwest of the Site.  

Stantec notes that East Infiltration Trench overflows potentially occurring following a greater than 25 mm 
storm event will be directed overland to the northeast where this runoff will eventually discharge to the 
Torrance Creek Swamp (refer to Stantec (2021) Stormwater Management Brief for additional details). 

6.2 SOUTH INFILTRATION TRENCH 

The proposed construction location for the South Infiltration Trench is near the southwest limits of the 
Site, with this facility being situated within the Upper Hanlon Creek Subwatershed (Figure 16). The South 
Infiltration Trench will receive stormwater runoff from the rooftop of Building 1 (Catchment 202) and 
associated parking areas (Catchments 204 and 208). The invert (base) of this Permavoid infiltration 
trench will be constructed at an elevation of 340.4 m AMSL, placing the base elevation of the gallery 
approximately 1.4 m above the projected seasonally high groundwater table in this area of the Site (i.e., 
339.0 m AMSL) (Figure 12). 

The projected elevation and extents of the groundwater mound are based on the following equation 
inputs: 

• R - Design Infiltration Rate of 23 mm/hour (Table 8). 

• Sy - A specific yield of 0.23 based on the average of specific yields for silt, fine sand, medium sand, 
coarse sand, and gravelly sand as reported by Johnson (1967).  

• K - A geometric vertical hydraulic conductivity of 1.8 x10-6 m/s is calculated for the subsurface 
deposits situated within the trench footprint based on in-situ Guelph Permeameter testing completed 
on various soil horizons located at elevations ranging from 341.6 m AMSL to 339.1 m AMSL  
(Table 7). Since hydraulic conductivity in the horizontal direction is generally an order of magnitude 
higher than hydraulic conductivity in the vertical direction (Todd 1980; Freeze and Cherry 1979), the 
horizontal hydraulic conductivity of the shallow groundwater system is assumed to be 1.8 x10-5 m/s 
(5.02 feet/day). This estimated horizontal hydraulic conductivity falls within the range of conductivities 
reported for the silty sand and gravel to sandy gravelly silt deposits that characterize the subsurface 
of the Upper Hanlon Creek Watershed (i.e., 10-3 m/s to 10-6 m/s; Gamsby and Mannerow Ltd. 1993). 

• x, y - The dimensions of the infiltration trench are 33.3 m (109.2 feet) long by 12.7 m (41.8 feet) wide. 

• t - The time taken for the infiltration gallery to drain following a 25 mm storm event is 24 hours (one 
day).  

• hi(0) – A saturated zone thickness of 19.0 m (62.3 feet) (i.e., high groundwater elevation of  
339.0 m AMSL minus bedrock surface elevation of 320.0 m AMSL that underlies the Site).   
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Table 14 presents the results of the groundwater mounding analysis for the South Infiltration Trench. 
Based on the above input parameters, the maximum groundwater mounding predicted to occur beneath 
the center of the South Infiltration Trench after a 25 mm event is 1.1 m, equating to an elevation of  
340.1 m AMSL based on the seasonally high groundwater elevation (i.e., 339.0 m AMSL + 1.1 m =  
340.1 m AMSL). As shown on Table 14 and Figure 17, the rise in the groundwater table does not exceed 
0.1 m beyond 30 m from the trench center point after a 25 mm storm event. 

As shown in Figure 17, storm event induced mounding will temporarily raise groundwater elevations 
beneath the underground parking area of the development by 0.7 m along southern limits of this 
structure, with the mound disappearing once reaching the underside of Building 2. As previously 
mentioned, the building and underground parking foundations will be constructed as watertight structures 
(sealed with a water impermeable membrane) to resist the hydrostatic pressure exerted by the 
groundwater. As such, no permanent drainage system / dewatering will be required for these structures. 
The predicted groundwater mound is also not expected to intercept the residential buildings located on 
the adjacent property immediately to the southeast of the Site.   

Stantec notes that any overflows from the South Infiltration Trench following a greater than 25 mm storm 
event will be directed to an underground Permavoid storage tank and ultimately outlet to the Gordon 
Street storm sewer (refer to Stantec (2021) Stormwater Management Brief for additional details).   

6.3 IMPACT TO NATURAL HERITAGE FEATURES 

As shown in Figure 17, groundwater mounding predicted to occur beneath the East Infiltration Trench 
under the previously mentioned storm event scenario will not intercept the Torrance Creek Swamp, which 
is located approximately 75 m to the northeast from where the groundwater mounding effects cease. As 
such, there is no opportunity for the groundwater mounding to potentially reverse vertical hydraulic 
gradients observed to occur beneath this wetland (i.e., reversing from a groundwater discharge to 
recharge function).  

Eventually, when storm water exiting the East Infiltration Trench and infiltrating to the groundwater table 
equals the rate at which the receiving groundwater system can transport this water away, the mounding 
will subside. This recharge water will flow through the groundwater system to the northeast and discharge 
to the Torrance Creek Swamp. Stantec’s opinion is that this increased recharge will not only help to 
maintain, but likely enhance, groundwater inputs to the wetland. 
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7.0 GROUNDWATER DEWATERING ASSESSMENT 

The following section evaluates the potential onsite needs for construction dewatering and/or the 
installation of a permanent drainage system, and what mitigation measures could be employed at the 
Site to minimize any potential disturbances these activities may cause to the form and function of the 
groundwater system. If dewatering is anticipated, the section will also provide an indication of the quantity 
and quality of groundwater that will be discharged to the City sewer system. The evaluation is based on 
information collected from the Site as part of the field investigation together with a review of available 
background hydrogeological information. 

7.1 GROUNDWATER DEWATERING – QUANTITY 

7.1.1 Construction Dewatering Volumes 

The proposed residential development is to consist of two 12 story apartment buildings having nine 
townhouse units and 368 apartment units. The development will have a combination of surface parking 
and two levels of underground parking. The proposed footprint of the underground parking area will cover 
approximately 11,450 m2, with the anticipated base of the second level of underground parking being 
located at an elevation of 335.7 m AMSL. Since seasonally high groundwater depths measured within the 
proposed underground parking area range from 1.0 m to 4.8 m BGS (334.0 m to 340.3 m AMSL), Stantec 
anticipates that the excavation for this sturcture will intercept the groundwater table. 

Stantec utilized the Dupuit-Forchheimer equation (Powers et al., 2007) to calculate what volume of 
dewatering could be required to lower the groundwater elevation in the excavation of the underground 
parking area: 

𝑄𝑄 =
πK(𝐻𝐻2 − ℎ𝑤𝑤

2)
ln𝑅𝑅𝑜𝑜 𝑟𝑟𝑤𝑤⁄

 

where  Q = steady state pumping rate (m3/s) 
 K = representative hydraulic conductivity (m/s) 
 H = height of static water level above assigned datum (m) 
 hw = depth of dewatering relative to assigned datum (m) 

rw = equivalent radius of dewatering area (m) 
 Ro = dewatering radius of influence (m) 

The input parameters required for this equation were taken from the findings of this hydrogeological 
investigation, regional geological studies (Golder, 2011), and the layout for the proposed underground 
parking area (Figure 1), such as information pertaining to the projected area of the excavation, horizontal 
hydraulic conductivity of the subsurface material, the base elevation of the aquifer being pumped, and the 
targeted groundwater dewatering elevation. 
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For the excavation, the groundwater dewatering volume potentially required during construction is 
calculated based on the following assumptions: 

• The groundwater table resides within the native diamicton deposits of sand and silt to silty sand / 
sandy silt till (Port Stanley Till) that underly the Site, which is characterized by horizontal 
conductivities ranging from 5.4 x 10-7 m/s to 1.6 x 10-9 m/s. The calculated bulk horizontal hydraulic 
conductivity for the overburden is 3.7 x 10-8 m/s, representing the geometric mean of the above field-
tested hydraulic conductivities. For the purposes of the dewatering calculations, Stantec used the 
bulk horizontal hydraulic conductivity of 3.7 x 10-8 m/s (Table 1). 

• The highest groundwater levels measured in the overburden monitoring wells constructed within the 
proposed footprint of the underground parking area over the monitoring period (i.e., July 2018 to June 
2020) ranged from 1.0 m to 4.8 m BGS, corresponding to elevations of 334.0 m to 340.3 m AMSL. A 
high groundwater elevation of 340.3 m AMSL was assumed to occur over the full area of the 
proposed underground parking, with this assumption contributing to the overall conservative nature of 
the analysis. 

• The depth of dewatering is set to 1.0 m below the elevation of the second parking level, which will be 
constructed at an elevation of 335.7 m AMSL (i.e., 335.7 m – 1.0 m = 334.7 m AMSL). 

• The base of the groundwater flow system is set to the elevation of the bedrock surface, which is 
estimated to occur at an elevation of 320 m AMSL.  

• The area of the proposed underground parking structure is estimated to be 11,450 m2.  

Based on the above assumptions, the predicted maximum daily volume of groundwater that will be 
pumped from the subsurface within the footprint of the underground parking area is approximately  
37,700 L (Table H1, Appendix H). Stantec notes that this predicted groundwater volume will likely only be 
realized during the initial stages of dewatering, with the bulk of this volume representing groundwater that 
is stored in the overburden deposits. Once this overburden storage is drained and removed from the 
subsurface, Stantec anticipates that the pumping volumes will lower to reflect a reduced rate of 
groundwater flowing into the excavation (i.e., normalize to a steady state discharge rate). To account for 
the initial removal of overburden storage volumes and potential basal groundwater seepage into the 
excavation, a 3.0 factor of safety is applied to the previously mentioned calculated steady state inflow 
rate, resulting in a projected dewatering volume of 113,100 L/day. Stantec notes that these dewatering 
calculations are estimates and will be subject to adjustments if any changes are made to the input 
parameters discussed above. 

Stantec notes that the predicted dewatering volume does not account for any runoff that may enter the 
open excavation during construction following a rainfall and/or snowmelt event. Assumming that the 
excavation required to construct the underground parking garage area is fully open (i.e., 11,450 m2) 
during a 25 mm precipitation event, the resulting volume of stormwater accumulating in the excavation 
together with groundwater inflow volumes could be in the range of 399,350 L.  
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Under O. Reg. 64/16 and O. Reg. 63/16, a MECP Permit to Take Water (PTTW) is required when 
construction dewatering rates are anticipated to exceed 400,000 L/day, whereas an Environmental 
Activity and Sector Registry (EASR) is required when dewatering volumes are expected to range between 
50,000 L/day and 400,000 L/day. Consequently, Stantec’s opinion is that Site will require an EASR to 
complete construction dewatering for the proposed underground parking garage. 

The MECP has made recent amendments to EASR requirements for construction dewatering that came 
into effect July 1, 2021. The following provides a brief summary of the changes:  

• The ability to register multiple dewatering pits for a single project under the same EASR. 

• Allowing construction dewatering of up to 400,000 L/day for each dewatering pit as long as the 
dewatering area of influence do not overlap. 

• Stormwater will no longer be counted in the 400,000 L/day water taking limit, however, registrants will 
at a minimum be required to keep a record of precipitation events, or if determined by a Qualified 
Person, detailed monitoring/documentation. 

• EASRs will apply to linear projects including transit and pipelines. 

• Registrants will be required to notify the local municipalities and conservation authorities if the water 
taking is intended to continue for more than 365 days. 

Based on the predicted volumes to be pumped from the native diamicton deposits of sand and silt to silty 
sand / sandy silt till (Port Stanley Till), groundwater dewatering is expected to be handled using 
conventional pumping methods (i.e., standard sump pumps). 

7.1.2 Dewatering Radius of Influence 

One of the key issues of concern with the performing of dewatering activities for construction purposes is 
the potential impact that pumping water from the groundwater system could have on the hydrogeological 
form and function of nearby natural heritage features, such as the Torrance Creek Swamp. 

Based on the above calculations, temporary construction dewatering will likely be required for the short-
term cut and cover works associated with the building construction. The effects of local dewatering in 
general cannot be mitigated, since dewatering deliberately seeks to create an effect (i.e., temporary 
lowering of groundwater levels); however, the amount of drawdown to occur due to construction activities 
is expected to remain within a relatively small distance around the excavations due to the low 
permeability of the surrounding deposits. The lateral extent of groundwater level drawdown from the 
excavation areas is calculated using the Sichart and Kryieleis method (Powers et al., 2007): 

 

 

 

𝑅𝑅𝑜𝑜 = 𝑟𝑟𝑤𝑤 + 3000(𝐻𝐻 − ℎ𝑤𝑤)√𝐾𝐾 
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where  Ro = dewatering radius of influence (m) 
 K = representative hydraulic conductivity (m/s) 
 H = height of static water level above assigned datum (m) 
 hw = depth of dewatering relative to assigned datum (m) 

rw = equivalent radius of dewatering area from center of the excavation (m) 

According to the calculation, the predicted dewatering radius of influence from the proposed development 
is approximately 64 m from the edge of the excavation area (Table H1, Appendix H). Overall, the radius 
of influence from short-term construction dewatering is not expected to extend into nearby natural 
heritage features (Figure 18). 

7.1.3 Long-term Drainage 

The proposed foundation of the underground parking area will be constructed with a waterproof base and, 
as such, no permanent drainage system / dewatering is planned for this structure. 

7.2 GROUNDWATER DEWATERING – QUALITY 

7.2.1 Discharging to Storm Sewer 

As discussed in Section 4.2.4, groundwater quality results for the sample collected from MW2-18 
(Table 4) indicate that any potential dewatering volumes cannot be discharged to the City storm sewer 
system as the following parameters exceed the City of Guelph Sanitary and Storm Sewer By-law (1996)-
15202 limits due to concentrations exceeding the following parameters: 

• Fecal Coliform (200 MPN/100mL): exceeded the storm sewer limit with a count of  
350 MPN/100mL. 

• Total Cadmium (0.001 mg/L): exceeded the storm sewer limit with a concentration of  
0.0019 mg/L. 

• Total Copper (0.01 mg/L): exceeded the storm sewer limit with a concentration of 0.03 mg/L. 

• Total Lead (0.05 mg/L): exceeded the storm sewer limit with a concentration of 0.13 mg/L. 

• Total Suspended Solids (15 mg/L): exceeded the storm sewer limit with a count of 2,500 mg/L. 

• Total Zinc (0.05 mg/L): exceeded the storm sewer limit with a concentration of 0.64 mg/L. 

7.2.2 Discharging to Sanitary Sewer 

Groundwater at the Site does largely satisfy the bylaw limits to permit discharging to the City sanitary 
sewer system, except for TSS: 
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• Total Suspended Solids (350 mg/L): exceeded the sanitary sewer limit with a count of  
2,500 mg/L. 

However, if groundwater is treated for TSS (e.g., filtration or sedimentation measures) prior to leaving the 
Site, the concentration for this parameter can be reduced to levels that would allow for this groundwater 
to be discharged to the sanitary sewer system.  

Prior to discharging groundwater pumped from the excavation (during construction dewatering) to the 
sanitary sewer, the Contractor retained to complete the dewatering will be expected to implement 
measures to reduce TSS in the discharge water to below the corresponding concentrations mentioned 
above.  

The Contractor should consult with the City to confirm whether there are preferred methods and/or 
policies for reducing TSS concentrations in discharge water (including monitoring requirements). In 
Stantec’s experience, common mitigation measures utilized to reduce TSS concentrations in discharge 
water can include: 

• wrapping of the inlet pump head (i.e., sump/trash pumps) with filter fabric and surrounding the inlet 
with clear stone, or equivalent 

• passing discharge water through geotextile filter bags or straw bale/filter fabric device 

• directing discharge through a tank, allowing time for the suspended solids to settle out prior to being 
released to the sewer. 

In addition, the Contractor’s responsibilities will often include: 

• obtaining a sewer use permit prior to discharging to the sanitary sewer 

• ensuring that the quality of the pumped groundwater meets required By-law limits 

• complete any additional groundwater quality testing as required by the City of Guelph.
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8.0 IMPACT ASSESSMENT AND MITIGATION MEASURES 

8.1 GROUNDWATER RECHARGE 

As per the proposed Site Plan (Figure 1), development is to include the construction of two 12 story 
apartment buildings having nine townhouse units, internal roadways, surface parking, and two levels of 
underground parking. In the areas of the Site where this development is to occur, there will also be the 
introduction of impervious surfaces (e.g., rooftops, concrete/asphalt roadways, and walkways) and, 
subsequently, a corresponding reduction in the volume of water infiltrating to the subsurface. The 
potential impacts associated with the introduction of impervious surfaces on the recharge function of the 
Site are discussed below. 

Under the post-development condition, impervious surfaces in the former Catchment 101 (lands draining 
to the Upper Hanlon Creek Subwatershed) are expected to cover approximately 80% of the post-
development catchment areas (1.16 ha of 1.46 ha), resulting in a projected infiltration volume deficit of 
2,000 m3/year (i.e., from 2,553 m3/year to 553 m3/year) (Tables 9 and 12). For the former Catchment 102 
(lands draining to the Torrance Creek Subwatershed), impervious surfaces will cover approximately 1% of 
the post-development catchment areas (0.02 ha of 1.60 ha), resulting in a projected infiltration volume 
deficit of 279 m3/year (i.e., from 3,828 m3/year to 3,550 m3/year) (Tables 10 and 13). Overall, the total 
volume of infiltration at the Site will be reduced from 6,381 m3/year to 4,103 m3/year (infiltration deficit of 
2,278 m3/year) from the pre- to post-development condition.   

Low impact development (LID) is a stormwater management strategy that seeks to mitigate the impacts of 
increased stormwater runoff by managing this runoff as close to source as possible, with the 
implementation of such strategies also providing the residual benefit of offsetting potential infiltration 
losses associated with the increase in impervious surfaces associated with a given development. 
Infiltration augmentation options (as described in CVC-TRCA Low Impact Development Stormwater 
Management Planning and Design Guide, 2010) that could potentially be available for use across the Site 
to assist in maximizing infiltration under the post-development condition include: 

• roof downspout disconnection 

• soakaways / infiltration trenches 

• bioretention cells 

• vegetated filter strips 

• grass swales or enhanced grassed swales 
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As discussed in the Stormwater Management Brief, which is provided in the Functional Servicing Report 
(Stantec, 2021), the post-development LID infiltration strategy proposed for the Site will involve the 
construction of two infiltration facilities referred to as the East Infiltration Trench and South Infiltration 
Trench (Figure 12).  

The East Infiltration Trench is designed return infiltration volumes lost from the pre- to post-development 
condition within the portion of the Site located within the Torrance Creek Subwatershed. This trench is 
sized to infiltrate a 25 mm storm event captured by the 2,300 m2 of building rooftop in Catchment 203, 
resulting in an infiltration volume of 57.5 m3 for each such storm event. As per historical climate records 
(Table 11), on average there are approximately five days a year where storm events total 25 mm, 
equating to a total volume of 287 m3 that will be directed to the infiltration gallery and, subsequently, 
mitigate roughly 40% of the projected annual infiltration deficit. Given that there are on average a total of 
29 days where precipitation totals will range from 10 to 25 mm (assume each daily event is 10 mm:  
0.01 m * 2,300 m2 * 29 days = 667 m3) and 55 days where precipitation totals will range from five to  
10 mm, it is reasonable to conclude that the proposed East Infiltration Trench will more than mitigate the 
remaining annual infiltration deficit for this portion of the Site.   

The South Infiltration Trench is designed return infiltration volumes lost from the pre- to post-development 
condition within the portion of the Site located within the Upper Hanlon Creek Subwatershed. This trench 
is sized to infiltrate stormwater captured by 9,300 m2 of impervious surfaces associated with the  
Building 1 rooftop (Catchment 202) and parking areas within Catchments 204 and 208 during a 25 mm 
storm event, resulting in an infiltration volume of 232.5 m3 for each such storm event. As per historical 
climate records (Table 11), on average there are approximately five days a year where storm events total 
25 mm, equating to a total volume of 1,185 m3 that will be directed to the South Infiltration Trench and will 
mitigate roughly 57% of the projected annual infiltration deficit. Given that there are on average a total of 
29 days where precipitation totals will range from 10 to 25 mm (assume each daily event is 10 mm:  
0.01 m * 9,300 m2 * 29 days = 2,967 m3) and 55 days where precipitation totals will range from five to  
10 mm, it is reasonable to conclude that the proposed South Infiltration Trench will be capable at 
mitigating the remaining annual infiltration deficit for this portion of the Site.   

8.2 GROUNDWATER DEWATERING 

One of the key issues of concern with the performing of dewatering activities for construction purposes is 
the potential impact that pumping water from the groundwater system could have on nearby natural 
heritage features. 

The effects of local dewatering in general cannot be mitigated, since dewatering deliberately seeks to 
create an effect (i.e., temporary lowering of groundwater levels); however, the amount of drawdown 
expected to occur due to construction activities is expected to remain within a small distance around the 
development excavation. According to the dewatering calculations, the predicted maximum horizontal 
distance that the pumping zone of influence will extend outward from the active zone of dewatering is 
estimated at 64 m. As shown in Figure 17, this predicted dewatering radius of influence will not intercept 
the Torrance Creek Swamp to the northeast or Hanlon Creek Swamp to the southwest of the Site. 
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Stantec notes that the residual effects of short-term construction dewatering are reversible seeing that 
once pumping ceases, groundwater levels will recover and re-equilibrate to the local groundwater table.  

Since the proposed underground parking area will be constructed with a waterproof base, no permanent 
drainage system / dewatering is planned for this structure. As such, there will be no long-term effects of 
permanent dewatering associated with this development.   

8.3 SOURCE WATER PROTECTION 

A drinking-water threat is an activity or condition that adversely affects or has the potential to adversely 
affect the quality or quantity of any water that is or may be used as a source of drinking water. The 
following activities are prescribed by the province of Ontario under O. Reg. 287/07 to be drinking water 
threats (i.e., Significant Drinking Water Threat Policy Categories): 

1. The establishment, operation, or maintenance of a waste disposal site within the meaning of Part V of 
the Environmental Protection Act. 

2. The establishment, operation or maintenance of a system that collects, stores, transmits, treats, or 
disposes of sewage. 

3. The application of agricultural source material to land. 

4. The storage of agricultural source material. 

5. The management of agricultural source material. 

6. The application of non-agricultural source material to land. 

7. The handling and storage of non-agricultural source material. 

8. The application of commercial fertilizer to land. 

9. The handling and storage of commercial fertilizer. 

10. The application of pesticide to land. 

11. The handling and storage of pesticide. 

12. The application of road salt. 

13. The handling and storage of road salt. 

14. The storage of snow. 

15. The handling and storage of fuel. 

16. The handling and storage of a dense non-aqueous phase liquid (DNAPL). 
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17. The handling and storage of an organic solvent. 

18. The management of runoff that contains chemicals used in the de-icing of aircraft. 

19. An activity that takes water from an aquifer or a surface water body without returning the water taken 
to the same aquifer or surface water body. 

20. An activity that reduces the recharge of an aquifer. 

21. The use of land as livestock grazing or pasturing land, an outdoor confinement area or a farm-animal 
yard. O. Reg. 385/08, s. 3. 

The Site is intercepted by the Burke Well WHPA-B and -C, noting that the footprint for the proposed 
development is confined to the WHPA-C. The WHPA-C has an assigned vulnerability score ranging from 
four (4) to six (6) (Figure 6), indicating that the threat of an activity or condition occurring at ground 
surface within this area, and subsequently adversely affecting the quality and/or quantity of the aquifer 
system in which the Burke Well draws its groundwater supply, is low to medium, respectively. 

As per the Source Protection Plan (SPP) (LERSPC, 2015b), the Site is only subject to the protection 
policies specified under Significant Drinking Water Threat Policy Category 16 (DNAPLs). Since the 
planned use for the Site does not involve the onsite handling and storage of a DNAPL, the policies under 
Category 16 does not apply. 

No protection policies are specified in the SPP (LERSPC, 2015b) that apply to the Site’s designation as a 
SGRA or WHPA-E (intercepts the northeast portion of the property).  

8.4 SPILL CONTAINMENT AND RESPONSE 

The potential exists for spills during any construction activity, with the most probable type of spill occurring 
being attributable to the refuelling of construction equipment that cannot readily leave the Site (e.g., earth 
movers). The potential impacts of a spill could be the contamination of soils, groundwater and/or surface 
water. By implementing proper protocols for the handling of fuels and lubricants during construction, the 
risk of a spill occurring will be greatly reduced. The procedures to be implemented to prevent onsite spills 
are as follows: 

• all trucks or other road vehicles would be refuelled and maintained offsite, where practicable 

• refuelling and lubrication of other construction equipment would not be allowed within 30 m of a 
drainage system or dewatering excavation 

• regular inspections of hydraulic and fuel systems on machinery, with leaks being repaired 
immediately upon detection or the equipment being removed from Site 

• spill kits containing absorbent materials would be kept on hand 

• implement best management practices and develop an emergency spill response plan 
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Given that anticipated construction activities at the Site are not expected to involve the storage or use of 
bulk chemicals or fuels, any potential spill that does occur would be localized and involve a small volume 
of material. Standard containment facilities and emergency response materials are to be maintained 
onsite as required, with refuelling, equipment maintenance, and other potentially contaminating activities 
being confined to designated areas. As appropriate, spills are to be reported immediately to the MECP 
Spills Action Centre. 
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9.0 CONCLUSIONS 

Based on the hydrogeological assessment, using the existing data collected at the Site and information 
obtained from a background review of regional data, the following conclusions are provided: 

1. Subsurface conditions across the Site consist of silty sand to sandy silt till (Port Stanley Till), which 
predominantly forms a horizontally and vertically contiguous unit beneath the Site, with this unit being 
overlain by a 2.3 to 4.8 m thick diamicton deposit consisting of very loose to dense sand and silt, with 
some gravel and trace clay. The Port Stanley Till occurs at elevations ranging from 341.6 to  
334.7 m AMSL beneath the Site, with this unit extending to the termination depth of the onsite 
boreholes (333.4 to 324.6 m AMSL). Locally, the bedrock surface is reported to occur at an elevation 
of approximately 320 m AMSL and does not factor into the construction of the proposed development. 

2. Groundwater depths across the Site range from 1.0 m to 9.2 m BGS over the monitoring period (July 
2018 to June 2020), fluctuating between elevations of 332.6 m to 340.7 m AMSL. Overall, the highest 
groundwater table occurred in the spring, declining by up to 5.6 m to its lowest elevation by late fall. 

3. Groundwater contours mimic the prevailing topography of the Site, with a localized groundwater 
divide running along the northeast-southwest axis of the drumlin upon which the property is situated 
(Figure 12). Groundwater flows from the divide to the northeast and southwest towards Torrance 
Creek Swamp and Gordon Street, respectively. 

4. The estimated velocity of groundwater flowing through the overburden beneath the Site towards 
Torrance Creek Swamp is calculated to be approximately 0.23 m/year (i.e., one meter every 4.3 
years). Groundwater flow towards Gordon Street is estimated to move at a velocity of approximately 
0.52 m/year (i.e., one meter every 1.9 years). 

5. Neutral to upward vertical hydraulic gradients consistently occur beneath the area of the Torrance 
Creek Swamp that is located approximately 75 m to the northeast of the Site, although noting that the 
vertical hydraulic gradient is observed to switch downward over the year. Overall, vertical hydraulic 
gradients beneath this wetland ranged from -0.06 to 0.17, indicating that the wetland functions as 
both a groundwater recharge and discharge feature. However, the potential volume of groundwater 
discharging to the Torrance Creek Swamp during those periods where discharge conditions are 
present is expected to be minimal, given that groundwater moves at a very slow rate through the 
overburden deposits (i.e., one meter every 4.3 years). 

6. Vertical hydraulic conductivities for the sandy silt till range from 5.6 x 10-8 to 1.6 x 10-10 m/s at depths 
ranging from 5.0 m to 15.1 m BGS throughout the Site. However, results of infiltration testing 
completed in the areas of the Site where the East and South Infiltration Trenches will be constructed 
had vertical hydraulic conductivities ranging from 3.9 x 10-5 m/s to 1.8 x 10-7 m/s (i.e., from depths of 
0.5 to 3.6 m BGS). Based on these values, the calculated infiltration rates for the previously 
mentioned deposits can range from as low as 5 mm/hour to an upper value of 123 mm/hour at the 
Site. 

7. Groundwater beneath the Site is classified as calcium-bicarbonate type water. No tested parameters 
having health-related ODWQS were detected above their applicable standards. The ODWQS for 
hardness was exceeded in samples collected at all wells. The presence of elevated hardness 
concentrations is typical of groundwater in southern Ontario. 
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8. The proposed development footprint for the Site is located within the WHPA-C for the Burke 
Municipal Well. Subsequently, as per the Source Protection Plan, the Site is only subject to the 
protection policies specified under Significant Drinking Water Threat Policy Category 16 (DNAPLs). 
Since the planned use for the Site does not involve the onsite handling and storage of a DNAPL, the 
policies under Category 16 do not apply to the development. 

9. Tricar is proposing to construct an infiltration facility (i.e., East Infiltration Trench) within the portion of 
the Site that lies within the Torrance Creek Subwatershed. Water balance calculations indicate that 
the proposed development of the Site will reduce infiltration volumes to the Torrance Creek 
Subwatershed by 279 m3/year. However, calculations indicate that the East Infiltration Trench as 
currently designed will maintain to enhance pre-development infiltration volumes to this subwatershed 
under the post-development condition. 

10. The maximum groundwater mounding predicted to occur beneath the center of the East Infiltration 
Trench after a 25 mm event is 0.6 m, equating to an elevation of 339.8 m AMSL based on the 
seasonally high groundwater elevation. Although storm event induced mounding will temporarily raise 
groundwater elevations beneath the foundation of Building 2, the magnitude of this mounding is not 
expected to exceed more than 0.1 m. Stantec notes that this building foundation (as with all onsite 
building foundations) will be constructed as a watertight structure (sealed with a water impermeable 
membrane), with the floor slab designed to structurally resist the hydrostatic pressure exerted by the 
groundwater. 

11. Tricar is proposing to construct an infiltration facility (i.e., South Infiltration Trench) within the portion 
of the Site that lies within the Upper Hanlon Creek Subwatershed. Water balance calculations 
indicate that the proposed development of the Site will reduce infiltration volumes to the Upper 
Hanlon Creek Subwatershed by 2,000 m3/year. However, calculations indicate that the South 
Infiltration Trench as currently designed will maintain to enhance pre-development infiltration volumes 
to the subwatershed under the post-development condition. 

12. The maximum groundwater mounding predicted to occur beneath the center of the South Infiltration 
Trench after a 25 mm event is 1.1 m, equating to an elevation of 340.1 m AMSL based on the 
seasonally high groundwater elevation. The rise in the groundwater table does not exceed 0.1 m 
beyond 30 m from the trench center point after a 25 mm storm event. This groundwater storm event 
induced mounding will temporarily raise groundwater elevations beneath the underground parking 
area of the development by 0.7 m along southern limits of this structure, with the mound disappearing 
once reaching the underside of Building 2. 

13. The predicted groundwater mounds for the East and South Infiltration Trenches are not expected to 
intercept the residential buildings located on surrounding properties. 

14. Groundwater mounding predicted to occur beneath the East Infiltration Trench will not intercept the 
Torrance Creek Swamp, which is located approximately 75 m to the northeast from where the 
groundwater mounding effects cease. As such, there is no opportunity for the groundwater mounding 
to potentially reverse vertical hydraulic gradients beneath this wetland (i.e., reversing from a 
groundwater discharge to recharge function). 

 

 



HYDROGEOLOGICAL ASSESSMENT, 1242, 1250 AND 1260 GORDON STREET AND 9 VALLEY 
ROAD, CITY OF GUELPH, ON 

Conclusions  
August 13, 2021 

hs \\cd1004-f01\01609\active\161413684\05_report_deliv\ver.2\rpt_20210813_1242-1260_gordon.street_hydrogeology_161413684_final_ver.2.docx 9.3 
 

15. The steady-state groundwater pumping rate for construction dewatering activities is predicted to be 
37,700 L/day. Higher dewatering rates could be realized at the start of construction and during storm / 
snowmelt events. A design dewatering rate of 399,350 L/day reflects a factor of safety to provide an 
adequate dewatering volume to account for wet weather events and potential basal groundwater 
seepage into the excavation. Consequently, an MECP EASR will be required to complete 
construction dewatering activities, given that pumped volumes will exceed 50,000 L/day and remain 
below 400,000 L/day. Based on the volumes predicted and the type of material (dense till), 
groundwater dewatering is expected to be handled using conventional pumping methods (i.e., 
standard sump pumps). 

16. The proposed underground parking area associated with the development will be constructed with a 
waterproof base and, as such, no permanent drainage system / dewatering is planned for this 
structure. 

17. According to the dewatering calculations, the predicted maximum horizontal distance that the 
pumping zone of influence will extend is 64 m outward from the active zone of dewatering (Figure 18). 
This predicted dewatering radius of influence will not intercept the Torrance Creek Swamp to the 
northeast or Hanlon Creek Swamp to the southwest of the Site and, consequently, not interfere with 
the hydrogeological function of these wetlands.



HYDROGEOLOGICAL ASSESSMENT, 1242, 1250 AND 1260 GORDON STREET AND 9 VALLEY 
ROAD, CITY OF GUELPH, ON 

References  
August 13, 2021 

hs \\cd1004-f01\01609\active\161413684\05_report_deliv\ver.2\rpt_20210813_1242-1260_gordon.street_hydrogeology_161413684_final_ver.2.docx 10.1 
 

10.0 REFERENCES 

American Society for Testing and Materials International. 2009. ASTM-D2488-09a. Standard Practice for 
Description and Identification of Soils (Visual-Manual Procedure). 

AquaResource Inc. 2009. Tier 2 Water Quantity Stress Assessment Report, Grand River Watershed. 
Report prepared for the Grand River Conservation Authority. Breslau, Ontario. December 2009. 

Brunton, F.R., 2008. Preliminary Revisions to the Early Silurian Stratigraphy of Niagara Escarpment: 
Integration of Sequence Stratigraphy, Sedimentology and Hydrogeology to Delineate 
Hydrogeologic Units. In Summary of Field Work and Other Activities 2008, Ontario Geological 
Survey, Open File Report 6226, p. 31-1 to 31-18. Bouwer, H., 1989. The Bouwer and Rice slug 
test--an update, Ground Water 27 (3): 304-309. 

Bouwer, H., and Rice, R.C., 1976. A slug test method for determining hydraulic conductivity of unconfined 
aquifers with completely or partially penetrating wells. Water Resources Research 12 (3): 423-
428. 

Carleton, G.B. 2010. Simulation of groundwater mounding beneath hypothetical stormwater infiltration 
basins: U.S. Geological Survey Scientific Investigations Report 2010-5102, 64 p. 
(https://pubs.usgs.gov/sir/2010/5102/) 

Chapman, L.J. and D.F. Putnum, 1984.  The Physiography of Southern Ontario: Third Edition.  Ontario 
Geological Survey, Special Volume 2. 

Credit Valley Conservation - Toronto and Region Conservation Authority (CVC-TRCA), 2010.  Low Impact 
Development Stormwater Management Planning and Design Guide – Version 1.0. 

Duffield, G.M., 2014. AQTESOLVTM for Windows, Version 4.5 Professional. HydroSOLVE Inc., Reston, 
VA.  

Environment Canada, 2020. Canadian Climate Normals 1981-2010, Waterloo Wellington A Climate 
Station, Climate ID 6149387. [Online] http://climate.weather.gc.ca/climate_normals/index_e.html 
Accessed June 2020. 

Fetter, C.W. 1994. Applied Hydrogeology, Third Edition. Prentice-Hall, New Jersey. 

Freeze, R.A. and J.A. Cherry. 1979. Groundwater. Prentice Hall, New Jersey, 604 p. 

Gamsby and Mannerow Ltd. 1993. A Watershed Management Strategy for the Upper Hanlon Creek and 
its Tributaries. June 1993. 

Golder Associates Ltd. 2011. City of Guelph Tier Three Water Budget and Local Area Risk Assessment. 
Appendix A: Characterization Final Report. 



HYDROGEOLOGICAL ASSESSMENT, 1242, 1250 AND 1260 GORDON STREET AND 9 VALLEY 
ROAD, CITY OF GUELPH, ON 

References  
August 13, 2021 

hs \\cd1004-f01\01609\active\161413684\05_report_deliv\ver.2\rpt_20210813_1242-1260_gordon.street_hydrogeology_161413684_final_ver.2.docx 10.2 
 

Grand River Conservation Authority. 2019. Mapping produced using information from the Grand River 
Information Network (GRIN), https://www.grandriver.ca/en/our-watershed/Maps-and-data.aspx.  

Jagger Hims Limited. 1998. Volume 1 – Aquifer Performance Evaluation, Southwest Quadrant, City of 
Guelph. Prepared for The Corporation of the City of Guelph, November 1998. 

Johnson, A.I. 1967. Specific yield - compilation of specific yields for various materials. U.S. Geological 
Survey Water Supply Paper 1662-D. 74 p 

Karrow, P.F. 1968. Pleistocene Geology of the Guelph Area, Southern Ontario; Ontario Department of 
Mines Report No.61 with map No. 2153. 

Lake Erie Region Source Protection Committee (LERSPC). 2015a. Approved Assessment Report for the 
Grand River Source Protection Area within the Lake Erie Source Protection Region. November 
25, 2015. 

Lake Erie Region Source Protection Committee (LERSPC). 2015b. Grand River Source Protection Area, 
Approved Source Protection Plan – Volumes I & II. November 26, 2015. 

Matrix Solutions Inc. 2017. City of Guelph and Township of Guelph/Eramosa Tier Three Water Budget 
and Local Area Risk Assessment. Prepared for Lake Erie Source Protection Region. March 2017. 

Ministry of the Environment, Conservation and Parks (MECP). 2020. Source Water Protection Information 
Atlas. Accessed March 2020. 
https://www.gisapplication.lrc.gov.on.ca/SourceWaterProtection/Index.html?viewer=SourceWater
Protection.SWPViewer&locale=en-US 

Ministry of the Environment (MOE). 2006. Technical Support Document for Ontario Drinking Water 
Standards, Objectives and Guidelines. Original publication June, 2003, revised June 2006 in 
support of O. Reg. 169/03 (January 1, 2018). 

Ministry of the Environment (MOE). 2003. Stormwater Management Planning and Design Manual. March, 
2003. 

Ministry of the Environment (MOE). 1990. Wells. Regulation under the Ontario Water Resources Act. 
Regulation 903 of the Revised Regulations of Ontario, 1990. 

Ministry of Environment and Energy. 1995. MOEE Hydrogeological Technical Information Requirements 
for Land Development Applications. April 1995. 

Ontario Geological Survey (OGS), 2010. Surficial geology of southern Ontario; Ontario Geological 
Survey, Miscellaneous Release -- Data 128-REV, ISBN 978-1-4435-2483-4. 

Powers, J.P., A.B. Corwin, P.C. Schmall, and W.E. Kaeck, 2007. Construction Dewatering and 
Groundwater Control, New Methods and Applications. John Wiley & Sons, Inc., 3rd Edition. 

https://www.grandriver.ca/en/our-watershed/Maps-and-data.aspx
https://www.gisapplication.lrc.gov.on.ca/SourceWaterProtection/Index.html?viewer=SourceWaterProtection.SWPViewer&locale=en-US
https://www.gisapplication.lrc.gov.on.ca/SourceWaterProtection/Index.html?viewer=SourceWaterProtection.SWPViewer&locale=en-US


HYDROGEOLOGICAL ASSESSMENT, 1242, 1250 AND 1260 GORDON STREET AND 9 VALLEY 
ROAD, CITY OF GUELPH, ON 

References  
August 13, 2021 

hs \\cd1004-f01\01609\active\161413684\05_report_deliv\ver.2\rpt_20210813_1242-1260_gordon.street_hydrogeology_161413684_final_ver.2.docx 10.3 
 

Stantec Consulting Limited (Stantec). 2021. Functional Servicing Report for Gordon Street – Guelph, ON. 
August 2021. 

Thornthwaite, C.W. and Mather, J.W. 1955. The water balance. Philadelphia, PA: Drexel Institute of 
Technology, Climatological Laboratory Publication No.8. 

Thornthwaite, C.W., and Mather J.W., 1957. Instructions and Tables for Computing Potential 
Evapotranspiration and the water balance. Drexel Institute of Technology, Laboratory of 
Climatology, Publications in Climatology, Volume X, No. 3. Centerton, New Jersey. 

Todd, D.K. 1980. Groundwater Hydrology, 2nd Edition. Wiley, New York, 552 p. 

Totten Sims Hubicki Associates, Ecological Services Group, Ray Blackport, Mark L. Dorfman Planner 
Inc., Shroeter & Associates, and Donald G. Weatherbe Associates. 1998. Torrance Creek 
Subwatershed Study - Management Study. Prepared for City of Guelph and Grand River 
Conservation Authority, September 1998, September 1998, Revised November 1998.



 

 
 

APPENDIX A: 
FIGURES  



Project Location

Client/Project

Figure No.

Title

"¹

"¹
"¹

"¹
"¹

"¹

"¹

"¹

"¹"¹
"¹

"¹"¹

"¹

"¹

"¹

"¹"¹

"¹

"¹"¹ "¹

"´

"´

"´

"´
"́

"́

"́

"́

"́

"́

"́

"́

"́

"́
"́

"́

"́"́
"́

"́

"́

"́"́

"²"²

©¥

©¥

©¥

©¥

©¥

MW103-21

MW102-21

MW101-21

MW104-21

BOREHOLE 1

BOREHOLE 2

BOREHOLE 3

BOREHOLE 4

BOREHOLE 5

BOREHOLE 6

BOREHOLE 7

BOREHOLE 8
BOREHOLE 9

BOREHOLE 10
MW7-18

MW6-18

MW5-18(S/D)

MW1-18

MW3-18

MW2-18

MW4-18(S/D)

DP1-19(S/D)

TP3

TP2

TP1

TP4

TP5

Edinburgh Road South

Landsdown Drive

Gordon Street

Va lley Roa d

Hanlon
Creek

Swamp

Torrence
Creek Swamp

72437756714853

7232315
6715552

6702577

6702566

71128306702565
6702563

6702581 6702575

6702568

6700922

6702569

67025767279267

6714327
72784036705234

343

342. 5
342

341.5

341
340.5

340
339.5

339
338.5

338
337.5

337
336.5

336

344

34 3.5

342.534
2.2

534
2

34
1.7

5
34

1.534
1.2

5
34

1
34

0.7
5

340.5340339.5

338337.5337 3 38.5

336.5

339

338.5 343
342.75

335.5

335

339.5

340

339

344
.5

344

A

B

A'

B'

564400

564400

564500

564500

564600

564600

564700

564700

48
18

40
0

48
18

40
0

48
18

50
0

48
18

50
0

48
18

60
0

48
18

60
0

1

Notes

0 5025
Metres

Legend
Site Boundary

"́ Monitoring Well (Stantec, 2018)
"² Drive-Point Piezometer (Stantec, 2019)
"́ Borehole (CMT Engineering, 2018)

©¥ Test Pit (Stantec, 2021)
"´ Proposed Monitoring Well (Stantec, 2021)
"¹ MECP Water Well

Cross-Section Location
Proposed Development Plan
Topographic Contour (m AMSL)
Proposed Extent of Underground Parking
Wetland - Evaluated (Provincial)

\\
ca

02
20

-p
pf

ss0
1\

wo
rk_

gr
ou

p\
01

60
9\

ac
tiv

e\
_O

th
er

_P
Cs

_A
ct

ive
\6

14
 - L

on
do

n\
16

14
13

68
4\

03
_d

at
a\

gis
_c

ad
\F

igu
re

s\
Hy

dr
og

eo
log

y\
Re

po
rtF

igu
re

s\
Hy

dr
oG

_A
sse

ss_
V2

\1
61

41
36

84
_H

Gv
2_

Fig
01

_S
ite

Pla
n.m

xd
    

  R
ev

ise
d:

 20
21

-08
-12

 By
: C

Co
gh

lan

($$¯

1:1,250 (At original document size of 11x17)

161413684  

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.

Prepared by CMC on 2021-08-12

Site Location

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, 2020.
3. Orthoimagery © First Base Solutions, 2018.  Imagery flown in 2019.
4. MECP water wells have been positioned based on published UTM coordinates and
should be considered approximate.

TRICAR DEVELOPMENTS INC.
1242, 1250, 1260 GORDON ST AND 9 VALLEY RD
HYDROGEOLOGICAL ASSESSMENT

City of Guelph

Speed River

Eramosa River

Ironwood Ro a d

E d inburgh Road Sout
h

Maltb
y R

oad
 EastDowney Road

Arke
ll R

oad

Gordon Street

Ston
e Road

East

Victoria Road South

Highway 6

Guelph

Puslinch

Puslinch



Project Loca tion

Clien t/Project

Figure No.

T itle

Guelph
Drumlin

Field

Balfour Cou
rt Da
wesAvenue

Vaughan Stree
t

Pine R
idge D

rive

Ly
le

Pla
ce

G e ddesCresce
nt

Harts
Lane East

Va lle y Road

Bathgate Drive

Carr
ingto

n P
lac

e

Oakr
idge C

res
cen

t

Am
ste

rdam Cresce
nt

Truesd a le Cresce
nt

Landsdown Drive

Malvern Crescent

Harts Lane West

Arke
ll R

oad

Gordon Street

Edinburgh Road South

Ridgeway Avenue

564000

564000

564500

564500

565000

565000

48
18
00
0

48
18
00
0

48
18
50
0

48
18
50
0

48
19
00
0

48
19
00
0

2

Notes

0 250125
M etres

Legen d
Site Boundary
Watercourse (Permanent)
Physiographic Region Boundary

Physiography
7: Drumlins
6: Till Plains (Drumlinized)
3: Spillways

\\
ca
02
20
-p
pf
ss0
1\
wo
rk_
gr
ou
p\
01
60
9\
ac
tiv
e\
_O
th
er
_P
Cs
_A
ct
ive
\6
14
 - L
on
do
n\
16
14
13
68
4\
03
_d
at
a\
gis
_c
ad
\F
igu
re
s\
Hy
dr
og
eo
log
y\
Re
po
rtF
igu
re
s\
Hy
dr
oG
_A
sse
ss_
V2
\1
61
41
36
84
_H
Gv
2_
Fig
02
_P
hy
sio
gr
ap
hy
.m
xd
    
  R
ev
ise
d:
 20
21
-08
-12
 By
: C
Co
gh
lan

($$¯

1:5,000 (At origin a l docum en t size of 11x17)

161413684  

Discla im er: Sta n tec a ssum es n o respon sib ility for da ta  supplied in  electron ic form a t. T he recipien t a ccepts full respon sib ility for verifyin g the a ccura cy a n d com plete n ess of the d a ta . T he recipien t rele a ses Sta n tec, its officers, em ployees, con sulta n ts a n d a ge n ts, from  a n y a n d a ll cla im s a risin g in  a n y wa y from  the con ten t or provision  of the d a ta .

Prepa red b y CM C on  2021-08-12

Physiography

1. Coordin a te System :  NAD 1983 U T M  Zon e 17N
2. Ba se fea tures produced un der licen se with the On ta rio M in istry of Na tura l
Resources a n d Forestry © Quee n 's Prin ter for On ta rio, 2018.
3. Cha pm a n , L.J. a n d Putn a m , D.F. 2007. Physiogra phy of southern  On ta rio; On ta rio
Geologic a l Survey, M iscella n eous Rele a se— Da ta  228.

TRICAR DEV ELOPM ENT S INC.
1242, 1250, 1260 GORDON ST  AND 9 V ALLEY RD
HYDROGEOLOGICAL ASSESSM ENT

City of Guelph

Speed River

Eramosa River

Ironwood Ro a d

E d inburgh Road Sout
h

Maltb
y R

oad
 EastDowney Road

Arke
ll R

oad

Gordon Street

Ston
e Road

East

Victoria Road South

Highway 6

Guelph

Puslinch

Puslinch



Pro jec t Lo c a tio n

Client/Pro jec t

Figure No .

Title

"¹ "¹ "¹
"¹ "¹"¹

"¹
"¹

"¹"¹

"¹
"¹

"¹"¹ "¹ "¹

"¹
"¹"¹

"¹"¹ "¹"¹ "¹"¹ "¹
"¹

"¹
"¹"¹"¹ "¹ "¹"¹ "¹

"¹"¹"¹ "¹"¹"¹"¹ "¹"¹"¹
"¹ "¹"¹ "¹ "¹ "¹"¹"¹

"¹"¹ "¹ "¹"¹ "¹
"¹"¹ "¹

"¹"¹ "¹"¹ "¹ "¹"¹"¹ "¹"¹ "¹"¹ "¹ "¹"¹"¹ "¹"¹ "¹"¹"¹ "¹ "¹"¹"¹ "¹"¹"¹ "¹ "¹"¹ "¹"¹ "¹ "¹"¹ "¹
"¹ "¹ "¹"¹

"¹"¹ "¹"¹ "¹"¹"¹"¹"¹ "¹"¹
"¹"¹

"¹ "¹"¹ "¹
"¹"¹

"¹ "¹ "¹"¹ "¹"¹

"¹

"¹ "¹"¹ "¹"¹"¹ "¹
"¹

"¹
"¹"¹"¹ "¹ "¹

"¹"¹"¹ "¹
"¹ "¹"¹ "¹

"¹"¹
"¹"¹"¹ "¹

"¹ "¹ "¹"¹"¹ "¹ "¹"¹ "¹"¹
"¹"¹"¹ "¹ "¹ "¹"¹"¹ "¹ "¹

"¹"¹ "¹"¹"¹
"¹

"¹"¹"¹"¹ "¹"¹
"¹"¹"¹ "¹"¹"¹"¹ "¹"¹ "¹"¹ "¹"¹ "¹"¹

"¹"¹"¹ "¹ "¹ "¹"¹"¹"¹
"¹ "¹"¹

"¹ "¹
"¹"¹"¹

"¹
"¹

"¹
"¹ "¹

"¹"¹

"¹

$1

"´
"´

"´

"´
"́

"́
"́

"́

"́

"́
"́

"́
"́

"́"́

"́
"́"́"́

"́
"́

"́"́

"²"²

©¥

©¥

©¥

©¥
©¥ MW103-21

MW102-21

MW101-21

MW104-21

BOREHOLE 1
BOREHOLE 2

BOREHOLE 4

BOREHOLE 5
BOREHOLE 7

BOREHOLE 8
BOREHOLE 10

MW7-18

MW6-18

MW1-18

MW3-18

MW2-18

DP1-19(S/D)

TP3

TP2
TP1

TP4
TP5

Balfour Cou
rt Da
wesAvenue

Vaughan Stree
t

Pine R
idge D

rive

Ly
le

Pla
ce

Harts
Lane East

Val
ley

 Road

Bathgate Drive

Carr
ingto

n P
lac

e

Oakr
idge C

res
cen

t

Am
ste

rdam Cresce
nt

Truesd a le Cresce
nt

Malve rn Crescent

Harts Lane West

Arke
ll R

oad

Gordon StreetEdinburgh Road South

7040683 6716021
6716018

6716016

6715673
6702596

6716022 67026157052833
6711871

6703725

67024366702433 6702441 67049876715670
67025956702435

6702624
6715765

7049247
7050884 67026107211045 6702625

6712731 67026187101752
7101752

6715233 6702613 67026197101752 6700923
670260967009216703405

670261671017397101752
7224743 7101739

7101739
6700943

67009107101752 7101739
6702598

6702604
6702626

6700909
7118259

7244422 7101739 6702606
6702623

6702621
6703095

6703094 6708081 67026087244421
67026147053287 6702603 670260567009037244423 67025997101752 72148027101752 6702601

670090767032886702600 6702607
6710051

670429370532867244420
6703092

67009396700915
6702622

670262767025877255104
6700906 67009306702617 67009117127206

6702602 67026116702588 7255103
6702586 6702612 6711601

670262072568096702558 67015247256812
6700912

6700905
67025917243775

6714853
72328047256811

67009087256810 6702593
6700919

6702592 6705233
670090467025947232315 6715552 67009147244424

67009136704986

7244425

6702583
6714331

6715127 671433267025776715126 6714335
6702566 6700933

71128306702561 6702563 6704236
6702581 67025756702562

67025686703908 67009227261452
6702569 67025846702431 6702585

6702576
7279267 6711291

6714327 727840367025796706776
7230082

6700927 6714329
6714328 67049856715045 6702432

6702557
6702571

7233391
7279027

6707897
7279028 71883107278398

6702574 72333936702560 6702572 67035797278399

727839667025786702559 7278402
6714135

6715274
6702573

7122834 727839767025807207518
7201377

6702590

6702564
72333927122834 72856936702570 72784006702420

704077471228347122834 6702421 6715238 727840167025677218270
6702427 7285692 72856957122834

7122834 6702556 722960572091396703346
6712543

7285694
6703602

71056227105622

Burke

34 2

3 38

336
33 4

336

33 2

33 2

330

3 40

33 8

34
4

342

33
6

33 6

332

340

33 8

336

334

33 6

3 34

340

338

336

334

332

3 3
0

340

334

334

336

334

334

342

336

346
344

346346

344

340

340

336

336

3 36

3 36

338

338

338

33
8

3 38

334

334

33
4

33
6

3 36

336

336

334

334

33
4

33
2

330

332 332

330

340

338

338

3 36334

334

334

334

33 4

334

564000

564000

564500

564500

565000

565000

48
18
00
0

48
18
00
0

48
18
50
0

48
18
50
0

48
19
00
0

48
19
00
0

3

Notes

0 250125
Metres

Legend
Site Boundary

"́ Monitoring Well (Stantec, 2018)
"² Drive-Point Piezometer (Stantec, 2019)
"́ Borehole (CMT Engineering, 2018)

©¥ Test Pit (Stantec, 2021)
"´ Proposed Monitoring Well (Stantec, 2021)
$1 Production Well
"¹ MECP Water Well

Watercourse (Permanent)
Topographic Contour (m AMSL)

Ground Surface Elevation (m AMSL)
High : 348.52
Low : 328.91

\\
ca
02
20
-p
pf
ss0
1\
wo
rk_
gr
ou
p\
01
60
9\
ac
tiv
e\
_O
th
er
_P
Cs
_A
ct
ive
\6
14
 - L
on
do
n\
16
14
13
68
4\
03
_d
at
a\
gis
_c
ad
\F
igu
re
s\
Hy
dr
og
eo
log
y\
Re
po
rtF
igu
re
s\
Hy
dr
oG
_A
sse
ss_
V2
\1
61
41
36
84
_H
Gv
2_
Fig
03
_T
op
og
ra
ph
y.m
xd
    
  R
ev
ise
d:
 20
21
-08
-12
 By
: C
Co
gh
lan

($$¯

1:5,000 (At o rigina l d o c um ent size o f 11x17)

161413684  

Disc la im er: Sta nte c  a ssum es no  respo nsib ility fo r d a ta  supplied  in elec tro nic  fo rm a t. The rec ipient a c c epts full respo nsib ility fo r verifying the a c c ura c y a nd  c o m pleteness o f the d a ta . The rec ipient rele a ses Sta ntec , its o ffic ers, em plo yees, c o nsulta nts a nd  a gents, fro m  a ny a nd  a ll c la im s a rising in a ny wa y fro m  the c o ntent o r pro visio n o f the d a ta .

Prepa red  b y CMC o n 2021-08-12

Topography

1. Co o rd ina te System :  NAD 1983 UTM Zo ne 17N
2. Ba se fea tures pro d uc ed  und er lic ense with the O nta rio  Ministry o f Na tura l
Reso urc es a nd  Fo restry © Queen's Printer fo r O nta rio , 2019.
3. To po gra phy d erived  fro m  the So uthwestern O nta rio  O rtho pho to gra phy Pro jec t
(2015)  © Queen’s Printer fo r O nta rio , 2019.

TRICAR DEV ELO PMENTS INC.
1242, 1250, 1260 GO RDO N ST AND 9 V ALLEY RD
HY DRO GEO LO GICAL ASSESSMENT

City o f Guelph

Speed River

Eramosa River

Ironwood Ro a d

E d inburgh Road Sout
h

Maltb
y R

oad
 EastDowney Road

Arke
ll R

oad

Gordon Street

Ston
e Road

East

Victoria Road South

Highway 6

Guelph

Puslinch

Puslinch



Project Location

Client/Project

Figure No.

Title

"¹ "¹ "¹
"¹ "¹"¹

"¹
"¹

"¹"¹

"¹
"¹

"¹"¹ "¹ "¹

"¹
"¹"¹

"¹"¹ "¹"¹ "¹"¹ "¹
"¹

"¹
"¹"¹"¹ "¹ "¹"¹ "¹

"¹"¹"¹ "¹"¹"¹"¹ "¹"¹"¹
"¹ "¹"¹ "¹ "¹ "¹"¹"¹

"¹"¹ "¹ "¹"¹ "¹
"¹"¹ "¹

"¹"¹ "¹"¹ "¹ "¹"¹"¹ "¹"¹ "¹"¹ "¹ "¹"¹"¹ "¹"¹ "¹"¹"¹ "¹ "¹"¹"¹ "¹"¹"¹ "¹ "¹"¹ "¹"¹ "¹ "¹"¹ "¹
"¹ "¹ "¹"¹

"¹"¹ "¹"¹ "¹"¹"¹"¹"¹ "¹"¹
"¹"¹

"¹ "¹"¹ "¹
"¹"¹

"¹ "¹ "¹"¹ "¹"¹

"¹

"¹ "¹"¹ "¹"¹"¹ "¹
"¹

"¹
"¹"¹"¹ "¹ "¹

"¹"¹"¹ "¹
"¹ "¹"¹ "¹

"¹"¹
"¹"¹"¹ "¹

"¹ "¹ "¹"¹"¹ "¹ "¹"¹ "¹"¹
"¹"¹"¹ "¹ "¹ "¹"¹"¹ "¹ "¹

"¹"¹ "¹"¹"¹
"¹

"¹"¹"¹"¹ "¹"¹
"¹"¹"¹ "¹"¹"¹"¹ "¹"¹ "¹"¹ "¹"¹ "¹"¹

"¹"¹"¹ "¹ "¹ "¹"¹"¹"¹
"¹ "¹"¹

"¹ "¹
"¹"¹"¹

"¹
"¹

"¹
"¹ "¹

"¹"¹

"¹

"´
"´

"´

"´
"́

"́
"́

"́

"́

"́
"́

"́
"́

"́"́

"́
"́"́"́

"́
"́

"́"́

"²"²

©¥

©¥

©¥

©¥
©¥

$1

MW103-21

MW102-21

MW101-21

MW104-21

BOREHOLE 1
BOREHOLE 2

BOREHOLE 4

BOREHOLE 5
BOREHOLE 7

BOREHOLE 8
BOREHOLE 10

MW7-18

MW6-18

MW1-18

MW3-18

MW2-18

DP1-19(S/D)

TP3

TP2
TP1

TP4
TP5

7b

6

7a

5b

5b

5b

20

Balfour Cou
rt Da
wesAvenue

Vaughan Stree
t

Pine R
idge D

rive

Ly
le

Pla
ce

Harts
Lane East

Val
ley

 Road

Bathgate Drive

Carr
ingto

n P
lac

e

Oakr
idge C

res
cen

t

Am
ste

rdam Cresce
nt

Truesd a le Cresce
nt

Malve rn Crescent

Harts Lane West

Arke
ll R

oad

Gordon StreetEdinburgh Road South

7040683 6716021
6716018

6716016

6715673
6702596

6716022 67026157052833
6711871

6703725

67024366702433 6702441 67049876715670
67025956702435

6702624
6715765

7049247
7050884 67026107211045 6702625

6712731 67026187101752
7101752

6715233 6702613 67026197101752 6700923
670260967009216703405

670261671017397101752
7224743 7101739

7101739
6700943

67009107101752 7101739
6702598

6702604
6702626

6700909
7118259

7244422 7101739 6702606
6702623

6702621
6703095

6703094 6708081 67026087244421
67026147053287 6702603 670260567009037244423 67025997101752 72148027101752 6702601

670090767032886702600 6702607
6710051

670429370532867244420
6703092

67009396700915
6702622

670262767025877255104
6700906 67009306702617 67009117127206

6702602 67026116702588 7255103
6702586 6702612 6711601

670262072568096702558 67015247256812
6700912

6700905
67025917243775

6714853
72328047256811

67009087256810 6702593
6700919

6702592 6705233
670090467025947232315 6715552 67009147244424

67009136704986

7244425

6702583
6714331

6715127 671433267025776715126 6714335
6702566 6700933

71128306702561 6702563 6704236
6702581 67025756702562

67025686703908 67009227261452
6702569 67025846702431 6702585

6702576
7279267 6711291

6714327 727840367025796706776
7230082

6700927 6714329
6714328 67049856715045 6702432

6702557
6702571

7233391
7279027

6707897
7279028 71883107278398

6702574 72333936702560 6702572 67035797278399

727839667025786702559 7278402
6714135

6715274
6702573

7122834 727839767025807207518
7201377

6702590

6702564
72333927122834 72856936702570 72784006702420

704077471228347122834 6702421 6715238 727840167025677218270
6702427 7285692 72856957122834

7122834 6702556 722960572091396703346
6712543

7285694
6703602

71056227105622

Burke

564000

564000

564500

564500

565000

565000

48
18

00
0

48
18

00
0

48
18

50
0

48
18

50
0

48
19

00
0

48
19

00
0

4

Notes

0 250125
Metres

Legend
Site Boundary

"́ Monitoring Well (Stantec, 2018)
"² Drive-Point Piezometer (Stantec, 2019)
"́ Borehole (CMT Engineering, 2018)

©¥ Test Pit (Stantec, 2021)
"´ Proposed Monitoring Well (Stantec, 2021)
$1 Production Well
"¹ MECP Water Well

Watercourse (Permanent)
Surficial Geology

20: Organic deposits
7a: Glaciofluvial deposits (Sandy
deposits)
7b: Glaciofluvial deposits (Gravelly
deposits)
6: Ice-contact stratified deposits
5b: Stone-poor, carbonate-derived silty to
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Surficial Geology

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, 2018.
3. Ontario Geological Survey 2010. Surficial geology of Southern Ontario; Ontario
Geological Survey, Miscellaneous Release--Data 128-REV ISBN 978-1-4435-2483-4

TRICAR DEVELOPMENTS INC.
1242, 1250, 1260 GORDON ST AND 9 VALLEY RD
HYDROGEOLOGICAL ASSESSMENT

City of Guelph

Speed River

Eramosa River

Ironwood Ro a d

E d inburgh Road Sout
h

Maltb
y R

oad
 EastDowney Road

Arke
ll R

oad

Gordon Street

Ston
e Road

East

Victoria Road South

Highway 6

Guelph

Puslinch

Puslinch



Project Location

Client/Project

Figure No.

Title

$1

Balfour Cou
rt

Burke Court

Da
wes Avenue

Revell Drive

Coutts Court

Vaug
han Street

Elderberry Cour t

Amos Drive

Hasler Crescent
Harts

Lane East

Pine R
idge D

rive

Zecca Drive

Va lle y Road

CammCrescent

Holland Cresce
nt

Carr
ingto

n P
lac

e

Oakrid
ge Cresce

nt

Landsdown Drive

Malvern Crescent

Arke
ll R

oad

Gordon Street

Amster d a m Cresce
nt

Edinburgh Road South

Ridgeway Avenue

Burke

564000

564000

564500

564500

565000

565000

565500

565500

48
18

00
0

48
18

00
0

48
18

50
0

48
18

50
0

48
19

00
0

48
19

00
0

5

Notes

0 250125
Metres

Legend
Site Boundary
Proposed Development Footprint
Watercourse (Permanent)

Wellhead Protection Areas
WHPA-A
WHPA-B
WHPA-C
WHPA-E

\\
ca

02
20

-p
pf

ss0
1\

wo
rk_

gr
ou

p\
01

60
9\

ac
tiv

e\
_O

th
er

_P
Cs

_A
ct

ive
\6

14
 - L

on
do

n\
16

14
13

68
4\

03
_d

at
a\

gis
_c

ad
\F

igu
re

s\
Hy

dr
og

eo
log

y\
Re

po
rtF

igu
re

s\
Hy

dr
oG

_A
sse

ss_
V2

\1
61

41
36

84
_H

Gv
2_

Fig
05

_W
HP

As
.m

xd
    

  R
ev

ise
d:

 20
21

-08
-12

 By
: C

Co
gh

lan

($$¯

1:5,000 (At original document size of 11x17)

161413684  

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.

Prepared by CMC on 2021-08-12

Wellhead Protection Areas

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, 2018.
3. Wellhead protection areas © Grand River Conservation, 2018.
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WHPA Vulnerability Scores

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, 2018.
3. Wellhead protection areas © Grand River Conservation, 2018.
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WHPA-E Vulnerability Scores

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, 2018.
3. Wellhead protection areas © Grand River Conservation, 2018.
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Significant Groundwater Recharge Area

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, 2018.
3. Wellhead protection areas © Grand River Conservation, 2018.
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1242, 1250, 1260 Gordon Street and 9 Valley Road, Guelph
Hydrogeological Assessment

Figure No.
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Title HYDROGRAPHS
MW1-18 to MW4-18

Precipitation and temperature data obtained from Environment Canada for the 
Region of Waterloo International Airport Climate Station (ID 6144239), accessed 
June 2020.
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2. Base features produced under license with the Ontario Ministry of Natural
Resources and Forestry © Queen's Printer for Ontario, 2018.
3. Orthoimagery © First Base Solutions, 2018.  Imagery flown in 2017.
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should be considered approximate.
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Cross-Section A-A'1. Groundwater levels measured on May 29, 2019.
2. Orthoimagery © First Base Solutions, 2018.  Imagery flown in 2019.
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Cross-Section B-B'1. Groundwater levels measured on May 29, 2019.
2. Orthoimagery © First Base Solutions, 2018.  Imagery flown in 2017.
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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, 2020.
3. Orthoimagery © First Base Solutions, 2021.  Imagery flown in 2020.
4. MECP water wells have been positioned based on published UTM coordinates and
should be considered approximate.
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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.
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Water Balance - Post-Development
Conditions

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, 2020.
3. Orthoimagery © First Base Solutions, 2021.  Imagery flown in 2020.
4. MECP water wells have been positioned based on published UTM coordinates and
should be considered approximate.
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Groundwater Mounding -
25mm Storm Event

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, 2018.
3. Orthoimagery © First Base Solutions, 2018.  Imagery flown in 2017.
4. MECP water wells have been positioned based on published UTM coordinates and
should be considered approximate.
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Dewatering Radius of Influence

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, 2020.
3. Orthoimagery © First Base Solutions, 2018.  Imagery flown in 2019.
4. MECP water wells have been positioned based on published UTM coordinates and
should be considered approximate.
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APPENDIX B: 
TABLES  



TABLE 1
WELL CONSTRUCTION DETAILS

Well Well Screened Hydraulic

Northing Easting Top of Ground Well Well Depth Base Material Description (a) Conductivity (b)

Casing Surface Stick-up Depth Elevation
(m AMSL) (m AMSL) (m) (m BTOC) (m BGS) (m AMSL) (m BGS) (m AMSL) (m BGS) (m AMSL) (m/s)

4818537 564468 344.72 343.92 0.77 15.99 15.22 328.70 12.17 331.75 15.22 328.70 Sandy SILT TILL -
4818517 564471 343.77 342.97 0.80 14.74 13.94 329.03 10.89 332.08 13.94 329.03 Sandy SILT TILL (19%) / SAND (81%) 4.7E-07
4818474 564469 340.91 339.83 1.08 13.30 12.22 327.61 9.17 330.66 12.22 327.61 Sandy SILT TILL 1.6E-09
4818478 564506 341.32 340.47 0.85 8.82 7.97 332.50 4.92 335.55 7.97 332.50 Sandy SILT TILL 1.8E-07
4818478 564506 341.28 340.47 0.81 14.51 13.70 326.77 10.65 329.82 13.70 326.77 Sandy SILT TILL 3.4E-09
4818521 564540 342.02 341.26 0.76 8.84 8.08 333.18 5.03 336.23 8.08 333.18 Sandy SILT TILL 1.2E-08
4818519 564539 342.02 341.14 0.88 16.01 15.13 326.01 13.61 327.53 15.13 326.01 Sandy SILT TILL 2.0E-08
4818487 564586 342.55 341.40 1.15 16.14 14.99 326.41 13.47 327.93 14.99 326.41 Sandy SILT TILL 5.4E-07
4818416 564518 339.64 338.85 0.79 14.69 13.90 324.95 12.38 326.47 13.90 324.95 Sandy SILT TILL 5.8E-08

GEOMEAN = 3.7E-08
Stantec Drive-Point Piezometers

4818655 564683 333.74 332.74 1.00 2.13 1.13 331.61 0.71 332.03 1.13 331.61 - -
4818655 564683 333.89 332.74 1.15 3.95 2.80 329.94 2.38 330.36 2.80 329.94 - -

Notes:   
(a) Refer to Appendix E for borehole and well construction logs
(b) Refer to Appendix G hydraulic conductivity analytical solutions  

m AMSL = meters above mean sea level  
m BGS = meters below ground surface

m BTOC = meters below top of well casing  

- = data not available

UTM Coordinates Elevations

Stantec Monitoring Wells
MW1-18
MW2-18

Screened Interval

Top Bottom

Elevation Elevation

MW6-18
MW7-18

Well ID

DP1-19(S)
DP1-19(D)

MW3-18
MW4-18(S)
MW4-18(D)
MW5-18(S)
MW5-18(D)



TABLE 2
GROUNDWATER LEVEL DATA - MONITORING WELLS

Well ID Date Time
Screen 
Length

Screen 

Separation (1)

Top of Casing 
Elevation
(m AMSL)

Ground 
Surface 

Elevation
(m AMSL)

Pipe 
Stick-up 

(m)

Vertical Hydraulic 

Gradient (3)

(+) = Upward

Northing Easting (m BTOC) (m BGS) (m AMSL) (m) (m) (-) = Downward

MW1-18 4818537 564468 26-Jul-18 10:15 AM 15.99 15.22 329.50 3.05 344.72 343.92 0.77 - - -
11-Sep-18 9:17 AM 9.03 9.80 334.89
8-Nov-18 9:10 AM 8.57 9.34 335.35
9-Apr-19 2:14 PM 5.16 5.93 338.76
3-May-19 8:41 AM 4.34 5.11 339.58
29-May-19 11:07 AM 4.36 5.13 339.56
24-Jul-19 11:30 AM 7.38 8.15 336.54
15-Jan-20 10:55 AM 4.15 4.92 339.77
2-Jun-20 12:06 PM 6.97 7.74 336.95

MW2-18 4818517 564471 26-Jul-18 3:58 PM 14.74 13.94 329.83 3.05 343.77 342.97 0.80 6.65 7.45 336.32
11-Sep-18 - - - -
8-Nov-18 9:33 AM 6.90 7.70 336.07
9-Apr-19 2:14 PM 3.42 4.22 339.55
3-May-19 8:52 AM 2.44 3.24 340.53
29-May-19 11:15 AM 2.52 3.32 340.45
24-Jul-19 11:41 AM 5.80 6.60 337.17
15-Jan-20 11:04 AM 2.45 3.25 340.52
2-Jun-20 11:56 AM 5.31 6.11 337.66

MW3-18 4818474 564469 26-Jul-18 2:56 PM 13.30 12.22 328.69 3.05 340.91 339.83 1.08 4.81 5.89 335.02
11-Sep-18 - - - -
8-Nov-18 9:45 AM 5.41 6.49 334.42
9-Apr-19 3:29 PM 4.07 5.15 335.76
3-May-19 10:55 AM - - -
29-May-19 11:22 AM 3.29 4.37 336.54
24-Jul-19 11:41 AM 4.54 5.62 335.29
15-Jan-20 11:11 AM 3.89 4.97 335.94
2-Jun-20 11:52 AM 4.47 5.55 335.36

MW4-18(S) 4818478 564506 26-Jul-18 10:15 AM 8.82 7.97 333.35 3.05 341.32 340.47 0.85 3.83 4.68 336.64
11-Sep-18 1:18 PM 4.63 5.48 335.84
8-Nov-18 10:54 AM 4.81 5.66 335.66
9-Apr-19 3:26 PM 2.66 3.51 337.81
3-May-19 10:34 AM 1.45 2.30 339.02
29-May-19 12:20 PM 1.15 2.00 339.32
24-Jul-19 11:56 AM 3.11 3.96 337.36
15-Jan-20 12:06 PM 2.12 2.97 338.35
2-Jun-20 11:22 AM 2.82 3.67 337.65

MW4-18(D) 4818478 564506 26-Jul-18 10:16 AM 14.51 13.70 327.58 3.05 2.68 341.28 340.47 0.81 5.49 6.30 334.98 -0.62
11-Sep-18 1:20 PM 6.15 6.96 334.32 -0.57
8-Nov-18 10:54 AM 6.27 7.08 334.20 -0.54
9-Apr-19 3:23 PM 4.73 5.54 335.74 -0.77
3-May-19 10:35 AM 4.01 4.82 336.46 -0.96
29-May-19 12:18 PM 3.79 4.60 336.68 -0.99
24-Jul-19 11:59 AM 5.28 6.09 335.19 -0.81
15-Jan-20 12:08 PM 4.46 5.27 336.01 -0.87
2-Jun-20 11:20 AM 5.21 6.02 335.26 -0.89

UTM Coordinates Well Depth Groundwater Level

(m BGS) (2) (m BTOC) (m AMSL)



TABLE 2
GROUNDWATER LEVEL DATA - MONITORING WELLS

Well ID Date Time
Screen 
Length

Screen 

Separation (1)

Top of Casing 
Elevation
(m AMSL)

Ground 
Surface 

Elevation
(m AMSL)

Pipe 
Stick-up 

(m)

Vertical Hydraulic 

Gradient (3)

(+) = Upward

Northing Easting (m BTOC) (m BGS) (m AMSL) (m) (m) (-) = Downward

UTM Coordinates Well Depth Groundwater Level

(m BGS) (2) (m BTOC) (m AMSL)

MW5-18(S) 4818521 564540 26-Jul-18 11:27 AM 8.84 8.08 333.94 3.05 342.02 341.26 0.76 3.67 4.43 337.59
11-Sep-18 10:17 AM 4.20 4.96 337.06
8-Nov-18 10:28 AM 4.57 5.33 336.69
9-Apr-19 3:11 PM 1.89 2.65 339.37
3-May-19 10:13 AM 1.17 1.93 340.09
29-May-19 11:57 AM 1.18 1.94 340.08
24-Jul-19 12:29 PM 3.21 3.97 338.05
15-Jan-20 11:20 AM 1.06 1.82 340.20
2-Jun-20 11:30 AM 3.01 3.77 338.25

MW5-18(D) 4818519 564539 26-Jul-18 11:24 AM 14.69 13.81 328.21 1.52 4.21 342.02 341.14 0.88 6.72 7.60 334.42 -0.75
11-Sep-18 10:18 AM 7.11 7.99 334.03 -0.72
8-Nov-18 10:23 AM 7.15 8.03 333.99 -0.64
9-Apr-19 3:09 PM 5.35 6.23 335.79 -0.85
3-May-19 10:14 AM 4.92 5.80 336.22 -0.92
29-May-19 11:51 AM 4.87 5.75 336.27 -0.90
24-Jul-19 12:31 PM 6.46 7.34 334.68 -0.80
15-Jan-20 11:22 AM 4.87 5.75 336.27 -0.93
2-Jun-20 11:29 AM 6.41 7.29 334.73 -0.84

MW6-18 4818487 564586 26-Jul-18 1:05 PM 16.14 14.99 329.73 3.05 342.55 341.40 1.15 7.43 8.20 334.35
11-Sep-18 11:20 AM 7.45 8.22 334.33
8-Nov-18 10:14 AM 6.93 7.70 334.85
9-Apr-19 2:52 PM 5.31 6.08 336.47
3-May-19 10:03 AM 4.89 5.66 336.89
29-May-19 11:43 AM 4.89 5.66 336.89
24-Jul-19 12:18 PM 6.80 7.57 334.98
15-Jan-20 11:45 AM 4.53 5.30 337.25
2-Jun-20 11:44 AM 6.79 7.56 334.99

MW7-18 4818416 564518 26-Jul-18 2:04 PM 14.69 13.90 329.87 1.52 339.64 338.85 0.79 5.70 6.50 333.14
11-Sep-18 12:00 PM 5.92 6.72 332.92
8-Nov-18 10:03 AM 5.79 6.59 333.05
9-Apr-19 2:42 PM 5.28 6.08 333.56
3-May-19 9:51 AM 4.99 5.79 333.85
29-May-19 11:34 AM 4.85 5.65 333.99
24-Jul-19 12:07 PM 5.60 6.40 333.24
15-Jan-20 11:55 AM 4.98 5.78 333.86
2-Jun-20 11:48 AM 5.61 6.41 333.23

Notes:
(1)  Distance between the top of the screen in the deep well and the bottom of screen in the shallow well.
(2)  A negative value indicates that the water level measured within the pipe is located above ground surface
(3)  Negative and positive values indicate downward and upward gradients, respectively.

m BGS = meters below ground surface
m BTOC = meters below top of casing  
DRY = no groundwater or surface water was observed in the piezometer or watercourse, respectively



TABLE 3
GROUNDWATER LEVEL DATA - DRIVE-POINT PIEZOMETERS

Piezometer Screen Screen Pipe Ground Top of Date Time Vertical Hydraulic

ID Length    Separation (1) Stick-up Surface Casing Gradient(4)

Elevation Elevation
(+) = Upward

Northing Easting (m BTOC) (m BGS) (m) (m) (m) (m AMSL) (m AMSL) (m BGS) (2) (m BTOC) (m AMSL) (m BTOC) (3) (m AMSL) (-) = Downward

DP1-19(S) 4818655 564683 2.13 1.13 0.30 1.00 332.74 333.74 3-May-19 9:10 AM -0.06 0.94 332.80 0.90 332.84
29-May-19 10:48 AM 0.07 1.07 332.67 DRY -
24-Jul-19 11:02 AM 0.37 1.37 332.37 DRY -
29-Jul-19 3:08 PM 0.51 1.51 332.23 DRY -
15-Jan-20 10:34 AM -0.01 0.99 332.75 DRY -
2-Jun-20 11:35 AM 0.40 1.40 332.34 DRY -

DP1-19(D) 4818655 564683 3.95 2.80 0.30 1.67 1.15 332.74 333.89 3-May-19 9:15 AM -0.08 1.07 332.82 1.03 332.86 0.01
29-May-19 10:48 AM -0.21 0.94 332.95 DRY - 0.17
24-Jul-19 11:02 AM 0.37 1.52 332.37 DRY - 0.00
29-Jul-19 3:08 PM 0.50 1.65 332.24 DRY - 0.01
15-Jan-20 10:37 AM -0.03 1.12 332.77 DRY - 0.01
2-Jun-20 11:34 AM 0.39 1.54 332.35 DRY - 0.01

Notes:
(1)  Distance between the mid-point of the screened intervals of the shallow and deep piezometer.
(2)  A negative value indicates that the water level measured within the pipe is located above ground surface.
(3)  A negative value indicates that the surface water level is above the top of the piezometer.  
(4) Vertical hydraulic gradient between the surface water feature substrate and the piezometer screened interval.

m BGS = meters below ground surface
m BTOC = meters below top of casing
DRY = no groundwater or surface water was observed in the piezometer or surface water feature, respectively
n/a = measurement not available

UTM Coordinates Total Depth Groundwater Level Surface Water

Level



TABLE 4 - GROUNDWATER QUALITY RESULTS
CITY OF GUELPH SANITARY AND SEWER BY-LAW (1996)-15202

Sample Location

Sample Date 11-Sep-18 11-Sep-18

Sample ID
WG-161413684-
20180911-DS-04

WG-161413684-20180911-
DS-04  Lab-Dup

Sampling Company STANTEC STANTEC
Laboratory MAXX MAXX
Laboratory Work Order B8N6455 B8N6455
Laboratory Sample ID City of HSJ715 HSJ715
Sample Type Units Guelph Lab Replicate

Chloride mg/L 1,500A 46 -

Cyanide mg/L 2A <0.0050 -

Fluoride mg/L 10A 0.13 -

pH, lab S.U. 5.5-9.5A 6.0-9.0B 7.90 -
Phenols-4AAP mg/L n/v <0.0010 -
Sulfate mg/L 1,500A 40 -

Total Suspended Solids mg/L 350A 15B 2,500AB -

Carbonaceous BOD - 5 Day mg/L n/v <2 <2
Total Kjeldahl Nitrogen mg/L 100A 1.7 -

Animal/Veg Oil & Grease mg/L 100A <0.50 -
Mineral Oil and Grease mg/L n/v <0.50 -
Oil and Grease, Total mg/L n/v <0.50 -

Aluminum mg/L 50A 15 -

Antimony mg/L 5A <0.00050 -

Arsenic mg/L 1A 0.0062 -

Bismuth mg/L 5A <0.0010 -

Cadmium mg/L 1A 0.001B 0.0019B -

Chromium mg/L 5A 0.2B 0.040 -

Cobalt mg/L 5A 0.0096 -

Copper mg/L 3A 0.01B 0.030B -

Iron mg/L 50A 23 -

Lead mg/L 5A 0.05B 0.13B -

Manganese mg/L 5A 1.3 -

Mercury mg/L 0.1A 0.001B <0.0001 -

Molybdenum mg/L 5A 0.0032 -

Nickel mg/L 3A 0.05B 0.021 -

Phosphorus mg/L 10A 1.1 -

Selenium mg/L 5A <0.0020 -

Silver mg/L 5A <0.00010 -

Tin mg/L 5A 0.0011 -

Titanium mg/L 5A 0.49 -

Vanadium mg/L 5A 0.031 -

Zinc mg/L 3A 0.05B 0.64B -

Fecal Coliform 5TMPN/100ML 200 (MPN/100mL)B 350B -

Notes:
Guelph City of Guelph

A City of Guelph Sanitary Sewer-Use By-Law No. (1996)-15202
B City of Guelph Storm Sewer-Use By-Law

6.5A Concentration exceeds the indicated standard.

15.2 Measured concentration did not exceed the indicated standard.

<0.50 Laboratory reporting limit was greater than the applicable standard.
<0.03 Analyte was not detected at a concentration greater than the laboratory reporting limit.

n/v No standard/guideline value.
- Parameter not analyzed / not available.

MW2-18

General Chemistry

Metals, Total

Microbiological

Petroleum Hydrocarbons



TABLE 5 - GROUNDWATER QUALITY RESULTS
ONTARIO DRINKING WATER QUALITY STANDARDS

Sample Location MW2-18 MW4-18(S) MW6-18 MW7-18
Sample Date 11-Sep-18 11-Sep-18 11-Sep-18 11-Sep-18

Sample ID
WG-161413684-
20180911-DS-04

WG-161413684-
20180911-DS-03

WG-161413684-
20180911-DS-01

WG-161413684-
20180911-DS-02

Sampling Company STANTEC STANTEC STANTEC STANTEC
Laboratory MAXX MAXX MAXX MAXX
Laboratory Work Order B8N6455 B8N6455 B8N6455 B8N6455
Laboratory Sample ID Units ODWS HSJ715 HSJ714 HSJ712 HSJ713

Alkalinity, Carbonate (as CaCO3) mg/L n/v - 5.3 3.7 4.7
Alkalinity, Total (as CaCO3) mg/L 30-500E - 410 310 340
Ammonia (as N) mg/L n/v - 0.071 <0.050 <0.050
Anion Sum me/L n/v - 10.7 6.67 9.3
Bicarbonate(as CaCO3, Calculated) mg/L n/v - 410 300 330
Cation Sum me/L n/v - 10.9 6.66 11.8
Chloride mg/L 250C 46 43 7 27

Dissolved Organic Carbon (DOC) mg/L 5C - 1.4 0.83 1
Electrical Conductivity, Lab µmhos/cm n/v - 950 580 830

Hardness (as CaCO3) mg/L 80-100E - 490E 320E 520E

Ion Balance % n/v - 1.08 0.05 12.1
Langelier Index (at 20 C) none n/v - 1.2 1.01 1.25
Langelier Index (at 4 C) none n/v - 0.947 0.762 0.997

Nitrate (as N) mg/L 10.0d
B - 1.93 0.25 0.12

Nitrate + Nitrite (as N) mg/L 10.0d
B - 1.96 0.25 0.12

Nitrite (as N) mg/L 1.0d
B - 0.026 <0.010 <0.010

Orthophosphate(as P) mg/L n/v - 0.012 <0.010 <0.010
pH, lab S.U. 6.5-8.5E 7.90 8.14 8.11 8.18
Saturation pH (at 20 C) none n/v - 6.95 7.1 6.93
Saturation pH (at 4 C) none n/v - 7.2 7.35 7.18

Sulfate mg/L 500h
C 40 50 15 84

Total Dissolved Solids (Calculated) mg/L 500C - 540C 330 530C

Total Suspended Solids mg/L n/v - 100 1,800 1,200

Aluminum mg/L 0.1E - 0.0064 <0.0050 0.063

Antimony mg/L 0.006B - <0.00050 <0.00050 <0.00050

Arsenic mg/L 0.01B - <0.0010 <0.0010 0.0015

Barium mg/L 1B - 0.13 0.032 0.076
Beryllium mg/L n/v - <0.00050 <0.00050 <0.00050
Boron mg/L 5B - 0.11 0.014 0.013

Cadmium mg/L 0.005B - <0.00010 <0.00010 <0.00010
Calcium mg/L n/v - 82 69 100
Chromium mg/L 0.05B - <0.0050 <0.0050 <0.0050
Cobalt mg/L n/v - <0.00050 <0.00050 <0.00050
Copper mg/L 1C - <0.0010 <0.0010 <0.0010

Iron mg/L 0.3C - <0.10 <0.10 0.19

Lead mg/L 0.01B - <0.00050 <0.00050 0.00056
Magnesium mg/L n/v - 71 36 63
Manganese mg/L 0.05C - 0.02 0.011 0.046
Molybdenum mg/L n/v - 0.0042 0.00079 0.003
Nickel mg/L n/v - <0.0010 <0.0010 <0.0010
Phosphorus mg/L n/v - 0.11 <0.10 <0.10
Potassium mg/L n/v - 5.9 1.1 2.6
Selenium mg/L 0.05B - 0.0022 <0.0020 <0.0020
Silicon mg/L n/v - 5.2 6.3 7.9
Silver mg/L n/v - <0.00010 <0.00010 <0.00010

Sodium mg/L 200g
C 20g

D - 20 5.4 34D

Strontium mg/L n/v - 0.23 0.13 0.2
Thallium mg/L n/v - <0.000050 <0.000050 <0.000050
Titanium mg/L n/v - <0.0050 <0.0050 0.0051
Uranium mg/L 0.02B - 0.003 0.00063 0.0022
Vanadium mg/L n/v - 0.0012 <0.00050 0.0014
Zinc mg/L 5C - <0.0050 <0.0050 <0.0050

Notes:
ODWS O.Reg 169/03 - Ontario Drinking Water Quality Standards (January 1, 2018); Technical Support Document for Ontario Drinking Water Standards, 

Objectives and Guidelines (MOE, 2006), in support of O.Reg 169/03 (January 1, 2018)
A Schedule 1 - Microbiological Standards (expressed as a maximum)
B Schedule 2 - Chemical Standards (expressed as a maximum acceptable concentration)
C ODWS Table 4 - Chemical/Physical Objectives and Guidelines, Aesthetic Objectives
D ODWS Table 4 - Medical Officer of Health Reporting Limit
E ODWS Table 4 - Chemical/Physical Objectives and Guidelines, Operational Guidelines

6.5A Concentration exceeds the indicated standard.

15.2 Measured concentration did not exceed the indicated standard.

<0.50 Laboratory reporting limit was greater than the applicable standard.
<0.03 Analyte was not detected at a concentration greater than the laboratory reporting limit.

n/v No standard/guideline value.
- Parameter not analyzed / not available.

d Where both nitrate and nitrite are present, the total of the two should not exceed 10 mg/L (as nitrogen).

g The aesthetic objective for sodium in drinking water is 200 mg/L. The local Medical Officer of Health should be notified when the sodium concentration 

exceeds 20 mg/L so that this information may be communicated to local physicians for their use with patients on sodium restricted diets.

h When sulfate levels exceed 500 mg/L, water may have a laxative effect on some people.

General Chemistry

Metals, Dissolved



TABLE 6 - INFILTRATION RATES ESTIMATED FROM HORIZONTAL HYDRAULIC CONDUCTIVITY TESTING RESULTS 

Horizontal Infiltration Pit Depth Screened Soil Substrate Tested Surficial Deposit or
Hydraulic Rate Interval Hydrostratigraphic Unit

Conductivity
(m/s) (cm/s) (m/s) (mm/hr) (m BGS) (m BGS)

4.7E-07 - 4.7E-08 20 - 10.9 - 13.9 Sandy SILT TILL (19%) / SAND (81%) Lower Till Aquitard (Sand Layer)
1.6E-09 - 1.6E-10 5 - 7.5 - 10.5 Sandy SILT TILL Lower Till Aquitard
1.8E-07 - 1.8E-08 15 - 5.0 - 8.0 Sandy SILT TILL Lower Till Aquitard
3.4E-09 - 3.4E-10 5 - 9.5 - 12.5 Sandy SILT TILL Lower Till Aquitard
1.2E-08 - 1.2E-09 8 - 5.0 - 8.0 Sandy SILT TILL Lower Till Aquitard
2.0E-08 - 2.0E-09 9 - 12.1 - 15.1 Sandy SILT TILL Lower Till Aquitard
5.4E-07 - 5.4E-08 21 - 12.0 - 15.0 Sandy SILT TILL Lower Till Aquitard
5.8E-08 - 5.8E-09 12 - 10.9 - 13.9 Sandy SILT TILL Lower Till Aquitard

Notes:
(1) Infiltration rate calculated based on established relationship between vertical hydraulic conductivity and infiltration rate presented in Credit Valley Conservation and Toronto and Region 

Conservation (2010) Low Impact Stormwater Management Planning and Design Guideline - Version 1.0.
(2) Vertical hydraulic conductivities for deeper overburden deposits assumed to be one order of magnitude lower than in-situ measured horizontal hydraulic conductivities

Testing Vertical Hydraulic 
Location ID Conductivity

MW2-18
MW3-18
MW4-18(S)

In-situ Hydraulic Response Testing (Monitoring Wells)

MW4-18(D)
MW5-18(S)
MW5-18(D)
MW6-18
MW7-18



TABLE 7 - INFILTRATION RATE TESTING RESULTS (2021)

Ground Infiltration Horizontal Soil Substrate Tested
Surface Rate (1) Hydraulic

Elevation Conductivity (2)

(m AMSL) (cm/s) (m/s) (mm/hr) (m/s) (m BGS) (m AMSL)
East Infiltration Trench - designed base elevation: 340.00 m AMSL

340.9 3.9E-03 3.9E-05 123 3.9E-04 0.6 340.4 Clayey SAND TILL, fine to medium grained sand
TP5-21 340.3 1.8E-03 1.8E-05 100 1.8E-04 0.6 339.7 Clayey SAND TILL, fine to medium grained sand

340.9 1.1E-04 1.1E-06 48 1.1E-05 2.0 339.0 Clayey SAND TILL, fine to medium grained sand
TP5-21 340.3 2.0E-06 2.0E-08 16 2.0E-07 2.9 337.4 Clayey SAND TILL, fine to medium grained sand
MW5-18(S) 341.3 - - 8 1.2E-08 5.0 - 8.0 336.2 - 333.2 Sandy SILT TILL
MW5-18(D) 341.1 - - 9 2.0E-08 13.6 - 15.1 327.5 - 326.0 Sandy SILT TILL
South Infiltration Trench - designed base elevation: 340.43 m AMSL
TP1-21 (Test 1) 337.9 8.7E-06 8.7E-08 24 8.7E-07 0.5 337.4 Silty Clay FILL, trace fine grained sand and cobbles
TP1-21 (Test 2) 337.9 2.9E-05 2.9E-07 33 2.9E-06 0.5 337.4 Silty Clay FILL, trace fine grained sand and cobbles
TP1-21 337.9 3.5E-03 3.5E-05 120 3.5E-04 1.4 336.5 Silty Clay FILL, trace fine grained sand and cobbles
TP2-21 340.5 1.2E-03 1.2E-05 89 1.2E-04 0.6 340.0 Sandy SILT TILL, fine to medium grained sand
TP2-21 340.5 1.8E-05 1.8E-07 29 1.8E-06 1.5 339.1 Sandy SILT TILL, fine to medium grained sand
TP3-21 (Test 1) 342.8 2.7E-04 2.7E-06 60 2.7E-05 1.2 341.6 Sandy SILT TILL, fine to medium grained sand
TP3-21 (Test 2) 342.8 2.2E-04 2.2E-06 57 2.2E-05 1.2 341.6 Sandy SILT TILL, fine to medium grained sand
TP3-21 (Test 1) 342.8 1.4E-04 1.4E-06 51 1.4E-05 2.6 340.2 Sandy SILT TILL, fine to medium grained sand
TP3-21 (Test 2) 342.8 5.1E-04 5.1E-06 71 5.1E-05 2.6 340.2 Sandy SILT TILL, fine to medium grained sand
TP3-21 (Test 1) 342.8 4.6E-04 4.6E-06 70 4.6E-05 3.5 339.3 Sandy SILT TILL, fine to medium grained sand
TP3-21 (Test 2) 342.8 2.3E-05 2.3E-07 31 2.3E-06 3.6 339.3 Sandy SILT TILL, fine to medium grained sand
MW6-18 342.5 - - 21 5.4E-07 13.5 - 15.0 327.9 - 326.4 Sandy SILT TILL
MW7-18 339.6 - - 12 5.8E-08 12.4 - 13.9 326.5 - 324.9 Sandy SILT TILL
Notes:
(1) Infiltration rate calculated based on established relationship between vertical hydraulic conductivity and infiltration rate presented in Credit Valley Conservation and Toronto and Region Conservation (2010)

Low Impact Stormwater Management Planning and Design Guideline - Version 1.0.
(2) Horizontal hydraulic conductivity assumed to be one order of magnitude greater than Guelph Permeameter tested / calculated vertical hydraulic conductivity as per Freeze and Cherry (1979) and Todd (1980).

Note that horizontal hydraulic conductivities for provided MW5-18(S/D), MW6-18 and MW7-18 calculated from in-situ hydraulic response testing completed on each monitoring well.

TP4-21 

Testing Vertical Hydraulic Testing Depth
Location ID Conductivity

TP4-21



TABLE 8 - DESIGN INFILTRATION RATE CALCULATIONS

East Infiltration Trench
Calculated Vertical Hydraulic Conductivities (m/s) Geomean Infiltration Rate (mm/hr)

Base (340.00 m AMSL) 3.9E-05 1.8E-05 2.6E-05 111
~1.5 m below Base (338.5 m AMSL) 1.1E-06 1.1E-06 48
Ratio (Base / 1.5 m) 2.3
Safety Factor 3.5

32

South Infiltration Trench
Calculated Vertical Hydraulic Conductivities (m/s) Geomean Infiltration Rate (mm/hr)

Base (340.43 m AMSL) 2.7E-06 2.2E-06 2.4E-06 58

~1.5 m below Base (338.93 m AMSL) 1.4E-06 5.1E-06 1.2E-05 4.4E-06 69
Ratio (Base / 1.5 m) 0.8
Safety Factor 2.5

23Design Infiltration Rate

Design Infiltration Rate



TABLE 9 - PRE-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENT 101 (LANDS DRAINING TO THE UPPER HANLON CREEK SUBWATERSHED)

Pre-Development
Model Type: Thornthwaite and Mather (1955)

Client: Tricar Developments Inc.
Location Catchment 101 (Lands Draining to Upper Hanlon Creek Subwatershed)

Total Site Area (ha) 1.33

Land Description Factors
(Sub-area descriptions provided below)

Sub-Area A Sub-Area B Sub-Area C Sub-Area D Total

Topography 0.20 0.20 0.20 0.20
Soils 0.25 0.25 0.25 0.25
Cover 0.20 0.15 0.05 0.05

Sum (Infiltration Factor)† 0.65 0.60 0.50 0.50

Soil Moisture Capacity (mm) 300 150 75 75
Site area (ha) 0.52 0.26 0.43 0.12 1.33
Imperviousness Coefficient 0.00 0.00 0.00 1.00

Impervious Area (ha) 0.00 0.00 0.00 0.12 0.12
Percentage of Total Site Area 0.0% 0.0% 0.0% 9.3% 9%
Remaining Pervious Area (ha) 0.52 0.26 0.43 0.00 1.20

Total Pervious Site Area (ha) 0.52 0.26 0.43 0.00 1.20
Percentage of Total Site Area 38.8% 19.4% 32.4% 0.0% 91%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Climate Data (Waterloo Wellington A Climate Normals, 1981 - 2010)‡

Average Daily Temperature (°C) -6.5 -5.5 -1 6.2 12.5 17.6 20 18.9 14.5 8.2 2.5 -3.3 7.0
Precipitation (mm) 65.2 54.9 61 74.5 82.3 82.4 98.6 83.9 87.8 67.4 87.1 71.2 916

Potential Evapotranspiration Analysis for 
Site

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Heat Index 0.0 0.0 0.0 1.4 4.0 6.7 8.2 7.5 5.0 2.1 0.4 0.0 35
Unadjusted Potential Evapotranspiration 
(mm)

0.0 0.0 0.0 29.0 60.8 87.2 99.8 94.0 71.1 39.0 11.1 0.0 492

Potential Evapotranspiration Adjusting Factor 
for Latitude*

0.77 0.87 0.99 1.12 1.23 1.29 1.26 1.16 1.04 0.92 0.81 0.75

Adjusted Potential Evapotranspiration 
(PET)(mm)

0 0 0 32 75 112 126 110 74 36 9 0 573

Precipitation - PET (mm) 65 55 61 42 8 -30 -27 -26 14 32 78 71 343

Evapotranspiration Analysis
Sub-Area A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -65 -28 0 0
Storage (S) 300 300 300 300 300 272 248 228 242 273 300 300
Change in Storage 0 0 0 0 0 -28 -23 -20 14 32 27 0
Actual Evapotranspiration (mm) 0 0 0 32 75 111 122 104 74 36 9 0 563
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 51 71 353
Potential Infiltration (I) 42 36 40 27 5 0 0 0 0 0 33 46 230
Potential Direct Surface Water Runoff (R) 23 19 21 15 3 0 0 0 0 0 18 25 124
Potential Infiltration (mm) 0 0 0 191 5 0 0 0 0 0 33 0 230

Pervious Evapotranspiration (m3) 0 0 0 167 385 571 629 537 382 185 46 0 2,902

Pervious Runoff (m3) 118 99 110 76 14 0 0 0 0 0 93 128 637

Pervious Infiltration (m3) 0 0 0 986 25 0 0 0 0 0 172 0 1,184
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916

Impervious Runoff (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0
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TABLE 9 - PRE-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENT 101 (LANDS DRAINING TO THE UPPER HANLON CREEK SUBWATERSHED)

Evapotranspiration Analysis
Sub-Area B Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -60 -19 0 0
Storage (S) 150 150 150 150 150 123 103 87 100 132 150 150
Change in Storage 0 0 0 0 0 -27 -20 -16 14 32 18 0
Actual Evapotranspiration (mm) 0 0 0 32 75 109 119 100 74 36 9 0 554
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 60 71 362
Potential Infiltration (I) 39 33 37 25 5 0 0 0 0 0 36 43 217
Potential Direct Surface Water Runoff (R) 26 22 24 17 3 0 0 0 0 0 24 28 145
Potential Infiltration (mm) 0 0 0 177 5 0 0 0 0 0 36 0 217
Pervious Evapotranspiration (m3) 0 0 0 84 193 282 307 258 191 92 23 0 1,431

Pervious Runoff (m3) 67 57 63 43 8 0 0 0 0 0 62 74 374

Pervious Infiltration (m3) 0 0 0 456 12 0 0 0 0 0 93 0 560
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0

Evapotranspiration Analysis
Sub-Area C Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -50 -5 0 0
Storage (S) 75 75 75 75 75 50 35 25 39 70 75 75
Change in Storage 0 0 0 0 0 -25 -15 -10 14 32 5 0
Actual Evapotranspiration (mm) 0 0 0 32 75 107 114 94 74 36 9 0 541
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 73 71 375
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 37 0 188
Pervious Evapotranspiration (m3) 0 0 0 140 322 461 491 406 320 154 39 0 2,333

Pervious Runoff (m3) 141 118 132 91 16 0 0 0 0 0 158 154 809

Pervious Infiltration (m3) 0 0 0 635 16 0 0 0 0 0 158 0 809
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0

Evapotranspiration Analysis
Sub-Area D Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -50 -5 0 0
Storage (S) 75 75 75 75 75 50 35 25 39 70 75 75
Change in Storage 0 0 0 0 0 -25 -15 -10 14 32 5 0
Actual Evapotranspiration (mm) 0 0 0 32 75 107 114 94 74 36 9 0 541
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 73 71 375
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 37 0 188
Pervious Evapotranspiration (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0

Pervious Runoff (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0

Pervious Infiltration (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 81 68 75 92 102 102 122 104 108 83 108 88 1,132
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TABLE 9 - PRE-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENT 101 (LANDS DRAINING TO THE UPPER HANLON CREEK SUBWATERSHED)

Pre-Development Infiltration (INF) 2,553  m3/yr 192 mm/yr 0.1 L/s
Pre-Development Runoff (R) 2,952  m3/yr 222 mm/yr 0.1 L/s

Pre-Development Evapotranspiration (ET)
6,666  m3/yr 501 mm/yr 0.2 L/s

Total = INF + R + ET 12,171  m3/yr 915 mm/yr 0.4 L/s
Precipitation 12,171  m3/yr 916 mm/yr 0.4 L/s

 Sub-Area Descriptions (topography, soils, cover) 
Sub-Area A Rolling, Fine Sandy to Silt Loam, Mature Forest
Sub-Area B Rolling, Fine Sandy to Silt Loam, Pasture and Shrubs
Sub-Area C Rolling, Fine Sandy to Silt Loam, Urban Lawn
Sub-Area D Rolling, Fine Sandy to Silt Loam, Urban Lawn, 95% Impervious Cover

Notes:

Assumptions: 
[1] The monthly average precipitation collected at the Waterloo Wellington A climate station is reflective of the precipitation trends that have historically occurred at the Site.
[2] Surplus water is not available for runoff and recharge during months where water losses from actual evapotranspiration exceed precipitation inputs. 
[3] Runoff, infiltration and evapotranspiration do not occur in months where the average daily temperature is below 0°C, which is the case for the months of December through March at the Site.  
[4] Precipitation during freezing months (i.e., December to March) is assumed to accumulate as snow and result in additional precipitation in the first month thereafter where the average temperature is greater than 0°C (i.e., April).
[5]  Soil moisture capacity is at a maximum in April.

† Infiltration factors after Ontario Ministry of the Environment, 2003. Stormwater Management Planning and Design Manual. March 2003.; and Ontario Ministry of Environment and Energy (MOEE).  1995.  MOEE Hydrogeological Technical Information 
Requirements for Land Development Applications.  April 1995.

* PET adjustment factors after Thornthwaite, C.W., and J.R. Mather, 1957. Instructions and Tables for Computing Potential Evapotranspiration and the water balance. Drexel Institute of Technology, Laboratory of Climatology, Publications in 
Climatology, Volume X, No. 3. Centerton, New Jersey. 

‡ Climate Data after Environment Canada, 2020. Canadian Climate Normals 1981-2010,  Waterloo Wellington A Station, Climate ID 6149387. [Online] http://climate.weather.gc.ca/climate_normals/index_e.html Accessed June 30, 2020.
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TABLE 10 - PRE-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENT 102 (LANDS DRAINING TO TORRANCE CREEK SUBWATERSHED)

Pre-Development
Model Type: Thornthwaite and Mather (1955)

Client: Tricar Developments Inc.
Location Catchment 102 (Lands Draining to Torrance Creek Subwatershed)

Total Site Area (ha) 1.73

Land Description Factors
(Sub-area descriptions provided below)

Sub-Area A Sub-Area B Sub-Area C Total

Topography 0.20 0.20 0.20
Soils 0.25 0.25 0.25
Cover 0.20 0.15 0.05
Sum (Infiltration Factor)† 0.65 0.60 0.50
Soil Moisture Capacity (mm) 300 150 75
Site area (ha) 0.98 0.72 0.03 1.73
Imperviousness Coefficient 0.01 0.01 0.01

Impervious Area (ha) 0.01 0.01 0.00 0.02
Percentage of Total Site Area 0.6% 0.4% 0.0% 1%
Remaining Pervious Area (ha) 0.97 0.71 0.03 1.71

Total Pervious Site Area (ha) 0.97 0.71 0.03 1.71
Percentage of Total Site Area 56.1% 41.2% 1.6% 99%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Climate Data (Waterloo Wellington A Climate Normals, 1981 - 2010)‡

Average Daily Temperature (°C) -6.5 -5.5 -1 6.2 12.5 17.6 20 18.9 14.5 8.2 2.5 -3.3 7.0
Precipitation (mm) 65.2 54.9 61 74.5 82.3 82.4 98.6 83.9 87.8 67.4 87.1 71.2 916

Potential Evapotranspiration Analysis for Site Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Heat Index 0.0 0.0 0.0 1.4 4.0 6.7 8.2 7.5 5.0 2.1 0.4 0.0 35

Unadjusted Potential Evapotranspiration (mm) 0.0 0.0 0.0 29.0 60.8 87.2 99.8 94.0 71.1 39.0 11.1 0.0 492

Potential Evapotranspiration Adjusting Factor for 
Latitude*

0.77 0.87 0.99 1.12 1.23 1.29 1.26 1.16 1.04 0.92 0.81 0.75

Adjusted Potential Evapotranspiration (PET)(mm) 0 0 0 32 75 112 126 110 74 36 9 0 573
Precipitation - PET (mm) 65.2 54.9 61.0 42.0 7.6 -29.7 -27.0 -25.6 13.7 31.6 78.1 71.2 343

0 0 0 100 100 100 100 100 100 100 100 0
Evapotranspiration Analysis
Sub-Area A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Precipitation (m3) 639 538 598 730 807 807 966 822 860 660 854 698 8,979
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -65 -28 0 0
Storage (S) 300 300 300 300 300 272 248 228 242 273 300 300
Change in Storage 0 0 0 0 0 -28 -23 -20 14 32 27 0
Actual Evapotranspiration (mm) 0 0 0 32 75 111 122 104 74 36 9 0 563
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 51 71 353
Potential Infiltration (I) 42 36 40 27 5 0 0 0 0 0 33 46 230
Potential Direct Surface Water Runoff (R) 23 19 21 15 3 0 0 0 0 0 18 25 124
Potential Infiltration (mm) 0 0 0 191 5 0 0 0 0 0 33 0 230

Pervious Evapotranspiration (m3) 0 0 0 315 725 1074 1184 1011 719 347 87 0 5,462

Pervious Runoff (m3) 221 186 207 143 26 0 0 0 0 0 174 242 1,200

Pervious Infiltration (m3) 0 0 0 1856 48 0 0 0 0 0 324 0 2,228
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916

Impervious Runoff (m3) 6 5 6 7 8 8 10 8 9 7 9 7 90
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TABLE 10 - PRE-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENT 102 (LANDS DRAINING TO TORRANCE CREEK SUBWATERSHED)

Evapotranspiration Analysis
Sub-Area B Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Precipitation (m3) 469 395 439 536 593 593 710 604 632 485 627 513 6,598
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -60 -19 0 0
Storage (S) 150 150 150 150 150 123 103 87 100 132 150 150
Change in Storage 0 0 0 0 0 -27 -20 -16 14 32 18 0
Actual Evapotranspiration (mm) 0 0 0 32 75 109 119 100 74 36 9 0 554
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 60 71 362
Potential Infiltration (I) 39 33 37 25 5 0 0 0 0 0 36 43 217
Potential Direct Surface Water Runoff (R) 26 22 24 17 3 0 0 0 0 0 24 28 145
Potential Infiltration (mm) 0 0 0 177 5 0 0 0 0 0 36 0 217
Pervious Evapotranspiration (m3) 0 0 0 232 533 780 847 713 528 255 64 0 3,952

Pervious Runoff (m3) 186 157 174 120 22 0 0 0 0 0 171 203 1,032

Pervious Infiltration (m3) 0 0 0 1259 32 0 0 0 0 0 257 0 1,548
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 5 4 4 5 6 6 7 6 6 5 6 5 66

Evapotranspiration Analysis
Sub-Area C Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Precipitation (m3) 18 16 17 21 23 23 28 24 25 19 25 20 260
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -50 -5 0 0
Storage (S) 75 75 75 75 75 50 35 25 39 70 75 75
Change in Storage 0 0 0 0 0 -25 -15 -10 14 32 5 0
Actual Evapotranspiration (mm) 0 0 0 32 75 107 114 94 74 36 9 0 541
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 73 71 375
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 37 0 188
Pervious Evapotranspiration (m3) 0 0 0 9 21 30 32 26 21 10 3 0 152

Pervious Runoff (m3) 9 8 9 6 1 0 0 0 0 0 10 10 53

Pervious Infiltration (m3) 0 0 0 41 1 0 0 0 0 0 10 0 53
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 0 0 0 0 0 0 0 0 0 0 0 0 3

Catchment 102
Pre-Development Infiltration (INF) 3,828  m3/yr 222 mm/yr 0.1 L/s

Pre-Development Runoff (R) 2,443  m3/yr 141 mm/yr 0.1 L/s

Pre-Development Evapotranspiration (ET) 9,566  m3/yr 553 mm/yr 0.3 L/s

Total = INF + R + ET 15,837  m3/yr 916 mm/yr 0.5 L/s

Precipitation 15,837  m3/yr 916 mm/yr 0.5 L/s

Error 0.000  m3/yr 0.000 mm/yr 0.000 L/s

 Sub-Area Descriptions (topography, soils, cover) 
Sub-Area A Rolling, Fine Sandy to Silt Loam, Mature Forest
Sub-Area B Rolling, Fine Sandy to Silt Loam, Pasture and Shrubs
Sub-Area C Rolling, Fine Sandy to Silt Loam, Urban Lawn

Notes:

Assumptions: 
[1] The monthly average precipitation collected at the Waterloo Wellington A climate station is reflective of the precipitation trends that have historically occurred at the Site.
[2] Surplus water is not available for runoff and recharge during months where water losses from actual evapotranspiration exceed precipitation inputs. 
[3] Runoff, infiltration and evapotranspiration do not occur in months where the average daily temperature is below 0°C, which is the case for the months of December through March at the Site.  
[4] Precipitation during freezing months (i.e., December to March) is assumed to accumulate as snow and result in additional precipitation in the first month thereafter where the average temperature is greater than 0°C (i.e., April).
[5]  Soil moisture capacity is at a maximum in April.

† Infiltration factors after Ontario Ministry of the Environment, 2003. Stormwater Management Planning and Design Manual. March 2003.; and Ontario Ministry of Environment and Energy (MOEE).  1995.  MOEE Hydrogeological Technical Information 
Requirements for Land Development Applications.  April 1995.

* PET adjustment factors after Thornthwaite, C.W., and J.R. Mather, 1957. Instructions and Tables for Computing Potential Evapotranspiration and the water balance. Drexel Institute of Technology, Laboratory of Climatology, Publications in Climatology, 
Volume X, No. 3. Centerton, New Jersey. 
‡ Climate Data after Environment Canada, 2020. Canadian Climate Normals 1981-2010,  Waterloo Wellington A Station, Climate ID 6149387. [Online] http://climate.weather.gc.ca/climate_normals/index_e.html Accessed June 30, 2020.
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TABLE 11
1981 TO 2010 CANADIAN CLIMATE NORMALS (WATERLOO WELLINGTON A)

Climate Normals 1981-2010 Station Data
Metadata including Station Name, Province, Latitude, Longitude, Elevation, Climate ID, WMO ID, TC ID
STATION_NAME PROVINCE LATITUDE LONGITUDE ELEVATION CLIMATE_ID WMO_ID TC_ID
WATERLOO WELLINGTON A ON  43°27'00.000" N  80°23'00.000" W 317.0 m 6149387

Legend
A = WMO "3 and 5 rule" (i.e. no more than 3 consecutive and no more than 5 total missing for either temperature or precipitation)
B = At least 25 years
C = At least 20 years
D = At least 15 years

1981 to 2010 Canadian Climate Normals Station Data
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Code
Temperature
Daily Average (°C) -6.5 -5.5 -1 6.2 12.5 17.6 20 18.9 14.5 8.2 2.5 -3.3 7 C
Standard Deviation 2.9 2.5 2 1.4 2.1 1.3 1.3 1.3 1.2 1.4 1.5 2.9 0.9 C
Daily Maximum (°C) -2.6 -1.2 3.6 11.5 18.5 23.6 26 24.8 20.4 13.5 6.3 0.2 12 C
Daily Minimum (°C) -10.3 -9.7 -5.6 0.8 6.4 11.5 14 12.9 8.6 2.9 -1.4 -6.8 2 C
Extreme Maximum (°C) 14.2 13.7 24.4 29.2 32 36.1 36 36.5 33.3 29.4 21.7 18.7
Date (yyyy/dd) 1995/14 2000/26 2000/08 1990/25 1987/28 1988/25 1988/07 2001/08 1973/03 1971/02 1974/01 1982/03  
Extreme Minimum (°C) -31.9 -29.2 -25.4 -16.1 -3.9 -0.6 5 1.1 -3.7 -8.3 -15.4 -27.2
Date (yyyy/dd) 1984/16 1979/18 1980/02 1972/08 1970/07 1972/11 1971/03 1982/29 1989/27 1976/27 2000/23 1980/25  
Precipitation
Rainfall (mm) 28.7 29.7 36.8 68 81.8 82.4 98.6 83.9 87.8 66.1 75 38 776.8 C
Snowfall (cm) 43.7 30.3 26.5 7.3 0.4 0 0 0 0 1.4 13 37.2 159.7 C
Precipitation (mm) 65.2 54.9 61 74.5 82.3 82.4 98.6 83.9 87.8 67.4 87.1 71.2 916.5 C
Average Snow Depth (cm) 11 11 6 0 0 0 0 0 0 0 1 5 3 C
Median Snow Depth (cm) 11 11 4 0 0 0 0 0 0 0 0 3 3 C
Snow Depth at Month-end (cm) 12 9 1 0 0 0 0 0 0 0 1 9 3 C
Extreme Daily Rainfall (mm) 43 47 36.8 53.4 51.8 54.2 89.8 73.7 74.4 39.2 56 36.8
Date (yyyy/dd) 1995/15 2001/09 1991/27 1992/16 1996/20 1984/17 1985/15 1975/24 1986/10 1977/08 1992/12 1990/29  
Extreme Daily Snowfall (cm) 16.8 17.8 21.2 22.9 6 0 0 0 0 6 16.6 22.4
Date (yyyy/dd) 1992/14 1985/12 1980/08 2002/02 1984/13 1970/01 1970/01 1970/01 1970/01 1997/26 1986/20 1971/30  
Extreme Daily Precipitation (mm) 43 47 53.8 53.4 51.8 54.2 89.8 73.7 74.4 39.2 56 36.8
Date (yyyy/dd) 1995/15 2001/09 1976/02 1992/16 1996/20 1984/17 1985/15 1975/24 1986/10 1977/08 1992/12 1990/29  
Extreme Snow Depth (cm) 58 74 77 18 0 0 0 0 0 2 19 50
Date (yyyy/dd) 1976/24 1982/14 1982/10 1975/04 1970/01 1970/01 1970/01 1970/01 1970/01 1989/21 1986/21 2000/31  
Days with Maximum Temperature
<= 0 °C 20.7 15.7 9.2 0.64 0 0 0 0 0 0 3.2 14 63.5 C
> 0 °C 10.3 12.5 21.8 29.4 31 30 31 31 30 31 26.8 17 301.7 C
> 10 °C 0.45 0.5 4.9 17.3 29.3 29.9 31 31 29.6 22.5 7.4 1.6 205.4 C
> 20 °C 0 0 0.29 2.9 11.6 23.5 29.7 28.1 15.9 3.6 0.15 0 115.7 C
> 30 °C 0 0 0 0 0.32 2.1 3.6 1.9 0.45 0 0 0 8.4 C
> 35 °C 0 0 0 0 0 0.05 0.23 0.05 0 0 0 0 0.33 C
Days with Minimum Temperature
> 0 °C 1.5 1.9 4 15.5 28.9 30 31 31 29.2 21.7 10.4 2.5 207.6 C
<= 2 °C 30.5 27.9 29.2 19.6 6.1 0.23 0 0.09 2.6 14.6 24.2 29.8 184.7 C
<= 0 °C 29.5 26.4 27 14.5 2.1 0 0 0 0.77 9.3 19.7 28.5 157.6 C
< -2 °C 27.2 23.6 21.9 8.3 0.18 0 0 0 0.18 3.8 13.1 23.1 121.3 C
< -10 °C 15.1 13.4 6.7 0.18 0 0 0 0 0 0 0.85 9.1 45.4 C
< -20 °C 2.9 2 0.41 0 0 0 0 0 0 0 0 0.67 6 C
< - 30 °C 0.05 0 0 0 0 0 0 0 0 0 0 0 0.05 C
Days with Rainfall
>= 0.2 mm 5.6 5 6.9 11.5 12.4 12 10.6 10.7 12.2 13.7 11.6 6.9 118.7 C
>= 5 mm 1.8 1.8 2.5 4.1 5.1 5.2 5.1 4.4 5 4.4 4.7 2.8 46.9 C
>= 10 mm 0.95 1 1.4 2.1 2.9 3.1 3.4 2.8 2.8 2.4 2.4 1.2 26.4 C
>= 25 mm 0.09 0.14 0.09 0.32 0.45 0.36 0.95 0.77 0.68 0.14 0.48 0.14 4.6 C
Days With Snowfall
>= 0.2 cm 16.1 11.9 9 3.3 0.18 0 0 0 0 0.91 6.5 14.4 62.2 C
>= 5 cm 2.5 1.8 1.9 0.36 0.05 0 0 0 0 0.05 0.67 2.3 9.6 C
>= 10 cm 0.64 0.5 0.64 0.09 0 0 0 0 0 0 0.05 0.57 2.5 C
>= 25 cm 0 0 0 0 0 0 0 0 0 0 0 0 0 C
Days with Precipitation
>= 0.2 mm 18.2 14.2 13.8 13.7 12.4 12 10.6 10.7 12.2 13.9 16.4 18.1 166 C
>= 5 mm 4.3 3.2 4 4.5 5.2 5.2 5.1 4.4 5 4.5 5.3 4.5 55.1 C
>= 10 mm 1.5 1.6 1.8 2.3 2.9 3.1 3.4 2.8 2.8 2.4 2.5 2.1 29.2 C
>= 25 mm 0.09 0.18 0.27 0.32 0.45 0.36 0.95 0.77 0.68 0.14 0.48 0.38 5.1 C
Days with Snow Depth
>= 1 cm 26.9 24.3 17.2 1.7 0 0 0 0 0 0.18 5.6 19.4 95.3 C
>= 5 cm 20.6 17.5 9.7 0.41 0 0 0 0 0 0 1.1 10.5 59.8 C
>= 10 cm 13.7 11.2 6.5 0.05 0 0 0 0 0 0 0.33 4.5 36.2 C
>= 20 cm 6.8 5.1 1.5 0 0 0 0 0 0 0 0 1.4 14.7 C
Wind
Speed (km/h) 15.2 14.3 14.9 14.6 12.3 10.4 9.6 8.5 9.8 11.7 14.5 14.8 12.6 C
Most Frequent Direction W W W NW NW NW NW NW NW W W SW W C
Maximum Hourly Speed (km/h) 70 67 74 72 71 52 52 45 53 63 66 61 74
Date (yyyy/dd) 1982/04 2002/01 2002/09 1984/30 1976/05 1998/02 2001/01 1966/09 1967/26 2001/26 1975/10 1972/13 2002/09  
Direction of Maximum Hourly Speed SW W W S SW W NW W S SW SW SW W
Maximum Gust Speed (km/h) 113 113 120 98 106 89 111 98 89 96 100 96 120
Date (yyyy/dd) 1978/26 2002/01 1981/30 1984/30 1976/05 1998/02 1997/14 1990/27 1997/29 2001/25 1998/11 1982/28 1981/30  



TABLE 11
1981 TO 2010 CANADIAN CLIMATE NORMALS (WATERLOO WELLINGTON A)

Direction of Maximum Gust S W SW SW SW W W N W SW SW SW SW
Days with Winds >= 52 km/h
Days with Winds >= 63 km/h
Degree Days
Above 24 °C 0 0 0 0 0.1 1.6 5.2 2.5 0.3 0 0 0 9.8 C
Above 18 °C 0 0 0 1 10.2 40.9 77.2 54.7 16.6 0.7 0 0 201.4 C
Above 15 °C 0 0 0.1 3.7 30.2 94.1 157.3 125 46.3 4.5 0 0 461.2 C
Above 10 °C 0 0 2.3 20.3 103.6 227.6 310.8 275.6 145.8 33 3.8 0.6 1123.2 C
Above 5 °C 1.2 0.9 13.4 75.1 234.7 376.8 465.8 430.5 286.4 115.6 28.1 5 2033.3 C
Above 0 °C 11 13.9 55.4 190.6 388.6 526.8 620.8 585.5 436.2 255.6 100.1 26.1 3210.6 C
Below 0 °C 211.7 168 89.7 6.1 0 0 0 0 0 0.2 23.6 129.4 628.8 C
Below 5 °C 356.8 296.1 202.7 40.7 1.1 0 0 0 0.1 15.2 101.7 263.3 1277.6 C
Below 10 °C 510.7 436.4 346.7 135.8 25 0.8 0 0.2 9.6 87.5 227.3 413.8 2193.7 C
Below 15 °C 665.7 577.5 499.4 269.3 106.6 17.2 1.5 4.6 60.1 214.1 373.6 568.3 3357.8 C
Below 18 °C 758.7 662.2 592.4 356.6 179.7 54 14.4 27.2 120.4 303.3 463.6 661.3 4193.6 C
Humidex
Extreme Humidex 13.4 13 28 33.7 39.6 43.2 47.7 48.3 41.2 34.5 24.4 22.1
Date (yyyy/dd) 1995/14 1997/21 1998/30 2002/16 1987/30 1988/25 1995/14 1988/02 1983/10 1971/02 1987/03 1982/03
Wind Chill
Extreme Wind Chill -40.5 -37.1 -30.2 -20.6 -8.1 0 0 0 -4.1 -11.9 -22.2 -31.2
Date (yyyy/dd) 1982/17 1979/17 1989/07 1982/04 1978/01 1966/13 1966/01 1966/01 1989/27 1969/23 1976/29 1983/26
Humidity
Average Relative Humidity - 0600LST (%) 86.4 83.4 84.8 84.4 84.7 87 90.1 93.6 94.3 90.6 87.6 87.1 87.8 D
Average Relative Humidity - 1500LST (%) 78.2 75.4 66.5 69.7 81.7

1981 to 2010 Canadian Climate Normals station data (Frost-Free)
Frost-Free: Code

Average Date of Last Spring Frost 7-May D
Average Date of First Fall Frost 2-Oct D
Average Length of Frost-Free Period 147 Days D
Probability of last temperature in spring of 0 °C or lower on or after indicated dates10% 25% 33% 50% 66% 75% 90%
Date 18-May 15-May 13-May 8-May 4-May 30-Apr 28-Apr
Probability of first temperature in fall of 0 °C or lower on or after indicated dates10% 25% 33% 50% 66% 75% 90%
Date 19-Sep 24-Sep 25-Sep 30-Sep 3-Oct 8-Oct 16-Oct
Probability of frost-free period equal to or less than indicated period (Days)10% 25% 33% 50% 66% 75% 90%
Days 128 135 136 144 152 157 169

Source: Environment Canada, 2020. Canadian Climate Normals 1981-2010. Online [http://climate.weather.gc.ca/climate_normals/index_e.html] Last Accessed February 2018



TABLE 12 - POST-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENTS 201 TO 204 AND 207 TO 209 (LANDS DRAINING TO THE UPPER HANLON CREEK SUBWATERSHED)

Post-Development
Model Type: Thornthwaite and Mather (1955)  

Client: Tricar Developments Inc.
Location Former Catchment 101 (Lands Draining to Upper Hanlon Creek Subwatershed)

Post-Development Catchments 201 to 204 and 207 to 209
Total Site Area (ha) 1.46

Land Description Factors
(Sub-area descriptions provided below)

Sub-Area A Sub-Area B Sub-Area C Total

Topography 0.20 0.20 0.20
Soils 0.25 0.25 0.25
Cover 0.05 0.05 0.05
Sum (Infiltration Factor)† 0.50 0.50 0.50
Soil Moisture Capacity (mm) 300 150 75
Site area (ha) 0.51 0.32 0.63 1.46
Imperviousness Coefficient 0.91 0.94 0.63

Impervious Area (ha) 0.46 0.30 0.40 1.16
Percentage of Total Site Area 31.6% 20.7% 27.2% 79.5%
Remaining Pervious Area (ha) 0.05 0.02 0.23 0.30

Total Pervious Site Area (ha) 0.05 0.02 0.23 0.30
Percentage of Total Site Area 3.2% 1.4% 15.9% 20.5%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Climate Data (Waterloo Wellington A Climate Normals, 1981 - 2010)‡

Average Daily Temperature (°C) -6.5 -5.5 -1 6.2 12.5 17.6 20 18.9 14.5 8.2 2.5 -3.3 7.0
Precipitation (mm) 65.2 54.9 61 74.5 82.3 82.4 98.6 83.9 87.8 67.4 87.1 71.2 916

Potential Evapotranspiration Analysis for 
Site

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Heat Index 0.0 0.0 0.0 1.4 4.0 6.7 8.2 7.5 5.0 2.1 0.4 0.0 35
Unadjusted Potential Evapotranspiration 
(mm)

0.0 0.0 0.0 29.0 60.8 87.2 99.8 94.0 71.1 39.0 11.1 0.0 492

Potential Evapotranspiration Adjusting Factor 
for Latitude*

0.77 0.87 0.99 1.12 1.23 1.29 1.26 1.16 1.04 0.92 0.81 0.75

Adjusted Potential Evapotranspiration 
(PET)(mm)

0 0 0 32 75 112 126 110 74 36 9 0 573

Precipitation - PET (mm) 65 55 61 42 8 -30 -27 -26 14 32 78 71 343

Evapotranspiration Analysis
Sub-Area A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Precipitation (m3) 4,647
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -65 -28 0 0
Storage (S) 300 300 300 300 300 272 248 228 242 273 300 300
Change in Storage 0 0 0 0 0 -28 -23 -20 14 32 27 0
Actual Evapotranspiration (mm) 0 0 0 32 75 111 122 104 74 36 9 0 563
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 51 71 353
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 26 36 177
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 26 36 177
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 26 0 177

Pervious Evapotranspiration (m3) 0 0 0 15 34 51 56 48 34 16 4 0 259

Pervious Runoff (m3) 15 13 14 10 2 0 0 0 0 0 12 16 81

Pervious Infiltration (m3) 0 0 0 68 2 0 0 0 0 0 12 0 81
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916

Impervious Runoff (m3) 301 253 281 344 380 380 455 387 405 311 402 328 4,225
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TABLE 12 - POST-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENTS 201 TO 204 AND 207 TO 209 (LANDS DRAINING TO THE UPPER HANLON CREEK SUBWATERSHED)

Evapotranspiration Analysis
Sub-Area B Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Precipitation (m3) 2,944
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -60 -19 0 0
Storage (S) 150 150 150 150 150 123 103 87 100 132 150 150
Change in Storage 0 0 0 0 0 -27 -20 -16 14 32 18 0
Actual Evapotranspiration (mm) 0 0 0 32 75 109 119 100 74 36 9 0 554
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 60 71 362
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 30 36 181
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 30 36 181
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 30 0 181
Pervious Evapotranspiration (m3) 0 0 0 6 15 22 24 20 15 7 2 0 110

Pervious Runoff (m3) 6 5 6 4 1 0 0 0 0 0 6 7 36

Pervious Infiltration (m3) 0 0 0 29 1 0 0 0 0 0 6 0 36
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 197 165 184 225 248 248 297 253 265 203 263 215 2,762

Evapotranspiration Analysis
Sub-Area C Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Precipitation (m3) 5,766
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -50 -5 0 0
Storage (S) 75 75 75 75 75 50 35 25 39 70 75 75
Change in Storage 0 0 0 0 0 -25 -15 -10 14 32 5 0
Actual Evapotranspiration (mm) 0 0 0 32 75 107 114 94 74 36 9 0 541
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 73 71 375
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 37 0 188
Pervious Evapotranspiration (m3) 0 0 0 75 174 248 265 219 172 83 21 0 1,257

Pervious Runoff (m3) 76 64 71 49 9 0 0 0 0 0 85 83 436

Pervious Infiltration (m3) 0 0 0 342 9 0 0 0 0 0 85 0 436
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 259 218 242 296 327 327 391 333 348 268 346 283 3,637

Post-Development Infiltration (INF) 553  m3/yr 38 mm/yr 0.0 L/s Pre-Development Infiltration 2,553  m3/yr
Post-Development Runoff (R) 11,177  m3/yr 767 mm/yr 0.4 L/s Infiltration Deficit -2,000  m3/yr
Post-Development Evapotranspiration 
(ET) 1,626  m3/yr 112 mm/yr 0.1 L/s
Total = INF + R + ET 13,356  m3/yr 916 mm/yr 0.4 L/s
Precipitation 13,356  m3/yr 916 mm/yr 0.4 L/s

Sub-Area A
Sub-Area B
Sub-Area C

Notes:

Assumptions: 
[1] The monthly average precipitation collected at the Waterloo Wellington A climate station is reflective of the precipitation trends that have historically occurred at the Site.
[2] Surplus water is not available for runoff and recharge during months where water losses from actual evapotranspiration exceed precipitation inputs. 
[3] Runoff, infiltration and evapotranspiration do not occur in months where the average daily temperature is below 0°C, which is the case for the months of December through March at the Site.  
[4] Precipitation during freezing months (i.e., December to March) is assumed to accumulate as snow and result in additional precipitation in the first month thereafter where the average temperature is greater than 0°C (i.e., April).
[5]  Soil moisture capacity is at a maximum in April.

† Infiltration factors after Ontario Ministry of the Environment, 2003. Stormwater Management Planning and Design Manual. March 2003.; and Ontario Ministry of Environment and Energy (MOEE).  1995.  MOEE Hydrogeological Technical 
Information Requirements for Land Development Applications.  April 1995.

* PET adjustment factors after Thornthwaite, C.W., and J.R. Mather, 1957. Instructions and Tables for Computing Potential Evapotranspiration and the water balance. Drexel Institute of Technology, Laboratory of Climatology, Publications in 
Climatology, Volume X, No. 3. Centerton, New Jersey. 
‡ Climate Data after Environment Canada, 2020. Canadian Climate Normals 1981-2010,  Waterloo Wellington A Station, Climate ID 6149387. [Online] http://climate.weather.gc.ca/climate_normals/index_e.html Accessed June 30, 2020.

Rolling, Fine Sandy to Silt Loam, Urban Lawn

Post-Development Catchments 201 to 204 and 207 to 209

 Sub-Area Descriptions (topography, soils, cover) 

Rolling, Fine Sandy to Silt Loam, Mature Forest
Rolling, Fine Sandy to Silt Loam, Pasture and Shrubs
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TABLE 13 - POST-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENTS 205 AND 206 (LANDS DRAINING TO TORRANCE CREEK SUBWATERSHED)

Post-Development
Model Type: Thornthwaite and Mather (1955)

Client: Tricar Developments Inc.
Location Former Catchment 102 (Lands Draining to Torrance Creek Subwatershed)

Post-Development Catchments 205 and 206
Total Site Area (ha) 1.60

Land Description Factors
(Sub-area descriptions provided below)

Sub-Area A Sub-Area B Sub-Area C Total

Topography 0.20 0.20 0.20
Soils 0.25 0.25 0.25
Cover 0.20 0.15 0.05
Sum (Infiltration Factor)† 0.65 0.60 0.50
Soil Moisture Capacity (mm) 300 150 75
Site area (ha) 0.99 0.58 0.03 1.60
Imperviousness Coefficient 0.01 0.01 0.01

Impervious Area (ha) 0.01 0.01 0.00 0.02
Percentage of Total Site Area 0.6% 0.4% 0.0% 1.0%
Remaining Pervious Area (ha) 0.98 0.57 0.03 1.58

Total Pervious Site Area (ha) 0.98 0.57 0.03 1.58
Percentage of Total Site Area 61.2% 35.8% 2.1% 99.0%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Climate Data (Waterloo Wellington A Climate Normals, 1981 - 2010)‡

Average Daily Temperature (°C) -6.5 -5.5 -1 6.2 12.5 17.6 20 18.9 14.5 8.2 2.5 -3.3 7.0
Precipitation (mm) 65.2 54.9 61 74.5 82.3 82.4 98.6 83.9 87.8 67.4 87.1 71.2 916

Potential Evapotranspiration Analysis for 
Site

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Heat Index 0.0 0.0 0.0 1.4 4.0 6.7 8.2 7.5 5.0 2.1 0.4 0.0 35
Unadjusted Potential Evapotranspiration 
(mm)

0.0 0.0 0.0 29.0 60.8 87.2 99.8 94.0 71.1 39.0 11.1 0.0 492

Potential Evapotranspiration Adjusting Factor 
for Latitude*

0.77 0.87 0.99 1.12 1.23 1.29 1.26 1.16 1.04 0.92 0.81 0.75

Adjusted Potential Evapotranspiration 
(PET)(mm)

0 0 0 32 75 112 126 110 74 36 9 0 573

Precipitation - PET (mm) 65 55 61 42 8 -30 -27 -26 14 32 78 71 343

Evapotranspiration Analysis
Sub-Area A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Precipitation (m3) 9,053
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -65 -28 0 0
Storage (S) 300 300 300 300 300 272 248 228 242 273 300 300
Change in Storage 0 0 0 0 0 -28 -23 -20 14 32 27 0
Actual Evapotranspiration (mm) 0 0 0 32 75 111 122 104 74 36 9 0 563
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 51 71 353
Potential Infiltration (I) 42 36 40 27 5 0 0 0 0 0 33 46 230
Potential Direct Surface Water Runoff (R) 23 19 21 15 3 0 0 0 0 0 18 25 124
Potential Infiltration (mm) 0 0 0 191 5 0 0 0 0 0 33 0 230

Pervious Evapotranspiration (m3) 0 0 0 318 731 1083 1193 1019 725 350 88 0 5,507

Pervious Runoff (m3) 223 188 209 144 26 0 0 0 0 0 176 244 1,209

Pervious Infiltration (m3) 0 0 0 1871 48 0 0 0 0 0 327 0 2,246
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916

Impervious Runoff (m3) 6 5 6 7 8 8 10 8 9 7 9 7 91
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TABLE 13 - POST-DEVELOPMENT MONTHLY WATER BALANCE CALCULATIONS
CATCHMENTS 205 AND 206 (LANDS DRAINING TO TORRANCE CREEK SUBWATERSHED)

Evapotranspiration Analysis
Sub-Area B Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Precipitation (m3) 5,294
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -60 -19 0 0
Storage (S) 150 150 150 150 150 123 103 87 100 132 150 150
Change in Storage 0 0 0 0 0 -27 -20 -16 14 32 18 0
Actual Evapotranspiration (mm) 0 0 0 32 75 109 119 100 74 36 9 0 554
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 60 71 362
Potential Infiltration (I) 39 33 37 25 5 0 0 0 0 0 36 43 217
Potential Direct Surface Water Runoff (R) 26 22 24 17 3 0 0 0 0 0 24 28 145
Potential Infiltration (mm) 0 0 0 177 5 0 0 0 0 0 36 0 217
Pervious Evapotranspiration (m3) 0 0 0 186 427 626 680 572 424 205 51 0 3,171

Pervious Runoff (m3) 149 126 140 96 17 0 0 0 0 0 137 163 828

Pervious Infiltration (m3) 0 0 0 1010 26 0 0 0 0 0 206 0 1,242
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 4 3 4 4 5 5 6 5 5 4 5 4 53

Evapotranspiration Analysis
Sub-Area C Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Precipitation (m3) 303
Accumulated Potential Water Loss (APWL) 0 0 0 0 0 -30 -57 -82 -50 -5 0 0
Storage (S) 75 75 75 75 75 50 35 25 39 70 75 75
Change in Storage 0 0 0 0 0 -25 -15 -10 14 32 5 0
Actual Evapotranspiration (mm) 0 0 0 32 75 107 114 94 74 36 9 0 541
Recharge/Runoff Analysis
Water Surplus (mm) 65 55 61 42 8 0 0 0 0 0 73 71 375
Potential Infiltration (I) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Direct Surface Water Runoff (R) 33 27 31 21 4 0 0 0 0 0 37 36 188
Potential Infiltration (mm) 0 0 0 147 4 0 0 0 0 0 37 0 188
Pervious Evapotranspiration (m3) 0 0 0 11 24 35 37 31 24 12 3 0 177

Pervious Runoff (m3) 11 9 10 7 1 0 0 0 0 0 12 12 62

Pervious Infiltration (m3) 0 0 0 48 1 0 0 0 0 0 12 0 62
Potential Impervious Evaporation (mm) 0 0 0 0 0 0 0 0 0 0 0 0 0
Potential Impervious Runoff (mm) 65 55 61 75 82 82 99 84 88 67 87 71 916
Impervious Runoff (m3) 0 0 0 0 0 0 0 0 0 0 0 0 3

Catchments 205 and 206
Post-Development Infiltration (INF) 3,550  m3/yr 222 mm/yr 0.1 L/s Pre-Development Infiltration 3,828  m3/yr
Post-Development Runoff (R) 2,245  m3/yr 140 mm/yr 0.1 L/s Infiltration Deficit -279  m3/yr
Post-Development Evapotranspiration 
(ET) 8,855  m3/yr 554 mm/yr 0.3 L/s
Total = INF + R + ET 14,650  m3/yr 916 mm/yr 0.5 L/s
Precipitation 14,650  m3/yr 916 mm/yr 0.5 L/s

Sub-Area A
Sub-Area B
Sub-Area C

Notes:

Assumptions: 
[1] The monthly average precipitation collected at the Waterloo Wellington A climate station is reflective of the precipitation trends that have historically occurred at the Site.
[2] Surplus water is not available for runoff and recharge during months where water losses from actual evapotranspiration exceed precipitation inputs. 
[3] Runoff, infiltration and evapotranspiration do not occur in months where the average daily temperature is below 0°C, which is the case for the months of December through March at the Site.  
[4] Precipitation during freezing months (i.e., December to March) is assumed to accumulate as snow and result in additional precipitation in the first month thereafter where the average temperature is greater than 0°C (i.e., April).
[5]  Soil moisture capacity is at a maximum in April.

† Infiltration factors after Ontario Ministry of the Environment, 2003. Stormwater Management Planning and Design Manual. March 2003.; and Ontario Ministry of Environment and Energy (MOEE).  1995.  MOEE Hydrogeological Technical Information 
Requirements for Land Development Applications.  April 1995.

* PET adjustment factors after Thornthwaite, C.W., and J.R. Mather, 1957. Instructions and Tables for Computing Potential Evapotranspiration and the water balance. Drexel Institute of Technology, Laboratory of Climatology, Publications in 
Climatology, Volume X, No. 3. Centerton, New Jersey. 
‡ Climate Data after Environment Canada, 2020. Canadian Climate Normals 1981-2010,  Waterloo Wellington A Station, Climate ID 6149387. [Online] http://climate.weather.gc.ca/climate_normals/index_e.html Accessed June 30, 2020.

Rolling, Fine Sandy to Silt Loam, Urban Lawn

 Sub-Area Descriptions (topography, soils, cover) 

Rolling, Fine Sandy to Silt Loam, Mature Forest
Rolling, Fine Sandy to Silt Loam, Pasture and Shrubs
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TABLE 14 - GROUNDWATER MOUNDING ANALYSIS

Duration of
Infiltration

Period (1)

(days) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL) (m) (m AMSL)
East Infiltration Trench

Obvert (Top) Elevation = 340.40 m AMSL

Invert (Base) Elevation = 340.00 m AMSL

High Groundwater  = 339.20 m AMSL as estimated from Figure 1

0.59 339.79 0.40 339.60 0.17 339.37 0.11 339.31 0.07 339.27 0.04 339.24 0.03 339.23 0.02 339.22 0.01 339.21 0.00 339.20

South Infiltration Trench

Obvert (Top) Elevation = 340.86 m AMSL

Invert (Base) Elevation = 340.43 m AMSL

High Groundwater  = 339.00 m AMSL as estimated from Figure 1

1.00 1.06 340.06 1.01 340.01 0.85 339.85 0.69 339.69 0.48 339.48 0.33 339.33 0.22 339.22 0.14 339.14 0.09 339.09 0.04 339.04

25 mm

d = 30 m d = 36 m

25 mm

Storm Event Groundwater Mounding Height Above Seasonal High Water Table at Distance (d) from Center of Infiltration Gallery

d = 0 m d = 6 m d = 12 m d = 15 m d = 18 m d = 21 m d =24 m d = 27 m



 

 
 

APPENDIX C: 
REGIONAL GROUNDWATER FLOW 

MAPPING



Source: Matrix Solutions Inc. 2017. City of Guelph and Township of Guelph/Eramosa Tier Three Water Budget and Local Area Risk Assessment.

Site
Interpreted Flow Direction



Source: Totten Sims Hubicki Associates, Ecological Services Group, Ray Blackport, Mark L. Dorfman Planner Inc., Shroeter & Associates, and Donald G. Weatherbe Associates. 1998. Torrance 
Creek Subwatershed Study ‐ Management Study. Prepared for City of Guelph and Grand River Conservation Authority, September 1998, September 1998, Revised November 1998.

Site

Interpreted Flow 
Direction



 

 
 

APPENDIX D: 
REGIONAL GROUNDWATER 

RECHARGE MAPPING



Site Boundary (Approximate)



Site Boundary (Approximate)



 

 
 

APPENDIX E: 
BOREHOLE LOGS

























Ground Surface
TOPSOIL
Loose, very dark brown (7.5 YR 2/3), silty sand, fine to medium grained sand, fine gravel, dry to moist
SILTY SAND
Compact, yellowish brown (10 YR 5/4), fine to coarse grained sand, trace fine gravel, trace to some clay in dry clumps, dry to moist

Becoming moist at 1.1 m BGS

Clay and gravel content increases at 1.5 m BGS
Colour change to brown (10 YR 5/3) at 1.6 m BGS
Becomes moist to wet at 1.9 m BGS
Limestone cobble at 2.1 m BGS
SILTY SAND TILL
Compact, pale brown (10 YR 6/3), fine to coarse grained sand, limestone fragments, trace to some clay in clumps, fine gravel and cobbles (angular), dry to moist

Becoming dense at 3.0 m BGS

Metamorphic rock fragments at 3.6 m BGS
Very dense, increased clay content starting at 3.8 m BGS

Cobble/boulders from 5.5 to 6.7 m BGS

At 6.8 m BGS, becomes very dense, grey, fine silty sand, trace medium and coarse grained sand, trace gravel, dry

Some rounded fine gravel at 7.6 m BGS

Becoming less compact, trace limestone fragments, moist at 10.7 m BGS

Cobble at 11.2 m BGS

Becoming moist at 14.0 m BGS

End of Borehole

0.00
343.69
0.23

341.63
2.29

328.70
15.22

344.72

343.92

1
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3
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9
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6"
 25%

18"
 75%

21"
 88%
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24"
 100%

24"
 100%

24"
 100%
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 88%
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 92%

n/a

5"
 83%

22"
 122%

6"
 100%

19"
 106%

0"
0%

2-5-6-4
(11)

5-8-8-11
(16)

4-6-7-10
(13)

5-8-10-12
(18)

9-20-15-40
(35)

29-37-50
(87)

29-31-49-50
(80)

13-50
(50)

40-50
(50)

50
(0)

50
(0)

28-40-50
(90)

50
(0)

47-35-50
(85)

50
(0)

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Above Ground
Casing
0.77 m stick-up
.
Natural Cave
0 to 0.91 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
0.91 to 10.7 m
.

Water Level
9.03 m BGS
11-Sep-18
.

Holeplug
10.7 to 11.9 m
.

No. 2 Silica Sand
11.9 to 15.2 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
12.2 to 15.2 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW1-18

Depth

Sheet 1 of 1Drawn By/Checked By:  AH / SR / GW

SUBSURFACE PROFILE

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

C. Davis

Aardvark Drilling, Inc

Hollow Stem Auger

30-Jul-2018

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

343.92 m AMSL

344.72 m AMSL

564468

4818537
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SAMPLE DETAILS WELL DETAILS



Ground Surface
SANDY SILT
Loose, 10 YR 4/3 brown, with organics (roots) and some subangular coarse gravel, dry

Compact, organics no longer visible, increased subangular fine and coarse gravel, change in colour to 10 YR 6/3 pale brown at 0.76 m BGS, crumbles easily

becoming more silt with some sand, some subangular fine and coarse gravel, moist to dry

SANDY SILT TILL
Compact, 10 YR 5/3 brown, fine sand with some clay and angular fine and coarse gravel, trace coarse sand, moist

Very dense, trace 10 YR 6/1 gray coarse gravel/cobble

10 YR 6/1 gray cobble at 5.0 m BGS

becoming slightly more moist than above

change in colour to 10 YR 6/2 light brownish gray

SAND
Very dense, medium to coarse sand, some subangular fine gravel, trace coarse gravel, wet

SANDY SILT TILL
Very dense, 10 YR 6/2 light brownish gray, some medium sand and fine to coarse gravel, trace clay, moist
crushed cobble at 13.8 m BGS
increased clay content at 13.9 m BGS

crushed cobble at 15.3 m BGS
End of Borehole

0.00

340.68
2.29

331.69
11.28

329.25
13.72

327.43
15.54

343.77

342.97
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4-7-9-18
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Above Ground
Casing
0.8 m stick-up
.
Holeplug/Natural
Cave
0 to 0.9 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
0.9 to 9.1 m
.

Water Level
6.90 m BGS
8-Nov-18
.

Holeplug
9.1 to 10.4 m
.

No. 2 Silica Sand
10.4 to 13.9 m
.
No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
10.9 to 13.9 m
.

Holeplug
14.0 to 15.2 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW2-18

Depth
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SUBSURFACE PROFILE

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

A. Healey

Aardvark Drilling, Inc

Hollow Stem Auger

09-Jul-2018  / 10-Jul-2018

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

342.97 m AMSL

343.77 m AMSL

564471

4818517
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SAMPLE DETAILS WELL DETAILS



Ground Surface
TOPSOIL
Loose, dark brown silty organic topsoil, wet
SAND AND SILT
Very loose, dark brown sand and silt, some gravel, trace clay, with some organics and rootlets, wet
becoming compact, no organics or rootlets

SAND
Dense, brown sand, trace gravel, moist

becoming trace silt and clay, wet

SAND AND SILT
Compact, brown, sand and silt, some gravel, trace clay, moist

SANDY SILT TILL
Very dense, 10 YR 6/1 gray, fine sand with trace coarse sand and fine gravel, trace clay, moist

wet at 9.4 m BGS

trace coarse gravel at 10.8 m BGS

End of Borehole

0.00
339.53
0.30

338.10
1.73

336.78
3.05

335.26
4.57

327.03
12.80

340.91

339.83

1

2

3

4

5"
 99%

12"
 149%

6"
 119%

12"
 109%

50/5.0"
(50/5.0")

43-50/2.0"
(50/2.0")

50/5.0"
(50/5.0")

49-50/5.0"
(50/5.0")

SS

SS

SS

SS

Above Ground
Casing
1.08 m stick-up
.

Holeplug/Natural
Cave
0 to 0.9 m
.

210 mm Diameter
Borehole
.

Water Level
5.41 m BGS
8-Nov-18
.
Bentonite Grout
0.9 to 7.9 m
.

Holeplug
7.9 to 8.8 m
.

No. 2 Silica Sand
8.8 to 12.2 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
9.1 to 12.2 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW3-18

Depth

Sheet 1 of 1Drawn By/Checked By:  AH / SR / GW

SUBSURFACE PROFILE

Well was straight drilled to 7.6 m due to proximity of
well in comparison to recently drilled borehole (BH7,
drilled April 19, 2018 by CMT Drilling Inc.).
Stratigraphy from 0-7.6 m is inferred from this
borehole log.

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

A. Healey

Aardvark Drilling, Inc

Hollow Stem Auger

12-Jul-2018  / 13-Jul-2018

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

339.83 m AMSL

340.91 m AMSL

564469

4818474
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SAMPLE DETAILS WELL DETAILS



Ground Surface
SILT (TOPSOIL)
Loose, 10 YR 5/3 brown to 10 YR 5/4 yellowish brown, trace to some fine sand, some organics and fine and coarse gravel (subangular) in top 2 cm, moist

compact, increased sand and fine gravel content starting at 1.0 m BGS
crushed coarse gravel/cobble at 1.3 m BGS

SANDY SILT
Loose, 10 YR 5/4 yellowish brown, fine sand with some medium to coarse sand and fine to coarse subangular gravel, trace clay, moist

compact, crushed coarse gravel/cobble at 2.5 m BGS

SANDY SILT TILL
Compact, 10 YR 5/3 brown, fine sand and some medium to coarse sand, some fine to coarse gravel, trace clay, moist
minor reddish brown mottling at 3.4 m BGS

dense, increased sand and gravel content from 3.8 to 4.4 m BGS

crushed coarse gravel/cobble at 4.6 and 4.8 m BGS

crushed coarse gravel/cobble at 5.3 and 6.2 m BGS

change in colour to 10 YR 5/1 gray at 6.1 m BGS, wet

coarse gravel at 12.3 m BGS
becoming slightly softer at 12.5 m BGS

End of Borehole

0.00

338.95
1.52

337.42
3.05

326.14
14.33

341.32

340.47

1

2

3

4

5

6

7

8

9

10

11

12

13

14

20"
 83%

14"
 58%

16"
 67%

20"
 83%

24"
 100%

25"
 104%

12"
 100%

4"
 133%

9"
 179%

18"
 163%

17"
 171%

13"
 131%

14"
 156%

12"
 133%

3-3-2-2
(5)

3-8-18-23
(26)

3-4-5-7
(9)

11-10-9-7
(19)

4-4-12-15
(16)

11-21-20-20
(41)

46-50
(50)

50/3.0"
(50/3.0")

50/5.0"
(50/5.0")

44-50/5.0"
(50/5.0")

49-50/4.0"
(50/4.0")

49-50/4.0"
(50/4.0")

39-50/3.0"
(50/3.0")

48-50/3.0"
(50/3.0")

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Above Ground
Casing
0.81 m stick-up
.

Holeplug/Natural
Cave
0 to 0.9 m
.

210 mm Diameter
Borehole
.

Water Level
6.15 m BGS
11-Sept-18
.

Bentonite Grout
0.9 to 9.4 m
.

Holeplug
9.4 to 10.4 m
.

No. 2 Silica Sand
10.4 to 13.7 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
10.7 to 13.7 m
.

Above Ground
Casing
0.85 m stick-up
.

Holeplug/Natural
Cave
0 to 0.9 m
.

Bentonite Grout
0.9 to 3.5 m
.

210 mm Diameter
Borehole
.
Water Level
4.63 m BGS
11-Sept-18
.
Holeplug
3.5 to 4.4 m
.

No. 2 Silica Sand
4.4 to 7.9 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
4.9 to 7.9 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW4-18 (S/D)

Depth

Sheet 1 of 1Drawn By/Checked By:  AH / SR / GW

SUBSURFACE PROFILE

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

A. Healey

Aardvark Drilling, Inc

Hollow Stem Auger

11-Jul-2018  / 12-Jul-2018
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SAMPLE DETAILS WELL DETAILS

Name: MW4-18S
GS Elev: 340.47 m AMSL
TOC Elev: 341.32 m AMSL
Easting: 564506
Northing: 4818478
Stick-up: 0.85 m

Name: MW4-18D
GS Elev: 340.47 m AMSL
TOC Elev: 341.28 m AMSL
Easting: 564506
Northing: 4818478
Stick-up: 0.81 m



Ground Surface
SILT
Loose, 10 YR 4/2 dark grayish brown with organics, trace clay and fine to coarse sand, moist
SILT
Compact, 10 YR 4/3 brown, trace clay and fine to coarse sand, moist

increased coarse sand content, trace subangular fine gravel
crushed 10 YR 6/1 gray coarse gravel, cobbles

further increase of coarse sand and fine gravel content, increased moisture content
some coarse gravel starting at 2.0 m BGS

SANDY SILT TILL
Compact, 10 YR 6/3 pale brown, fine sand, some medium to coarse sand and fine to coarse subangular gravel, moist
10 YR 6/1 gray coarse gravel/cobble at 2.8 m BGS
becoming less compact from 3.0 to 3.6 m BGS

very dense, some coarse gravel starting at 3.7 m BGS

minor reddish brown mottling from 4.3 to 7.6 m BGS

coarse gravel/cobble at 4.9 m BGS

change in colour to 10 YR 6/2 light brownish gray at 6.1 m BGS
coarse gravel/cobble at 6.2 m BGS

coarse gravel/cobble at 8.1 m BGS

medium to coarse sand content increasing starting at 10.8 m BGS

becomes less dense and moisture content increases at 13.8 m BGS, reduced sand content

End of Borehole

0.00
340.78
0.36

338.60
2.54

325.29
15.85

342.02

341.14

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

19"
 79%

18"
 75%

15"
 63%

14"
 58%

14"
 58%

30"
 125%

23"
 208%

7"
 70%

6"
 119%

18"
 113%

12"
 120%

16"
 178%

5"
 99%

27"
 169%

23"
 96%

3-3-3-4
(6)

3-4-12-9
(16)

2-7-13-12
(20)

4-8-9-11
(17)

3-4-6-12
(10)

15-31-36-32
(67)

21-50/5.0"
(50/5.0")

50
(0)

50/5.0"
(50/5.0")

16-27-50/4.0"
(50/4.0")

48-50/4.0"
(50/4.0")

45-50/3.0"
(50/3.0")

50/5.0"
(50/5.0")

13-27-50/4.0"
(50/4.0")

30-40-47-47
(87)

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Above Ground
Casing
0.88 m stick-up
.
Holeplug/Natural
Cave
0 to 0.9 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
0.9 to 11.9 m
.
Water Level
7.11 m BGS
11-Sept-18
.

Holeplug
11.9 to 13.1 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
13.6 to 15.1 m
.
No. 2 Silica Sand
13.1 to 15.1 m
.

Above Ground
Casing
0.76 m stick-up
.
Holeplug/Natural
Cave
0 to 0.9 m
.

Bentonite Grout
0.9 to 3.4 m
.

210 mm Diameter
Borehole
.
Water Level
4.20 m BGS
11-Sept-18
.
Holeplug
3.4 to 4.6 m
.

No. 2 Silica Sand
4.6 to 8.1 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
5.1 to 8.1 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW5-18 (S/D)

Depth

Sheet 1 of 1Drawn By/Checked By:  AH / SR / GW

SUBSURFACE PROFILE

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

A. Healey

Aardvark Drilling, Inc

Hollow Stem Auger

10-Jul-2018  / 11-Jul-2018
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SAMPLE DETAILS WELL DETAILS

Name: MW5-18S
GS Elev: 341.26 m AMSL
TOC Elev: 342.02 m AMSL
Easting: 564540
Northing: 4818521
Stick-up: 0.76 m

Name: MW5-18D
GS Elev: 341.14 m AMSL
TOC Elev: 342.02 m AMSL
Easting: 564540
Northing: 4818521
Stick-up: 0.88 m



Ground Surface
SANDY SILT
Loose, 10 YR 4/3 brown, fine sand, some organics, trace fine gravel, moist to dry
becoming trace organics starting at 0.3 m BGS
becoming moist at 0.43 m BGS
some coarse sand and fine gravel starting at 0.89 m BGS

minor reddish brown mottling from 1.8 to 2.0 m BGS

SANDY SILT TILL
Very dense, 10 YR 6/3 pale brown, fine sand, some medium to coarse sand and fine to coarse gravel, trace clay, moist, crushed coarse gravel/cobbles throughout

change in colour to 7.5 YR 5/1 gray

wet at 12.2 m BGS

increase in clay content and decrease in sand content

End of Borehole

0.00

338.35
3.05

325.55
15.85

342.55

341.40

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

18"
 75%

20"
 83%

13"
 54%

21"
 88%

27"
 113%

25"
 104%

12"
 109%

12"
 100%

6"
 152%

8"
 133%

6"
 100%

6"
 119%

11"
 122%

14"
 117%

8"
 159%

3-4-5-12
(9)

10-9-8-7
(17)

5-5-4-7
(9)

3-5-13-20
(18)

8-21-26-37
(47)

44-39-43-37
(82)

44-50/5.0"
(50/5.0")

44-50
(50)

50/4.0"
(50/4.0")

50
(0)

50
(0)

50/5.0"
(50/5.0")

40-50/3.0"
(50/3.0")

45-50
(50)

50/5.0"
(50/5.0")

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Above Ground
Casing
1.15 m stick-up
.

Holeplug/Natural
Cave
0 to 2.4 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
2.4 to 12.5 m
.
Water Level
7.45 m BGS
11-Sept-18
.

Holeplug
12.5 to 13.1 m
.
No. 2 Silica Sand
13.1 to 15.0 m
.
No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
13.5 to 15.0 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW6-18

Depth
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SUBSURFACE PROFILE

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

A. Healey

Aardvark Drilling, Inc

Hollow Stem Auger

13-Jul-2018  / 16-Jul-2018

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

341.40 m AMSL

342.55 m AMSL

564586

4818487
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SAMPLE DETAILS WELL DETAILS



Ground Surface
TOPSOIL
Loose, dark brown, silty organic topsoil
SAND AND SILT
loose, dark brown, sand and silt, some gravel, trace clay, with some organics and rootlets, wet
becoming compact, no organics or rootlets

SANDY SILT TILL
Compact, 7.5 YR 5/2 brown, fine sand, trace medium to coarse sand, some fine subangular gravel, trace crushed gravel/cobble throughout, moist

change in colour to 10 YR 5/1 gray at 9.1 m BGS

becoming wet at 9.6 m BGS

End of Borehole

0.00
338.55
0.30

336.38
2.47

324.52
14.33

339.64

338.85

1

2

3

4

5

13"
 162%

26"
 108%

26"
 108%

24"
 100%

25"
 104%

44-50/2.0"
(50/2.0")

37-31-32-38
(63)

13-20-22-30
(42)

24-28-34-47
(62)

14-13-24-27
(37)

SS

SS

SS

SS

SS

Above Ground
Casing
0.79 m AGS
.

Holeplug/Natural
Cave
0 to 0.9 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
0.9 to 11.0 m
.

Water Level
5.92 m BGS
11-Sep-18
.

Holeplug
11.0 to 11.9 m
.
No. 2 Silica Sand
11.9 to 13.9 m
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
12.4 to 13.9 m
.

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available/applicable

 Monitoring Well: MW7-18

Depth

Sheet 1 of 1Drawn By/Checked By:  AH / SR / GW

SUBSURFACE PROFILE

Well was straight drilled to 7.6 m due to proximity of
well in comparison to recently drilled borehole
(BH10, drilled April 19, 2018 by CMT Drilling Inc.).
Stratigraphy from 0-7.6 m is inferred from this
borehole log.

Project:

Client:

Location:

Number:

1242, 1250 and 1260 Gordon Street and 9 Valley Road

Tricar Developments Inc.

Guelph, Ontario

161413684

Field Investigator:

Contractor:

Drilling method:

Date started/completed:

A. Healey

Aardvark Drilling, Inc

Hollow Stem Auger

16-Jul-2018

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

338.85 m AMSL

339.64 m AMSL

564518

4818416

(m)

0

2

4

6

8

10

12

14

Graphic Log

(ft)

0

5

10

15

20

25

30

35

40

45

Lithologic Description

S
T

A
N

T
E

C
 B

O
R

E
H

O
L

E
 A

N
D

 W
E

LL
 -

 M
A

S
T

E
R

 1
7X

11
  2

0
18

07
2

3_
A

H
.G

P
J 

 D
A

T
A

 T
E

M
P

LA
T

E
_E

N
V

S
_C

A
_1

40
72

5.
G

D
T

  3
/3

0
/2

0 
 S

R
IX

O
N

 Elevation
(m AMSL)

Depth
(m BGS) S

am
pl

e
N

um
be

r

R
ec

ov
er

y

N
 V

al
ue

S
am

pl
e

T
yp

e

SAMPLE DETAILS WELL DETAILS
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LABORATORY CERTIFICATES OF 
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APPENDIX G: 
HYDRAULIC CONDUCTIVITY 

ANALYTICAL SOLUTIONS
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MW2-18

Data Set:  \...\161413684_MW2-18_20180803_DS_JK.aqt
Date:  11/21/18 Time:  15:25:14

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Guelph, Ontario
Test Well:  MW2-18
Test Date:  2018/07/27

AQUIFER DATA

Saturated Thickness:  2.44 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW2-18)

Initial Displacement:  0.4056 m Static Water Column Height:  7.29 m
Total Well Penetration Depth:  2.44 m Screen Length:  2.44 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 4.7E-7 m/sec y0 = 0.1699 m
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MW3-18

Data Set:  \...\161413684_MW3-18_DS_JK.aqt
Date:  11/21/18 Time:  16:06:39

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Kitchener, ON
Test Well:  MW3-18
Test Date:  2018/07/27

AQUIFER DATA

Saturated Thickness:  6.91 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW3-18)

Initial Displacement:  3.902 m Static Water Column Height:  6.375 m
Total Well Penetration Depth:  6.325 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.6E-9 m/sec y0 = 3.231 m
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MW4-18S

Data Set:  \...\161413684_MW4-18S_DS_JK.aqt
Date:  11/22/18 Time:  10:00:42

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Kitchener, ON
Test Well:  MW4-18S
Test Date:  2018/07/27

AQUIFER DATA

Saturated Thickness:  10.41 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW4-18S)

Initial Displacement:  1.398 m Static Water Column Height:  4.105 m
Total Well Penetration Depth:  4.155 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.8E-7 m/sec y0 = 0.9741 m
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MW4-18D

Data Set:  \...\161413684_MW4-18D_confined_DS_JK.aqt
Date:  11/22/18 Time:  09:54:50

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Kitchener, ON
Test Well:  MW4-18D
Test Date:  2018/07/27

AQUIFER DATA

Saturated Thickness:  3.63 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW4-18D)

Initial Displacement:  3.99 m Static Water Column Height:  8.185 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 3.4E-9 m/sec y0 = 3.387 m
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MW5-18S

Data Set:  \...\161413684_MW5-18S_DS_JK.aqt
Date:  11/21/18 Time:  16:35:11

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Guelph, ON
Test Well:  MW5-18S
Test Date:  2018/07/27

AQUIFER DATA

Saturated Thickness:  12.16 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW5-18S)

Initial Displacement:  1.613 m Static Water Column Height:  4.35 m
Total Well Penetration Depth:  4.35 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.2E-8 m/sec y0 = 1.92 m



0. 560. 1.12E+3 1.68E+3 2.24E+3 2.8E+3
0.01

0.1

1.

10.

Time (min)

D
is

pl
ac

em
en

t (
m

)

MW5-18D

Data Set:  \...\161413684_MW5-18D_DS_JK.aqt
Date:  11/21/18 Time:  16:34:37

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Kitchener, ON
Test Well:  MW5-18D
Test Date:  2018/07/27

AQUIFER DATA

Saturated Thickness:  9.015 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW5-18D)

Initial Displacement:  3.711 m Static Water Column Height:  8.455 m
Total Well Penetration Depth:  8.459 m Screen Length:  1.524 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.0E-8 m/sec y0 = 3.333 m
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Data Set:  \...\161413684_MW6-18_20180807_DS_JK.aqt
Date:  11/21/18 Time:  16:37:22

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Guelph, Ontario
Test Well:  MW6-18
Test Date:  2018/07/26

AQUIFER DATA

Saturated Thickness:  8.545 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW6-18)

Initial Displacement:  4.08 m Static Water Column Height:  7.94 m
Total Well Penetration Depth:  7.964 m Screen Length:  1.524 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.4E-7 m/sec y0 = 3.297 m
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Data Set:  \...\161413684_MW7-18_20180803_DS_JK.aqt
Date:  11/21/18 Time:  16:42:06

PROJECT INFORMATION

Company:  Stantec
Project:  161413684
Location:  Guelph, Ontario
Test Well:  MW7-18
Test Date:  2018/07/26

AQUIFER DATA

Saturated Thickness:  8.64 m Anisotropy Ratio (Kz/Kr):  0.3

WELL DATA (MW7-18)

Initial Displacement:  3.961 m Static Water Column Height:  8.195 m
Total Well Penetration Depth:  8.219 m Screen Length:  1.524 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.8E-8 m/sec y0 = 2.545 m



 

 
 

APPENDIX H: 
DEWATERING CALCULATIONS 



Table H1 - Groundwater Dewatering Calculations
Conceptual Drawdown

Where:
Q = pumping rate (m3/s)
K = hydraulic conductivity (m/s)
H = hydraulic head of the original water table (m)
hw =  hydraulic head at maximum dewatering (m)
Ro =  

rw = 

The term rw is calculated as follows:

Where: area = area of excavation (m2)
Calculations:

K = 3.7E-08 m/s Q= 0.00043649 m3/s Safety Factor Adjusted Volume
H = 20.3 m 37,713             L/day Saftey Factor = 3.0 113,138 L/day
hw = 14.7 m
Ro = 63.6 m Dewatering radius of influence beyond edge of dewatering area = 3.2 m
rw = 60.4 m

Base of Aquifer 320 m AMSL approximate elevation at which bedrock is encountered beneath the Site
Static Water Level 340.3 m AMSL highest groundwater elevation measured in onsite monitoring wells

Elevation requiring dewatering 334.7 m AMSL 5.6 meters of groundwater height to be lowered 
(base elevation of Parking Level 2)

Dupuit Forcheimer Equation for Radial Flow to a Well or Point 
Source Excavation in an Unconfined Aquifer:

radius of influence from centre of the excavation 
caused by pumping (m)

The equivalent radius of influence (Ro) is approximated using the Sichart and 
Kryieleis method:

equivalent radius of dewatering area / theoretical 
radius of pumping well (m)

Equations obtained from Powers, J.P., A.B. Corwin, P.C. Schmall, and W.E. Kaeck, 2007.  Construction Dewatering and Groundwater Control, New Methods and 
Applications.  John Wiley & Sons, Inc., 3rd Edition. 

𝑄 =
𝜋𝐾 𝐻ଶ − ℎ௪

ଶ

𝑙𝑛
𝑅௢
𝑟௪

hw

H

RoRw

Aquifer

Aquitard

W
el

l/
Po

in
t S

ou
rc

e

Q

𝑅௢ = 𝑟௪ + 3000 𝐻 − ℎ௪ 𝐾

𝑟௪ =
𝑎𝑟𝑒𝑎

𝜋

W:\active\161413684\05_report_deliv\ver.2\appendices\Appendix_H_Dewatering_Calculations\Dewatering Calculations_1250.Gordon_161413684_final.xlsx



 

 
 

APPENDIX I: 
SOURCE PROTECTION PLAN - THREAT 

POLICY APPLICABILITY MAPPING



Source: Lake Erie Region Source Protection Committee. 2015b. Grand River Source Protection Area, Approved Source Protection Plan – Volume II. November 26, 2015.

Site



 

 
 

APPENDIX J: 
CORRESPONDENCE WITH CITY OF 

GUELPH 
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City Hall 
1 Carden St 
Guelph, ON 

Canada 
N1H 3A1 

 
T 519-822-1260 

TTY 519-826-9771 
 

guelph.ca 

17 October 2018 
 
Sent via email 
 
Melissa Straus, MSc. 
Terrestrial Ecologist 
Stantec 
1-70 Southgate Drive 
Guelph ON 
N1G 4P5 
 
 
Dear Melissa, 
 
RE: 1242, 1250 and 1260 Gordon Street and 9 Valley Road EIS TOR 
 
City of Guelph Environmental Planning and Park Planning staff reviewed the 
proposed Environmental Impact Study (EIS) Terms of Reference (TOR) 
prepared by Stantec, dated July 19, 2018. Park Planning staff provided 
comments to Environmental Planning Staff on September 7, 2018. The Grand 
River Conservation Authority (GRCA) also provided comments on the EIS TOR 
on October 17, 2018 via email. All comments received to date are integrated 
below and appended to this letter. 
 
On September 12, 2018 the EIS TOR was brought forward to the 
Environmental Advisory Committee (EAC) and the TOR was accepted with 
conditions.  
 
Subwatershed Context: 
1. The EIS TOR should indicate that the lands fall partially within the Hanlon 

Creek Subwatershed and partially within the Torrance Creek 
Subwatershed. As part of the background review, the Torrance Creek 
Subwatershed Study and Hanlon Creek Subwatershed Study should be 
referred to. These subwatershed studies include targets and 
recommendations that should also be considered in the EIS. 

2. The hydrology of the adjacent Provincially Significant Wetland (PSW) 
should be characterized and an associated water balance for the natural 
feature should be prepared as part of a Hydrogeological Report to support 
the EIS, in addition to the water budget that forms part of the Stormwater 
Management Report. This should include consideration for any 
groundwater impacts from underground parking, where proposed. 
Incorporation of Low Impact Development (LID) as part of the stormwater 
management (SWM) approach is also encouraged to assist with achieving 
a water balance for the site, and maintaining infiltration and recharge 
functions. 

 
Hydrological/Hydrogeological Study to support EIS 
3. It is not clear where or what type of instrumentation will be used to 

characterize existing conditions and assess the wetland water balance. In 
terms of data collection, staff would like to see continuous data loggers 
installed in piezometers. Also, ensure wetland catchments are delineated 
and depicted to set the context and that the analysis is provided on a 
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monthly as well as annual basis. Please interpret the data in terms of the 
pre-to-post wetland water balance. 

4. The Hydrogeological Study should identify groundwater levels to inform 
the required separation distance for the development from the 
groundwater table. 

5. Consideration should also be given to the protection of groundwater 
functions, including recharge. Also review and consider any other 
recommendations or requirements from the Torrance Creek Subwatershed 
Study within the EIS. 

6. Results from the Hydrological Study should be integrated into the EIS to 
assess the potential for hydrologic impacts to the adjacent wetland. 

 
Preliminary Screening Assessment for Significant Wildlife Habitat: 
7. April 2017 guidance from the Ministry of Natural Resources and Forestry 

(MNRF) Guelph District on survey protocols for identifying suitable 
maternity roost trees indicate that surveys should be completed during 
leaf-on condition for Tri-colored Bat (Perimyotis subflavus) which roost in 
dead/dying leaves along a dead branch, and during leaf-off condition for 
Little Brown Myotis/Northern Myotis (Myotis lucifugus/M. septentrionalis) 
which roost in tree hollows and cracks. Field surveys are proposed in May 
to assess Bat Roost Habitat, and should also be proposed during leaf-off 
condition. Note that surveys in May should be completed in late May to 
ensure that leaves have in fact developed. 

8. Note that where surveys for SWH are not proposed, staff expect a 
conservative approach to be taken in the EIS which acknowledges 
candidate SWH and identifies constraints based on the precautionary 
principle. 

9. The EIS TOR indicates that candidate SWH is present for Reptile 
Hibernaculum. Clarification is needed as to what field surveys for wildlife 
habitat assessment entail. It is unclear whether or not snake exit surveys 
and/or snake surveys are proposed. 

10. Candidate SWH is also identified for Woodland Raptor Nesting Habitat. 
Clarification is needed as to whether or woodland raptor nesting surveys 
are proposed as part of surveys for wildlife habitat. 

11. Note that deer movement occurs along the edge of the PSW (as observed 
through other EISs) as well as across Gordon Street (as indicated in the 
Natural Heritage Strategy). Table 1 should be updated to reflect this 
information. 

 
EIS Field Surveys: 
12. Location of field surveys, such as breeding bird point count locations and 

amphibian monitoring stations should be provided on a study area map. 
13. MNRF has identified the Torrance Creek PSW as a deer winter 

congregation area. The habitat should be characterized and impacts 
assessed through the EIS. In addition, staff request that movement of 
deer be studied on the subject lands using wildlife cameras to assess 
movement in the east-west and north-south direction. 

14. Clarification on the timing (e.g. spring emergence, first/second breeding 
bird window), conditions and search effort proposed for wildlife surveys, 
species of special concern and rare species searches is necessary. 

15. Vegetation community mapping should also indicate woodland staking 
with City staff as a requirement. 
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16. Spring botanical inventories should ideally be completed in early May. 
Waiting until June will miss early spring ephemerals, which will have 
senesced by June. 

17. Vegetation community descriptions should include description of soils, per 
the Ecological Land Classification (ELC) protocol. 

18. Table 1 indicates that incidental observations of terrestrial crayfish will be 
recorded. Clarify where searches for terrestrial crayfish will be performed 
(i.e. target habitats). 

19. Regarding Species of Conservation Concern/Locally Rare Species, it should 
be noted that City records show that American Bullfrog (Lithobates 
catesbeianus) and Meadow Horsetail (Equisetum pretense) have been 
recently documented in the Torrance Creek Subwatershed. 

20. Section 4.2.1.2 Vascular Plants should be revised to indicate that a three-
season botanical inventory will be completed. 

21. Note that formal wetland boundary and woodland boundary delineation 
with agencies is required. 

22. With respect to area sensitive breeding bird habitat, based on results from 
multiple EISs completed in this area of the City, it has been confirmed 
that the Torrance Creek PSW is SWH for area-sensitive breeding bird 
habitat. The proposed studies should assess the use of habitat edges and 
areas in relation to the site in order to assess potential impacts. 

 
Tree Inventory and Preservation Plan: 
23. The subject lands are regulated under the City’s Private Tree By-law and 

any tree removals will require authorization from the City. The EIS should 
inform the development application and should look for opportunities to 
retain trees and integrate them into the development proposal, where 
feasible. A Tree Inventory and Preservation Plan (TIPP), undertaken by a 
qualified arborist, is required and should be integrated into the EIS. The 
TIPP should include the following: 

 Tree inventory information for all trees 10cm Diameter at Breast 
Height (DBH) or greater proposed to be removed/retained 
including: Tree # corresponding to plan/drawing, species name, 
DBH, crown diameter, condition (vigour), remarks, recommended 
action and rationale. 

 Identify shared, public and private trees with crowns that are 
within 6m of property lines. 

 Identify opportunities for protection, enhancement and restoration 
of trees within the Urban Forest. 

 Tree Protection Fencing locations and/or other tree 
protection/mitigation measures. 

24. The TIPP should also note that where preservation is not possible, as 
agreed to by the City, compensation is required. Note that the City seeks 
compensation at a 3:1 replacement ratio. Where replacement plantings 
are not achievable cash-in-lieu may be accepted at a rate of $500 for each 
damaged or destroyed tree. 

 
EIS Data Analysis 
25. The EIS TOR should indicate that where candidate or confirmed SWH 

exists, staff would like to see it mapped in the EIS. 
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26. The City of Guelph Local Species List should be consulted when doing the 
impact analysis and the species lists should include a column to indicate 
any locally significant species. 

27. Deer movement patterns that occur on the subject lands should be 
mapped in the EIS, and all data collected from wildlife cameras and field 
studies should be provided. 

 
Impact Analysis: 
28. A buffer analysis should be included within the impacts 

assessment/avoidance discussion. While the City’s OP does include policies 
for minimum buffers, the establishment of larger buffers warrants 
consideration in the EIS and is also reflected in the City’s OP policies. 

29. The proposed development concept needs to consider the trail connection 
across the site. The EIS should explore alternatives for a trail alignment 
and assess impacts associated with each alignment. Staff should be 
consulted for further direction on this item.  

30. The setbacks and buffers assigned to the development should factor in the 
community trail that will be built, even though the trail will ultimately be 
completed by the City. 

31. Opportunities for protection, enhancement and restoration of trees within 
the Urban Forest should also be identified. 

32. The impact analysis should mention potential impacts and/or mitigation 
measures to address salt application. 

33. It is acknowledged that the EIS will include a more defined concept of the 
proposed development plan in order to assess potential impacts resulting 
from grading, roads, SWM, etc. 

 
Recommended Mitigation Measures: 
34. The EIS should also recommend mitigation measures including 

environmental education and outreach opportunities, demarcation and any 
recommendations for monitoring plans. 

35. The monitoring plan should include post-construction monitoring of SWM 
design, LID measures and mitigation. 

36. An Environmental Implementation Report (EIR) will be required for this 
development. Environmental Planning staff have found it helpful to 
document considerations for the EIR in the EIS. 

 
Park Planning Comments (see attached Memo): 
37. Provide a revised development concept plan indicating all the proposed 

elements including public park, east-west and north-south public trail, 
Active Transportation Network (ATN) and open space in consultation with 
City staff. 

38. Park planning staff would like to walk the site along with the 
environmental consultant and environmental planning staff to identify and 
approve a preliminary trail alignment. The approved trail alignment will be 
flagged on site. Identify the final trail alignment west of Torrance Creek 
PSW, through EIS and flag the trail route on site for City’s review. 

39. Trail design including surfacing, clear width and height, grading and 
drainage, trail signage, etc. should be provided in consultation with Park 
Planning staff. The design and development of the trail system should be 
completed in accordance with the city’s Facility Accessibility Design 
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Manual, the city’s current trail design and development practice and 
standards, and ATN standards. 

40. Assess the environmental impact of the proposed trail development in the 
EIS. 

41. Recommend measures to mitigate the environmental impact due to the 
proposed trail development in the EIS. 

42. Recommend management of the woodland along the trail route including 
removal of invasive species and hazard trees in the EIS. 

43. Recommend preparation of an EIR, Trail and Landscape Drawings through 
EIS to detail design an appropriate trail system and associated mitigation 
measures in accordance with the city’s design and development 
standards. 

44. Provide preliminary grading and drainage plans to demonstrate that the 
design of the park block, trail connection and open space meets city 
standards. 

45. The owner will be responsible for implementation of city approved 
landscape plans in accordance with the EIR including, but not limited to 
restoration, compensation and enhancement planting within the open 
space. 

46. Describe the recommended approach to demarcate existing and proposed 
public park and open spaces, if any, within and adjacent to the subject 
property. 

47. Recommend provision of public education through educational/interpretive 
signage at the entry points to the trail and open space system. Public 
education should address the environmental sensitivity of natural heritage 
features and procedures residents can follow to protect and/or enhance 
these areas. 

48. City will review and approve the design and locations of interpretive and 
educational signage, to be included on landscape plans. 

 
Environmental Advisory Committee: 
On September 12, 2018 the EIS TOR was brought forward to EAC and 
resulted in the following draft motion. Note that motions remain draft until 
such time that EAC formally adopts the minutes. 
 
Staff recommends that the Environmental Advisory Committee accept 
the Terms of Reference for an Environmental Impact Study prepared 
by Stantec (July 19, 2018) with the following condition:  
THAT a revised EIS TOR is provided which addresses staff comments and at a 
minimum includes:  
 A study area map showing survey locations;  
 A Tree Inventory and Preservation Plan;  
 Clarification on surveys proposed for assessing significant wildlife habitat;  
 Deer movement surveys using wildlife cameras;  
 Commitment to utilize continuous data loggers to collect data to support a 

wetland water balance and a monthly analysis;  
 Recommended mitigation measures for salt management; and  
 Considerations for a future Environmental Implementation Report. 
 A hydrogeological report that includes the following: 

 Infiltration testing using a Guelph Permeameter (or equivalent 
method) to support SWM planning; 
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 Hydrographs that include high water table data including the spring 
freshet and other storm and melt events. Groundwater data should be 
collected for a minimum of 1 year, with comparison to local 
precipitation data; 

 It is also recommended that groundwater data be collected from the 
wetland area (pending access). 

 
Do not hesitate to contact me further should you have any questions. 
 
 
Regards, 

 
Leah Lefler, MES 
Environmental Planner 
 
Planning, Urban Design and Building Services 
Infrastructure, Development and Enterprise 
City of Guelph: 1 Carden Street, Guelph 
 
T 519-822-1260 x2362 
F 519-822-4632 
E leah.lefler@guelph.ca 
 
cc  Chris DeVriendt – Manager, Development Planning 
 Melissa Aldundate – Manager, Planning Policy and Urban Design 
 Mary Angelo – Supervisor, Development Engineering 
 Jyoti Pathak – Park Planner 



 

 

DATE September 7, 2018 
  

TO Leah Lefler 

 

FROM Jyoti Pathak 

DIVISION Parks and Recreation 

DEPARTMENT Public Services 
 

SUBJECT 1242, 1250 and 1260 Gordon Street and 9 Valley Road – Proposed 

Terms of Reference for Environmental Impact Study –(File # TBD) 

 ________________________________________________________________________________________________________  

 

Parks Planning and Development has reviewed the draft Terms of Reference (TOR) prepared 

by Stantec dated July 19, 2018 for an Environmental Impact Study (EIS) to be compiled in 

support of a draft plan of subdivision and Zoning By-Law and Official Plan Amendments for 

the proposed high density residential subdivision development on the subject property. 

 

Location: The subject property is located on the east side of Gordon Street immediately 

south of Valley Road.  

 

Development Proposal: The future development proposal will include a public street, 

public park, public trail/ ATN route, natural open space, residential apartments and 

townhouses. A pre-consultation meeting between the applicant and City staff was scheduled 

on Wednesday June 13, 2018 and a concept plan has been developed by the applicant. The 

site area is 3.67 hectares inclusive of natural heritage features and a developable area.  

 

Background: 

 

Parkland Dedication: 

In accordance with the City’s Official Plan Policy 7.3.5.1 (ii) parkland dedication is required 

for the proposed residential subdivision development. Park block frontage, size and 

configuration of the park will be determined in accordance with the neighbourhood park 

design criteria outlined in City’s official Plan and Zoning By-Law. Park block would be located 

within developable area of the site and outside of the existing natural heritage system.   

 

Guelph Trail Network: 

Official Plan ‘Schedule 6 - Trail Network’ identifies a proposed north-south multi-use trail 

route from Brady Lane (south of Kortright Road East) to Arkell Road along the west side of 

Torrance Creek PSW Complex. The proposed multi-use trail would be used for walking, 

cycling, personal mobility devices etc. 

 

Multi-Use Trail System/ Active Transportation Route (AT Route) (north-south) 

from Arkell Road to Brady Lane west of the Torrance Creek provincially significant 

wetlands (PSW): 

The trail system from Arkell Road to Brady Lane aligns with the active transportation route 

and serves both recreational and transportation purposes. This route is being detailed 

designed in segments through review of the past and current development applications. The 

trail route immediately north of the subject property was identified through site plan 

approval process of the existing Valley Road extension condominium and the trail property 

immediately south of the subject property has been secured through development approval 

process on 1280 and 1284 Gordon Street. 
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Multi-Use Trail/AT Route (east-west) from Gordon Street to the proposed Trail 

west of Torrance Creek PSW: Provide a direct, accessible, multi-use active transportation 

route from the Gordon Street to the proposed Multi Use Trail system.  
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Active Transportation Route in yellow highlight 

 

Parks Planning and Development offer the following comments: 

 

1. Development concept plan: 

 Provide a revised development concept plan indicating all the proposed elements 

including public park, east-west and north-south public trail/ ATN route from Gordon 

Street to the  and open space in consultation with City staff. 
 

2. Trail route alignment: 

 Park planning staff would like to walk the site along with the environmental 

consultant and environmental planning staff to identify and approve preliminary trail 

alignment. The approved trail alignment will be flagged on site. Identify the final trail 

alignment west of Torrance Creek PSW, through EIS and flag the trail route on site 

for City’s review. 

 

3. Trail design and development standards: 

 Trail design including surfacing, clear width and height, grading and drainage, trail 

signage etc. would be finalized in consultation with Park Planning staff. The design 

and development of the trail system would be completed in accordance with City’s 

Facility Accessibility Design Manual, City’s current trail design and development 

practice and standards and Active Transpiration standards. 
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4. Environmental impacts and mitigation: 

 Assess the environmental impact of the proposed trail development through EIS. 

 

 Recommend measures to mitigate the environmental impact due to the proposed 

trail development through the EIS. 

 

 Recommend management of the woodlot along the trail route including removal of 

invasive species and hazard trees through the EIS. 

 

 Recommend preparation of an Environmental Implementation Report (EIR), Trail and 

Landscape Drawings through EIS to detail design an appropriate trail system and 

associated mitigation measures in accordance with the City’s design and development 

standards. 

 

5. Grading and drainage: 

 Provide preliminary grading and drainage plans to demonstrate that the design of the 

park block, trail connection and open space meets City’s standards.  

 

6. Open space restoration and enhancement: 

 The owner will be responsible for implementation of City approved landscape plans in 

accordance with the EIR including, but not limited to, restoration, compensation and 

enhancement planting within the open space. 

 

7. Demarcation of public open space: 

 Describe the recommended approach to demarcate existing and proposed public park 

and open spaces, if any, within and adjacent to the subject property. 

 

8. Public education: 

 Recommend provision of public education through educational/ interpretive signage at 

the entry points to the trail and open space system. Public education should address 

the environmental sensitivity of natural Heritage features and procedures residents 

can follow to protect and/or enhance these areas.  

 

 City will review and approve the design and locations of interpretive and educational 

signage, to be included on landscape plans.  

 

Summary: 

Revise the Terms of Reference for scoped EIS, to address Parks comments above, for our 

further review.   

 

Please contact me if you have any questions. 

 

Sincerely, 

 
Jyoti Pathak,  
Parks Planner 
 
Parks and Recreation 

Public Services 
Location: City Hall 
T 519-822-1260 x 2431 
E Jyoti.pathak@guelph.ca 





 

DATE October 2, 2020 File No. 16.152.369 

  
TO Lindsay Sulatycki  

  
FROM Mohsin Talpur 

DIVISION Engineering Services 

DEPARTMENT Infrastructure, Development and Enterprise Services 
 

SUBJECT 1242-1260 Gordon Street and 9 Valley Road – Draft Plan of 

Subdivision, Official Plan Amendment and Zoning By-law 
Amendment. 

 

 ________________________________________________________________________________________________________  

 

We have reviewed the following plans and reports that were submitted in support of 

the 1242-1260 Gordon Street and 9 Valley Road Draft Plan of Subdivision, Official 
Plan Amendment and Zoning By-law Amendment: 

 

a) Report, Re, Functional Servicing Report for Gordon Street, Guelph ON; 

dated April 13, 2020; prepared by Stantec; 

b) b) Report, Re, Geotechnical Investigation, Two 12-story Apartment 

Buildings 1242, 1250, 1260 Gordon Street, Guelph Ontario; dated April 

25, 2018; prepared by CMT Engineering Inc.; 

c) Report, Re, Hydrogeological Assessment, 1242, 1250, 1260 Gordon 

Street, City of Guelph ON; dated May 4, 2020; prepared by Stantec; 

d) Report, Re, Noise Impact Study, 1250 Gordon Street, Guelph ON; dated 

February 20, 2020; prepared by J.E. Coulter Associates Limited; 

e) Engineering Plans; dated April 15, 2020; prepared by Stantec; 

f) Report, Re, 1242, 1250, 1260 Gordon Street and 9 Valley Road, Traffic 

Impact Study; dated May 21, 2020; prepared by Stantec.; and 

g) Report, Re, 1242, 1250, 1260 Gordon Street and 9 Valley Road, Guelph, 

ON-Environmental Impact Sturdy; dated May 22, 2020; prepared by 

Stantec. 

 
And offer the following comments: 

 
Functional Servicing Report 

 
1. The disclaimer statement does not include City of Guelph to rely on the 

report. Please include City in the disclaimer statement or remove it. 

 

2. Please provide a copy of Phase One ESA and/or Phase Two ESA reports for 

our review prior to zone change. 

 

3. Sufficient and adequate capacity is available of the City’s existing water 

supply and distribution system to accommodate the proposed development 
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and there are no water capacity constraints expected for most demand 

scenarios. However, there is potential for marginal water supply pressures in 

proposed development under certain conditions such as peak hour demand 

scenario at locations with elevation greater than 346 m height above mean 

sea level (AMSL) and average day demand scenario at locations with 

elevation greater than 339 m height AMSL in the existing water system. 

 
4. In Section 3, email correspondence from City regarding sanitary servicing 

capacity was discussed, but there are no email attachments found in the 

report as mentioned. Please include the correspondence is the FSR. 

 

5. No capacity is available in the City’s Gordon St. existing downstream sanitary 

sewer to accommodate discharge of sanitary flows from the proposed 

development. However, City is in process of studying the upgradation of the 

sanitary service capacity within Gordon Street. Therefore, a ‘H’ (holding) 

symbol will be placed on the property until such time a new sewer is 

installed.  

 
6. The gradient of Street A, an extension of Landsdown Drive and Edinburgh 

appears to be over 6% that is not desirable in the approach of an 

intersection. Please refer TAC section 9.7.3 and lower the gradient. 

 

7. The typical cross-section and label for centreline radius (minimum 18m) are 

missing. Please provide the details for review. 

 

8. The pavement width should be 8.4 m as per Development Engineering 

manual. Provide sidewalks on both sides of proposed Street A. 

 

9. Provide traffic geometrics plan showing large moving trucks to/from the site. 

 

10.The proposed Street A ROW appears to be excluded from the pre-

development and post-development stormwater management plan. The 

drainage area (i.e. 0.29 ha) of the Street A is discharging stormwater to 

Gordon Street uncontrolled without any quality control measures. Please 

include the area of Street A and demonstrate the quality and quantity control 

requirements are met and provide details for review. 

 

11.Based on the topographic plan, there are external areas draining to the 

proposed development site from adjacent lots on Valley Road and the 

backyards of Gordon Street lots. Please delineate the external drainage areas 

discharging to the proposed development and update the drainage plans by 

accounting for external drainage under pre- and post-development 

stormwater management plan. 

 

12.In section 5, the stormwater management strategy is discussed. The first 

document referred is Hanlon Creek Watershed Plan (HCWSP) that states all 
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stormwater generated from the area including 100-year storm must either 

infiltrate into the ground or evaporate (i.e. zero runoff). Another document 

referred is Torrance Creek Subwatershed Study (TCSS) that states that for 

the zone 2, detain the post-development flow to pre-development rates for 

the 2-year to 100-year storm events and to infiltrate minimum 150 

mm/year. The Report indicates that the TCSS criteria is decided to be 

applicable for the site. However, it appears that, except for the woodlot area 

(draining uncontrolled east to the TCSS), the proposed stormwater is 

diverted to the Gordon street (Hanlon Creek Subwatershed area), which is 

contradicting the selection criteria. Please demonstrate the equitable share of 

surface water contribution to TCSS is maintained under post development 

conditions.  

 

13.Based on information provided in figure 1, the existing stormwater is divided 

between two Subwatershed areas, major portion of the area (1.73 ha) 

discharges to TCSS and remaining area (1.13 ha) discharge to Gordon Street 

(HCWSP). The groundwater flow follows a similar divide to the  surface water 

flow, with a portion flowing east as part of the Torrance Creek Subwatershed 

another portion flowing west as part of the Hanlon Creek Subwatershed. 

However, under proposed conditions, the infiltration gallery is proposed at 

TCSS portion and we have concerns that that may reduce recharge targets 

for Hanlon Creek Subwatershed area. Please demonstrate equitable share of 

recharge is maintained for each Subwatershed under post development 

adopting distributed infiltration approach.  

 

14.It is mentioned that the development will also increase the impervious area 

and will produce increase in stormwater flows to the downstream Gordon 

Street storm sewer. The Gordon storm sewer (525 mm diameter storm 

sewer) is discharging to the existing downstream SWM facility (at 1291 

Gordon Street), which is already at capacity. The additional flow from the 

development including uncontrolled flow from Street A could cause 

surcharging in the existing storm sewers and negative impacts downstream 

such as, erosion etc. Therefore, it is suggested to explore the option of 

discharging additional stormwater to the TCSS area. 

 
15. Rooftop controls (i.e. 16 cm of ponding) are proposed for both buildings for 

the attenuation of stormwater discharging to the infiltration trench through 

downspout system with 75mm diameter orifice. The overflow arrangements 

of infiltration trench are directing water to the underground storage tank for 

out-letting to Gordon Street. The rooftop water is considered as clean; 

therefore, it is recommended to direct the overflow towards Provincially 

Significant Wetland (PSW) part of Torrance Creek Subwatershed. 

 
16.It appears that an underground storage tank (located in the underground 

parking structure) is proposed to attenuate runoff generated form parking 

area and laneway; in addition, the underground storage is proposed for 
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attenuation of active storage required for rooftop runoff at 100-year event. 

The underground storage tank is not a desirable option for the City. Please 

explore surface water storage for the water quantity control. 

 

17.The proposed infiltration gallery invert is set at 339.00 m and the invert of 

perforated pipe at inlet appears to be at 339.96 m. Based on the nearest 

monitoring well (MW5-18 (S)) data provided in the hydrological assessment 

report shows that the seasonal high groundwater level is approximately 

340.7 m. Thus, all rooftop runoff could bypass the gallery and discharge to 

proposed underground storage via proposed overflow arrangements. Please 

revise the infiltration gallery design and ensure bottom of infiltration gallery 

is set minimum 1m higher than the seasonal high groundwater elevation and 

size appropriately to meet recharge targets.  

 
18.It appears that the propose cover for the infiltration gallery is less than 0.5 m 

that does not meet frost protection requirement of minimum 1.2 m. Please 

ensure the minimum 1.2 m cover for the frost protection. Please refer 

Section 5.7.8 of DEM for further details  

 

19.There is no discussion of on-site permeameter testing conducted at the 

location of proposed infiltration gallery. Please conduct in-situ permeameter 

testing using Guelph Permeameter or double ring infiltration testing method 

as per our Development Engineering Manual and CVC LID manual– Appendix 

C and size the infiltration gallery accordingly. 

 
20.For water quality control an Oil-grit Separator (i.e. Stormceptor EF 4) is 

proposed and claimed 90% TSS removal. Based on Environmental Testing 

Verification (ETV) Canada, Oil-grit separators are 60% efficient when used as 

stand alone. Therefore, please justify enhanced quality control through the 

proposed OGS unit. 

 

21.The IDF values used for hydrologic modeling are based on our Development 

Engineering Manual (DEM); however, the runoff coefficient (C) values do not 

match DEM. Please be consistent in using hydrologic parameters for the 

analysis based on DEM.  

Hydrogeological Report 

 
22.It seems that the proposed foundation of the underground parking area will 

be constructed with a water proof base and, as such, no permanent drainage 

system/dewatering is expected for these structures. However, a large 

footprint of infiltration is proposed in the close proximity of proposed 

building. Assuming it functions as designed, the concentrated flow from 

infiltration gallery and presence of dense glacial till encountered in the lower 

zone may have the potential to create perched water condition. There are 

chances of groundwater mounding impacts on the building’s underground 
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parking lot and adjacent properties. Please conduct a groundwater mounding 

analysis including influence zone and submit for review. 

 

23.Approach to analysis of slug testing results. Most of Stantec’s graphs display 

a double straight-line effect that may be exaggerating the geometric mean 

conductivity values in the formation itself. They have matched most of the 

curves to the early drawdown, which typically is assumed to be the response 

of the gravel pack and not the formation itself.  

 
24.The in-situ hydraulic response testing conducted at each monitoring well to 

estimate horizontal hydraulic conductivity of the deposit. All MW screens are 

located within sandy silt till layer that are deeper than the bottom of 

proposed infiltration gallery. Thus, the hydraulic conductivity estimated using 

slug tests would not be representative (k) values for designing infiltration 

galleries. The field saturated hydraulic conductivity should be determine 

using Constant heads Guelph Permeameter method or Constant head double-

ring infiltrometer method. As stated in City’s Development Engineering 

Manual (DEM), a minimum of one on-site infiltration test shall be conducted 

at the proposed bottom elevation of infiltration gallery; in addition, one on-

site infiltration test shall be conducted at every other soil horizon 

encountered with 1.5 meters below the proposed bottom elevation. Please 

arrange onsite testing at the proposed locations and design infiltration gallery 

as per details provided in Section 5.7.7 & 5.7.8 of DEM. 

Water Balance Analysis  
 

25.Evapotranspiration estimations for pre-development conditions is based on 

annual precipitation (i.e. 916 mm) from Waterloo Wellington A. However, 

under post-development water balance evapotranspiration estimations are 

based on annual precipitation (i.e. 921 mm) seems from another climate 

station. Despite climatic data taken from two different stations, the adjusting 

factor for latitude remains unchanged. Please justify. 

 

26.The climate data of 1981 to 2010 (22 years) selected from Waterloo 

Wellington Station A for water balance calculations. However, the climate 

data is available for more than 36 years period. Please provide the rationale 

for using only 22 years data. 

 
27.It appears that the topographic factor (0.1) used for the sub-area A to Sub-

area C considering the areas as hilly. However, these sub-areas can be 

categorized as rolling lands with factor 0.2. Please update the factors in 

water balance calculations. 

Source Water Protection: 
 

28.The property is located in a WHPA B and C with a vulnerability score of 4-8. 

As such, all construction related activities are subject to the City of Guelph’s 
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SOP for construction projects within 500 m of a municipal well (attached). 

The property is not located in an Issue Contributing Area. 

 

29.In accordance with Grand River Source Protection Policy CG-CW-29, please 

provide 5 digital copies of a Salt Management Plan.  

 
30.Ensure that any private water supply or monitoring wells that are no longer 

in use are abandoned in accordance with O. Reg. 903. 

 
31.In accordance with Grand River Source Protection Policy CG-CW-37, the 

applicant will need to indicate what DNAPL (if any) or other potentially 

significant drinking water threats will be stored and/or handled on the 

property. A Risk Management Plan may need to be developed. 

Noise Impact Study 
 

32.The title of the report is Noise Impact Study. The report appears to be a 

combination of both feasibility study and detailed study features as per the 

Guelph Noise Control Guidelines (GNCG) study requirements. Please clarify 

and change the tile appropriately to avoid any confusion. 

 

33.The Noise Impact Study (NIS) submitted in support of “Zone change and 

Draft Plan amendment for the property 1242 – 1260 Gordon Street. 

However, the address mentioned as 1250 Gordon Street that is not 

consistent with the submission. Please correct the address. 

 
34.In Section 2 of the NIS report, it is mentioned that the west facades of the 

Buildings A and B are setback approximately 24 m and 77m, respectively 

from the centerline of Gordon Street. However, other drawings included in 

the submission show that parts of the building facade with amenity areas are 

approximately 12.4m from the centreline of Gordon Street, and 

approximately 8.3m from the centreline of Street A (an extension of 

Edinburgh Road South). Please clarify, updating the report as necessary. 

 

35.Table 1 includes “Outside bedroom window” and “Outside living room 

window” as part of the listed “Sound Level Limits…”.  The other values in this 

table correspond to MECP NPC-300 stated criteria sound level limits, whereas 

these two categories correspond to values used to determine ventilation and 

building component requirements; distinction between these should be made 

(we suggest separating them into two separate tables, for clarity). 

 

36.The statement in the footnote of Table 1 is incorrect and should be removed 

or reworded. Excess above the stated criteria for OLAs may be permitted, 

with engineering judgment and justification, at the discretion of the 

Municipality, and are not automatically allowed. 
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37.In Section 3.2, not sure why the word “excesses” is used; the unit ventilation 

requirements are stated, and no “excess” to these are permitted. In addition, 

there are no discussions about building component design requirements. 

 

38.In Section 3.3, technically, the stationary noise criteria is based on the 
worst-case scenario for the affected site; while is this often at the point of 

time of lowest ambient roadway traffic, that isn't always the case, and is not 
the way NPC-300 defines it. Please correct. 
 

39.In Section 3.3, it is mentioned that the proposed development is located in a 

Class 1 Urban Area. However, this is Class 2 Area. Please update the report 

and analysis accordingly. 

 
40.Table 2, there are several datasets included in the appendix. How was AADT 

values mentioned determined? If additional calculations were done, please 

include them in the report. In addition, future heavy truck percentage on 

Edinburgh Road is assumed as zero. Even if existing heavy truck % is zero, 

why is projected heavy truck % zero? It would only be valid if the road has a 

heavy truck prohibition (if it does, verify it is planned to remain in place to 

the horizon year).  Please also update the roadway descriptions to include 

the class of road (arterial, collector, etc.) and whether or not it is a divided 

roadway 

 
41.The note for the Table 2 mentioned that the traffic growth on all roads has 

been assumed to be 1.5% per annum. There is no rationale provided for the 

assumption of only 1.5% per year. The standard is 2.5% traffic growth rate. 

Please justify or correct it accordingly. 

 

42.The first paragraph in Section 5 refers to Appendix A, Figure 2 for calculation 

locations. However, Appendix A Figure 2 does not appear to specify or 

otherwise indicate the calculation locations. Please update the figure 

accordingly. 

 
43.The building identifications mentioned in Table 3 is not consistent with other 

submitted plans/reports. Please standardize building identifications. 

 

44.The outdoor amenity is mentioned in the Table 3, without referring to 

amenity location. The concept plan submitted with the complete application 

(revision 3 dated 2020.05.21) shows two separate outdoor common amenity 

areas, plus a proposed park, and an “Amenity Roof”. Please verify that all 

appropriate OLAs are being analyzed. In addition, the outdoor amenity 

daytime sound level at exterior façade mentioned as << 55 dB Leq. Please 

clarify if this value is calculated/predicted or assumed: only 

calculated/predicted values should be indicated in the table. 
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45.The Table 3 note 2 does not match the definition of an OLA as per the Guelph 

Noise Control Guidelines. Please correct it. In addition, the second sentence 

of note 2 should be separated as note 3.  Again, actual calculated/predicted 

values should always be reported in the table, even if upon analysis they are 

determined to be “insignificant”.  That said, it may be relevant to not include 

noise from Edinburgh Road South for some of the calculated receiver 

locations: this should be outlined in the report complete with justification. 

 

46.In Section 6, air conditioning and warning clauses are listed as noise control 

measures. These are not noise control measures and should not be listed as 

such. In addition, it appears that the building component calculations are 

missing in the report. Please include in the report and reference in the 

section.  

 
47.There are patio/balconies identified on the submitted plans that are more 

than 4m deep. However, there are also ground-based OLAs and indoor 

amenity spaces that have not been identified or analyzed. Please clarify, 

updating the report as necessary. 

 

48.When including stationary noise calculations in a noise report, many more 

details are required.  Please see the Guelph Noise Control Guidelines for 

information on what level of detail is required. 

 

49.The point of reception for stationary off-site noise sources are identified in 

Section 7, but it is not clear how were these locations selected?  Are there 

other locations (including other floors) that would experience a larger impact 

from these sources? Please provide details. 

 
50.Section 7 does not include analysis of proposed outdoor points of reception. 

Please include these in the analysis. 

 

51.In Section 8, the surrounding buildings (1280 Gordon Street & 1284 Gordon 

Street) are identified as 5 story buildings but that is not consistent with 

earlier in the report where they are identified as 6 story apartment buildings. 

Please clarify. 

 
52.Please include, in an appendix of this report, the HVAC design drawings for 

each building.  Verify that there are no planned sources of noise at any 

location on/at/around these proposed buildings other than the roof-top 
(above the 12th storey): other elements that may be missing from this 

analysis include (but not limited to) blowers/exhaust from the underground 
parking, emergency generators, HVAC equipment on lower roof levels, etc. If 

the HVAC has not yet been designed, this needs to be documented in this 
report, along with sources for equipment/noise levels used in the analysis, 
assumptions on location, assumptions on other equipment, etc. 
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53.The analysis of the impact of proposed development on the surrounding 

areas appears to be based on a "best-case scenario" for HAVC design for 

buildings of this type, and provides little assistance to identify possible noise 

impacts to external sensitive receivers.  Please provide justification within the 

report concerning the type, number, placement and selection of HVAC 

equipment for these proposed buildings. 

 
54.Please clarify what methodology was used for the evaluation in Section 10.  

Additional details are required, as are the calculations completed (can be 

included in an appendix).  Based on most methods, review of actual 

architectural drawings would be required: was this done?  If this is a 

Feasibility Noise Study, the level of detail expected is much lower, but 

detailed evaluation would be required as part of the subsequent Detailed 

Noise Study (typically at Site Plan or similar stage of the land development). 

It should be noted in this section that a review of the building components is 

a requirement under NPC-300 due to the sound levels predicted. 

 
55.The summary of on-site noise impacts on adjacent noise sensitive land uses 

is missing. Please include it. 

 

56.In Section 12 recommendation 2 identifies reference to recommended 

warning clauses.  Please note that, if this is a Detailed Noise Study, the 

warning clauses need to be specified in detail within the report, as per the 

GNCG Appendix A, and not simply referenced by clause “letter”.  If this is a 

Feasibility Noise Study, warning clauses need not be recommended (see the 

GNCG for details of report requirements). 

 

57.In Section 12, it is mentioned in recommendation 4 that the analysis will be 

conducted prior to building permit. This analysis will be required prior to Site 

Plan Approval, as per the Guelph Noise Control Guidelines. 

 

58.The Figure 1 does not include standard required map orientation items. 

Please include standard-required map orientation items, such as a north 

arrow, etc.  This figure should also outline the extents of the site under 

investigation. 

 
59.Please include the locations of the on-site points of reception used in the 

evaluation of transportation noise in Figure 2. 

 

60.Please include standard required map orientation items, such as a north 

arrow in Figure 3 & Figure 4. 

 

61.Please clarify that the building description is based on magnetic north or 

project/site north in the STAMPSON output, and/or coordinate and 

standardize the location descriptions to cardinal points based on included 

drawings. 
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62.The location of the points of reception mentioned in the model are unknown, 

beyond the general description (as they are not shown on an included 
drawing/figure).  Once they are known, we will review the STAMSON 
predictions in more detail.  Until that time, please see some general 

comments below. 
 

63.It appears that absorptive ground surface is used in the model. Based on the 

included drawings, the intervening ground surface to all receptors on site 

would not be considered absorptive. Therefore, reflective ground should be 

used for all predictions. 

 

64.The receiver height mentioned in STAMPSON is 36.00 m. However, based on 

the submitted elevation drawings, this value does not appear correct. Please 

clarify how the receiver height was determined? 

 
65.It appears that a barrier is included in some predictions. Why was a barrier 

introduced? If a barrier exists, complete the three elevation values.  Note 

that barriers should not be included in the analysis for receivers in the bright 

zone of the barrier. 

Water Servicing, including Metering 

 

66.The plans are missing a property line valve.  For new servicing we are 

looking for a tapping valve (or valve on the ‘T’) and a property line valve in 

all cases. 

 

67.All water, including that to supply fire suppression and hydrants, must be 

bulk metered. 

 

68.The water meter shall be located within a meter chamber at property line. 

The chamber position would be at the PL of building 1 or be bulk metered 

inside Building 1 for the entire property  

Traffic Impact Study 

 

69.“Section 7.1 Zoning By-law Requirements” noted that a review was 

completed to determine the reduced drive aisle width of 6.7m meters. Please 

provide the details of the review. 

 

70.The proponent will be responsible for design and construction of Street A, 

and reconstruction of the intersection at Gordon Street and Edinburgh Road 

including any modifications to geometry and traffic signalization.   

TDM 

71.Per section 8.2 of the TIS, please strengthen active transportation 

connections between Buildings #1, #2 and Gordon Street, on the south side 

of the site. A 3.0 m wide shared pathway for pedestrians and cyclists 
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eliminates the need for these users to travel out of their way via the 

proposed municipal ROW, when travelling southbound on Gordon Street.  

 

72.Per section 8.1 of the TIS, staff recommend provision of high quality, secure, 

indoor bicycle storage. This means at least half of the bike racks provided 

should be horizontal and lift-assist, rather than all racks being vertical wall 

mounted. Providing high quality amenities ensures a range of users can 

access these spaces, and promotes active transportation as an appealing 

alternative to single-occupancy vehicle use.  

 
73.Several ground mounted racks for oversized bicycles such as cargo bikes, 

recumbent hand cycles and bicycles with trailers attached should be 

provided.  

 
74.Section 2.0, on page 2.1 indicates there will be 442 bicycle parking spaces 

underground, while table 13 indicates 415 spaces. Please clarify. 

 
75.Note, per the Site Plan procedures and guidelines the long term bike parking 

should be provided at a rate of one space per unit, while the 2 spaces per 20 

units are for visitor bike parking. These visitor bike parking spaces should be 

situated above ground, directly next to the main building entrances. 

 
76.Please consider unbundled parking provisions so residents can opt-out of 

parking spaces they may not need.  

 
77.Staff recommend the implementation of EV-charging stations for residents in 

the underground parking.  

 

 

Please do not hesitate to contact me if you have any questions regarding my 
comments. 

Thanks, 
 

 
 
 

 
 

Mohsin Ali Talpur, M.Eng., P.Eng. 
Development - Environmental Engineer 



Internal Memo
 

Date December 8, 2020

To Lindsay Sulatycki, Senior Development Planner

From Leah Lefler, Environmental Planner

Service Area Infrastructure, Development and Enterprise Services

Department Planning and Building Services

Subject 1242-1260 Gordon Street and 9 Valley Road 

Draft Plan of Subdivision, Official Plan 
Amendment and Zoning By-law Amendment 

Environmental Planning Comments on First 
Submission 

 
Environmental Planning reviewed the following documents that pertain to the 
proposed Draft Plan of Subdivision, Official Plan Amendment and Zoning By-law 
Amendment at 1242-1260 Gordon Street and 9 Valley Road: 

Environmental Impact Study, Stantec, May 2020 
Functional Servicing Report, Stantec, April 2020 
Geotechnical Report, CMT Engineering Inc., April 2018 
Hydrogeological Assessment, Stantec, May 2020 
Landscape Concept, Stantec, March 2020 
Planning Justification Report – May 2020 
Tree Inventory and Preservation Plan – March 2020 

Based on the review of the materials listed above, Environmental Planning staff 
offer the following comments at this time: 

Environmental Impact Study 

1. In the Introduction, please note that the planning approval sought by the 
applicant is a Draft Plan of Subdivision, Official Plan Amendment and Zoning By-
law Amendment. Following approval, the development will proceed to detailed 
design and subdivision registration. Text in the third paragraph should be 
updated accordingly. 

2. Under 1.1 Agency Consultation, reference is made to a Hydrology Report. Please 
revise this to Hydrogeological Assessment. 

3. Under 2.2.1 Official Plan, it is stated that “Natural Areas where development 
may be permitted provided an EIS can demonstrate that there will be no 
negative impacts to the natural heritage features or their ecological function”. 
This statement is incorrect. General Permitted uses and feature specific policies 
apply to Significant Natural Areas and Natural Areas alike. Permitted uses may 
be more permissive in Natural Areas in comparison to Significant Natural Areas, 



but not necessarily. If a feature does not meet criteria for protection, 
development may be permitted. Conversely, if a feature meets criteria for 
protection, the general permitted use policies and feature-specific policies apply. 
Please clarify this. 

4. The last sentence on page 2.2 states that “The Natural Heritage System also 
incorporates hazard lands including steep slopes, erosion hazard lands and 
unstable soils that are under the jurisdiction of the GRCA”. This statement is 
incorrect. Criteria for designating Significant Valleylands (a Significant Natural 
Area included in the NHS) includes undeveloped portions of the regulatory 
floodplain. Hazard lands are not outright included in the NHS. Please correct 
this. 

5. Under 2.2.3 Tree By-law, it is stated that the “Tree By-law was created to 
prevent damage or destruction to trees”. This statement is incorrect. The Tree 
By-law ‘regulates’ the destruction or injuring of trees and enables the City of 
Guelph to require a tree permit prior to the injury/destruction of a regulated 
tree, and compensation. The Tree By-law helps protect and enhance the tree 
canopy cover in the City. Please revise accordingly. 

6. Under 3.2 Field Investigations on page 3.8, please include bat acoustic surveys 
as well as bat exit surveys in the list of targeted field surveys. 

7. Under 3.2.8.2 Bat Exit Surveys on page 3.14, please include the type of device 
used for acoustic monitoring. For example, was a hand-held unit used, a song 
meter or both? 

8. Under 3.2.9.1 Diurnal Surveys on page 3.15, it is stated that “fieldwork was 
conducted at, or within, half an hour of sunrise”. This statement does not match 
dates and times listed in Table 3.7. Best results are achieved within half an hour 
of sunrise, especially in noisy urban environments, and especially in forested 
ecosystems. The first breeding bird survey was completed on June 12, 2018, 
which is very late for a first visit. Based on timing of field surveys, data should 
be interpreted accordingly (i.e. lack of record does not indicate absence). Please 
update the text, as appropriate. 

9. Under 3.2.9.2 Crepuscular Surveys on page 3.16, mention of moon phase is not 
made. Were conditions appropriate for surveying crepuscular birds during site 
visits completed for bats? Refer to MNRF’s ‘Eastern Whip-poor-will and Common 
Nighthawk Survey Protocol’ for guidance. 

10. Under 4.4.6 Amphibian Survey and Habitat Assessment on page 4.6, it is stated 
that suitable habitat for amphibian breeding was not present. This seems odd, 
given that the Torrance Creek PSW is located within the Study Area, which is 
known to provide woodland amphibian breeding habitat. Snow melt and a high 
groundwater table result in seasonal ponding within this wetland complex. 
Please clarify. 

11. Under 4.4.14 Incidental Wildlife Observations, the DeKay’s Brownsnake 
observation from May 16, 2019 should be added to the list of incidental wildlife. 
This species was observed, along with several Eastern Gartersnake and a Red-
bellied Snake during the feature staking exercise, with City staff. Further, 
please assess the significance of the snake records recorded with respect to 



significant wildlife habitat and the potential for snake hibernacula to occur in the 
vicinity of the subject property. 

12. Section 5.0 Significant Natural Heritage Features should be based on the 
natural heritage and water resources policies of the City of Guelph Official Plan 
(March 2018 Consolidation), in addition to the policies of the Provincial Policy 
Statement. Please update this section to address Official Plan policy. 

13.Section 5.2 Significant Woodlands includes the following statement: 
“notwithstanding the criteria denoted in the OP excluding plantations”. This 
statement is incorrect. Plantations is a defined term in the Official Plan. Cultural 
Plantation, per ELC, is not the same thing as plantation in the Official Plan. A 
cultural plantation unit must meet the Official Plan’s definition of plantation to be 
excluded from the assessment of significant woodland. Please clarify this. 

14.Section 5.2.1 Other Woodlands refers to a deciduous woodland and claims that 
it was excluded from Significant Woodland due to composition, origin and size. 
Please provide the analysis to support this. Do the Cultural Woodlands criteria of 
the Official Plan to this deciduous woodland? This assessment should also be 
included in a revised EIS. 

15.What does the bolded text indicate in Table 5.1? For clarity, please uses bolded 
text consistently within each Table, and among Tables 5.1 through 5.4. Also, 
please update Tables 5.1 through 5.4 to accurately assess field data collected 
against MNRF’s Ecoregion 6E Criteria to determine whether or not Candidate or 
Confirmed SWH is present within the Study Area and/or Subject Property. 

16.Section 5.3.5 Locally Significant Species should be updated to include the names 
of the two locally significant plant species. Also, the list of locally significant bird 
species should be updated to include Northern Flicker. A total of six locally 
significant bird species were documented, based on field records. 

17.Section 5.4.1 Butternut should be updated to indicate that an ‘authorization’ 
under the Endangered Species Act is sought. The EIS should be updated with 
information from the MECP and Natural Resource Solutions Inc. to reflect the 
current status of Butternut, ESA requirements and compensation plantings. 
Correspondence and supporting documentation should be included as an 
Appendix. 

18.Section 5.4.3 Bat SAR, please provide a map showing the extent of bat species 
at risk habitat (roosting habitat, foraging habitat). Please also provide 
correspondence with MECP confirming support of the proposed approach. 

19.Section 5.5 Significant Natural Heritage Features Summary, on page 5.8, please 
update the bullet list to include bat species at risk, and to note that honey locust 
is a planted specimen. Also, the statement “unable to confirm 
presence/absence” is incorrect. The field surveys were designed to enable an 
assessment of SWH. For example, breeding bird survey results in fact confirm 
the woodland as Woodland Area Sensitive Breeding Bird Habitat. Based on 
results of field surveys, it may or may not be possible to confirm SWH. 
Unconfirmed SWH would remain Candidate SWH in areas meeting the criteria of 
the schedules for 6E. Please clarify this in the text. 

20.Section 5.5 Significant Natural Heritage Features Summary, on page 5.9, 
includes other woodlands (WODM4-4). Based on the ELC figure, the WODM4-4 



vegetation community appears to be contiguous with an FOCM5 vegetation 
community. As per comment 14 above, please assess this woodland against the 
Official Plan’s criteria for Cultural Woodland and update the text on page 5.9 
accordingly. 

21.Section 6.1 Stormwater Management should reference stormwater targets 
prescribed in the Torrance Creek Subwatershed Study for infiltration rates. A 
portion of the site is located in Catchment 102, where the following targets 
apply: 

− infiltrate to enhance baseflow in Torrance Creek: 150mm/yr to 
200mm/year or match pre- to post- 

− pre- to post- peak flow control for all design events (2 to 100-year 
events) 

− 24-hour extended detention for 25mm rainfall event  
− minimum 80% TSS removal 

Similarly, the Stormwater targets prescribed in the Hanlon Creek Subwatershed 
Study should be referenced in this section, as a portion of the site is located 
within the Hanlon Creek Subwatershed. The proposed stormwater outlet drains 
to Tributary D, where the following targets apply: 

− match pre- to post- peak flows for all storm events 
− implement infiltration best practice to the great extent feasible 

22.The Functional Servicing Report (FSR)and Engineering Plans indicate that 
parking lot water as well as rooftop water will be directed to the infiltration 
trench. Further, stormwater management does not appear to be provided for a 
portion of the site, including drainage from the extension of Edinburgh Road. 
Lastly, sufficient capacity to accommodate flows from the proposed development 
is not available in the receiving stormwater management pond. Section 6.1 
should be updated to provide an accurate and detailed description of the 
proposed stormwater management system so that all potential impacts can be 
identified in Section 7.0. 

23.The first paragraph on page 6.2 states that “the total flow to Gordon Street 
(inclusive of rooftop-controlled flow) meets the predevelopment target rates”. 
Please provide supporting documentation or provide reference to specific values 
and/or sections of the FSR. 

24.On page 6.2, a description of the infiltration trench is provided. Based on this 
description, it is unclear how groundwater levels factored into the design of the 
facility. For example, has 1m separation distance from the high-water level mark 
been factored in? 

25.Section 6.1.2 Trail, references the Guelph Trail Master Plan and a proposed 
connection through the subject property. A recommendation is provided that the 
trail be completed as part of a broader trail design approach, to be completed by 
the City at a future date. This recommendation conflicts with the requirements 
set out in the Terms of Reference, which included an assessment of the trail 
route, recommendation for trail alignment consistent with Official Plan policy 
(i.e., consistent with permitted uses within the natural heritage system, 
demonstration of no negative impact, etc.) and identification of best 
management practices to provide the basis for basic trail design, which is to be 



completed as part of the Environmental Implementation Report (refer to pages 
18 and 20 of the approved TOR). The Active Transportation Network Study maps 
the portion of trail through the subject property as a desired Active 
Transportation route (i.e. for cycling). The feasibility of accommodating an 
Active Transportation route through the subject project is to be assessed based 
on Official Plan policy in the EIS. Lastly, a trail connection from the Park Block to 
the trail network is desired and should be assessed and evaluated through the 
EIS to inform the design. 

26.Section 7.0 Potential Impacts of Development and Mitigation Recommendations, 
reference is made to “net environmental impact assessment”. This is not 
appropriate as the policy test is “no negative impact”. Please revise this 
statement and confirm that the analysis provided is based on the “no negative 
impact” test. 

27.Section 7.1 Impacts on Significant Natural Features, given that two 12 storey 
buildings are proposed, the EIS should evaluate the potential for bird strike 
impacts, and inform the design, as appropriate. Lighting impacts may also result 
from the proposal; the EIS should make recommendations for lighting adjacent 
to the natural heritage system based on best management practices. Lastly, 
grading impacts should be assessed in the EIS. An analysis of the grading plan 
should be provided in the context of permitted uses within the natural heritage 
system. Please update section 7.1 accordingly. 

28.In Section 7.1.1 Significant Wetlands, it is stated that “incidental runoff impacts 
associated with sediments, dust, as well as nutrient loads will be reduced by the 
natural polishing function of the vegetative zone between the feature ad 
development”. It is unclear what this statement means. The Stormwater system 
is designed to infiltrate the 25mm storm event via an infiltration trench. Surplus 
runoff will fill a storage tank and then outlet to the storm sewer on Gordon 
Street, which outlets to a stormwater pond, which discharges to the Hanlon 
Creek PSW. Further, the last sentence of the first paragraph in this section 
states that “all surface runoff from the proposed development is directed to the 
existing storm sewer on Gordon Street”. This statement is not consistent with 
section 6.1 of the EIS or the FSR. Please clarify. 

29.Also in Section 7.1.1 Significant Wetlands, please demonstrate that infiltration 
rates and volumes have been matched, pre- to post- in the Torrance Creek and 
Hanlon Creek Subwatersheds. This section notes that infiltration will “match and 
likely notably exceed pre-development infiltration volumes” in the catchment 
that directs flows to Torrance Creek. Torrance PSW has both a recharge and 
discharge function, depending on the time of year. During periods of an elevated 
water table and an upward hydraulic gradient, are impacts associated with the 
infiltration trench anticipated? For example, if infiltration cannot occur due to a 
high-water table, surplus will fill the storage tank and discharge to Hanlon PSW, 
likely resulting in a negative impact to both PSWs. Please include an in-depth 
analysis of stormwater impacts on the natural heritage system’s features and 
functions. 

30.On page 7.2, discussion is provided on the predicted impacts associated with 
reduced infiltration to the Hanlon Creek Subwatershed, with a conclusion of no 
negative impact drawn. Please provide the supporting analysis to support this 



claim. For example, what is the difference in pre- to post- infiltration volumes 
and rates? If infiltration is reduced, is the potential for baseflow impacts in 
Hanlon Creek? If infiltration is reduced, will more runoff be directed to Hanlon 
PSW? In addition, the FSR indicates that this runoff would be directed to the 
storm sewer on Gordon. The EIS fails to address Stormwater impacts associated 
with unattenuated/untreated runoff from the catchment containing the 
extension of Valley Road/Edinburgh. 

31.The Torrance Creek PSW has a recharge and discharge function. What impact 
does the proposed stormwater management system have on the 
recharge/discharge function of the wetland? Please update the EIS to include a 
comparison of pre- to post- monthly differences in vertical hydraulic gradients, 
infiltration, runoff, etc. Note that this is required to demonstrate no negative 
impact the PSW. 

32.Section 7.1.5 Significant Habitat of Endangered and Threatened Species, please 
provide documentation of correspondence with MECP confirming the proposed 
mitigation measures for bat species at risk are acceptable. Please also update 
the Butternut paragraph to include details from NRSI, as requested above. 

33.Section 7.1.6 Locally Significant Species, please clarify where the Yellow-billed 
Cuckoo was heard. The text appears to indicate that the Yellow-billed Cuckoo 
was heard singing from the development area of the site. Please provide an 
assessment based on the Official Plan’s policy on Habitat for Significant Species 
to establish whether or not this Natura Area designation applies. 

34.In section 7.3.1.3 Wildlife Friendly Building Design, please note that the EIR 
should include more detailed guidance on bird-friendly building design to inform 
detailed design. 

35.Environmental planning staff are supportive of the timing recommendations 
made for the removal of debris and woodchip piles to protect snakes. Consider 
including a recommendation to incorporate snake hibernacula and/or gestation 
site habitat structures in the buffer portion of the natural heritage system. The 
Environmental Implementation Report would then provide further information on 
location, design, etc. to assist with detailed design and implementation. 

36.In section 7.3.4 on page 7.8, please update the paragraph on Butternut to 
reflect the outcome of the Butternut Health Assessment and authorization. NRSI 
should be contacted for this information. 

37.The details included in the post-construction monitoring program are acceptable 
for the EIS; however, please note that a requirement of the forthcoming EIR will 
be to provide a detailed post-construction monitoring plan. Similarly, additional 
detail on vegetation plantings will also need to be provided in the EIR. Please 
update the EIS to include a summary section on EIR requirements and a 
proposed outline for the future report. Please note that this was included within 
the approved Terms of Reference. 

38.The following major topics were omitted from the EIS and should be assessed in 
detail in a revised EIS as part of the next submission: 

− assessment of bat species at risk habitat and supporting documentation 
from MECP; 

− Butternut assessment details and supporting documentation from MECP; 



− assessment of Habitat for Significant Species; 
− assessment of Cultural Woodland; 
− assessment of the need for Established Buffers; 
− assessment of grading impacts; 
− assessment of wetland water balance, based on assessment of monthly 

differences, pre- to post-development, for lands draining to the Torrance 
PSW and Hanlon PSW, to determine whether or not ecological and/or 
hydrologic impacts resulting from the proposed development are 
anticipated; and 

− recommended scope for EIR. 

39.Section 9.0 Policy Compliance should focus on the consistency of the proposal 
with the “no negative impact test”. As written, the focus appears to be on 
establishing feature-based constraints to development. This is not consistent 
with the PPS, and the natural heritage system’s approach to protecting, 
enhancing and restoring natural heritage in Ontario. 

40.Section 10.1 Report Summary, please update the bullet on SWH to indicate 
Candidate vs Confirmed. Further, the bullet on the proposed stormwater 
management plan indicates that parking lot runoff will be infiltrated. This detail 
was not included in the description of the stormwater management system 
presented earlier in the EIS. Please ensure that all statements are consistent 
and coordinated with the engineering plans prepared for the proposed 
development. Please note that infiltration of parking lot water is not supported 
by the City. Lastly, the report summary should include changes to wetland 
hydrology and ecology, and removal of accessory habitat to list of potential 
impacts associated with the proposed development. 

41.Please update section 10.2 Recommendations to include the erection of Tree 
Protection Fencing prior to the commencement of site alteration/construction. 

42.Please update mapping provided in Appendix A to include the following: 

− established wetland buffer; 
− Ecological Land Classification vegetation community information for 

polygon adjacent to FOD5-6; 
− extent and type of Significant Wildlife Habitat features; 
− limit of the Natural Heritage System; and 
− Cultural Woodland and/or Habitat for Significant Species, as appropriate, 

based on the criteria-based assessment requested above. 

Hydrogeological Assessment 

43.In section 4.2.4.1, pre-treatment for TSS is suggested to eliminate a number of 
sediment-bound metals in the discharge effluent. City staff agree that the 
proposed pre-treatment approach would likely reduce these concentrations; 
however, please note that samples would still be required to be collected to 
confirm this assumption, prior to the discharge being authorized to City sewers. 

44.Please update section 4.2.4.1 to clarify whether or not VOCs were sampled to 
confirm presence/absence. The City’s Sewer Use By-law prohibits discharge of 
VOC-impacted. Please note that VOC sampling may be required under a future 
discharge agreement with the City’s Wastewater Division. 



45.The post-development water balance provided in section 5.3 does not appear to 
account for the lands fronting on Valley Road (0.27ha catchment shown on 
Figure 15). Please explain why this area was excluded from water balance 
calculations, or update the water balance to include this catchment. Further, the 
size of the catchment draining to Torrance provided in the water balance 
assessment is 1.73ha, which does not match the catchment area of 1.44 ha in 
the hydrologic model. Please update the calculations ensuring that consistent 
catchment areas are applied. 

46.The EIS should refer to Section 6.0 Groundwater Dewatering Assessment and 
include recommendations for monitoring and best practice. This could be 
included as an item for the future EIR. 

47.Section 6.1 – It appears that a safety factor was not considered in the 
calculations of dewatering volume estimation, nor was any basal seepage 
considered. Although the site typically has observed downward gradients, the 
hydrological assessment indicates that upward gradients are present. Please add 
a factor of safety to the calculations and account for basal seepage, or provide 
text to explain why these elements were not considered in the calculations. 

48.An infiltration (rock) trench is proposed to address the infiltration deficit. The 
infiltration (rock) trench is located within the Torrance Creek Subwatershed. 
Please include an analysis of the post-development water balance per 
watershed. For example, with LID measures in place, the water balance should 
demonstrate that the infiltration rate/volume should roughly match pre- to post- 
rates/volumes within each Subwatershed (i.e. Torrance and Hanlon). A 
stormwater management design and supporting analysis demonstrate no 
negative impact to the receiving natural heritage system is required. This is 
typically achieved by demonstrating that the proposed development and 
stormwater management system matches pre- to post- monthly infiltration 
rates/volumes and monthly runoff rates/volumes. Hydrographs depicting 
monthly differences in runoff volumes and infiltration volumes are helpful in 
demonstrating consistency with the natural heritage system “no negative 
impact” policy test. 

49.In Section 7.2 construction proximity to the nearby municipal well is accounted 
for; however, there is no discussion provided as to private residential wells in 
the area. During the filing of an application for PTTW or registration under the 
EASR, it is recommended that the proponent assess potential impacts to private 
residential wells. 

Tree Preservation Plan 

50.Please update the Tree Preservation Plan to include recommendations for the 
EIR and detailed design. 

51.Environmental planning is generally supportive of using a polygon approach in 
certain situations; however, based on data provided in Appendix 1 Tree 
Inventory Data, it is unclear how the stem count column relates to the Polygon. 
For example, 1 stem is reported from each of Polygons A, B, C, E and F. Given 
the brief description provided on page 4 of the plan: “If trees were present in 
monoculture hedgerow features, a polygon method was used”. Based on this 
description, >1 stem per polygon would be expected. Please clarify. 



52.Please update Map 2 of the Tree Inventory and Preservation Plan to show Tree 
Protection Fencing around the perimeter of the natural heritage system. 

Functional Servicing Report 

53.Please update section 5.1.2 Torrance Creek Subwatershed Study to accurately 
reflect recommended infiltration rates, which in the case of the proposed 
development is between 150mm/yr to 200 mm/yr.  

54.The FSR indicates that the area outletting to Gordon Street (Hanlon Creek 
Subwatershed) will increase, post-development. The infiltration trench is 
proposed in the Torrance Creek Subwatershed, which means the majority of 
stormwater originating from the Hanlon Creek catching will be generated as 
runoff. Please clarify that the receiving stormwater pond has capacity to control 
the runoff volumes generated by the proposed development. Please note that 
surcharge of this facility is directed to the Hanlon PSW. Runoff volumes should 
match pre- to post- per the Hanlon Creek Subwatershed recommendations. 

55.The description of Catchment 202 provided at the bottom of 5.6 indicates that 
roof-top water will be directed the storm sewer on Gordon Street, with the 
25mm event being directed to the infiltration trench. Please clarify that up to 
and including the 25mm is intended to be directed to the infiltration trench. 
Events in excess of 25mm or when back to back events occur prior to draw-
down would be directed to the storage tank, eventually draining to the storm 
sewer when capacity is reached. Environmental planning strongly encourages 
infiltration of ‘clean’ water to maintain infiltration and baseflow in Hanlon Creek 
to the greatest extent feasible. Please consider this comment when updating the 
FSR. 

56.The EIS should include an analysis of the findings presented on page 5.8 which 
relate to pre- to post- differences in runoff and infiltration being directed to the 
Torrance and Hanlon Subwatersheds under the post-development scenario. 
Based on the analysis provided in the FSR, the EIS should provide an 
assessment as to whether or not impacts to the ecology or hydrology of the 
wetlands are anticipated. 

57.How would the infiltration trench function in the event of back-to-back storms? 
Please clarify whether or not a safety factor was incorporated into the sizing and 
design of the infiltration trench. 

58.In section 5.6 On-site Infiltration, on page 5.9, it is stated that “The infiltration 
gallery should only be intercepted by groundwater in spring-time”. How was this 
detail factored into the water balance? The EIS should provide an analysis of 
potential impacts arising from the proposed stormwater design. For example, if 
groundwater intercepts the infiltration trench during the spring, infiltration will 
not occur which would result in more runoff being directed to Hanlon 
Subwatershed. This is unacceptable and should be addressed in the next 
submission. 

59.Please note that in situ permeameter testing is required to demonstrate that the 
proposed infiltration trench will function as anticipated. Please provide this 
information in the next submission. 



60.Drawing SSP-2 Storm Drainage Area Plan – It is unclear how the Area IDs relate 
to the Catchments described in the FSR and Hydrological Investigation report’s 
water balance calculations. Please ensure that this is clarified and coordinated 
among studies and drawings in the next submission. 

61.Drawing GP-1 Grading Plan indicates that extensive grading is required adjacent 
to the natural heritage system. Please provide additional detail on grading 
requirements (e.g. spot elevations) to enable a proper assessment of 
consistency with Official Plan policy. Please note that a cross-section can be 
helpful in demonstrating how the required grading relates to the protection of 
the natural heritage system. At a minimum, please update GP-1 to show 
differences in grade adjacent to the natural heritage system, and slope, 
particularly at the southeast end of the site. 

62.It is unclear how the proposed erosion and sediment control plan has been 
coordinated with the proposed grading plan. For example, tree protection 
fencing and silt fencing is proposed in an area identified for extensive grading on 
GP-1. Please clarify. 

Landscape Concept 

63.The Landscape Concept proposes the planting of coniferous and deciduous trees 
on top of the infiltration facility. Guelph’s Engineering Development Manual 
specifies a minimum 1m offset of plant material from infiltration galleries. Please 
relocate the proposed trees outside of the infiltration gallery area. 

Summary 
A revised EIS is required to address the comments provided above. Revisions to the 
supporting studies, including the Tree Preservation Plan, Hydrological Assessment, 
Functional Servicing Report and Landscape Plan are required. Environmental 
planning encourages the applicant to meet with City staff to discuss the comments 
provided, prior to providing a second submission. Substantial work remains 
outstanding to adequately demonstrate no negative impact to the natural heritage 
system’s ecological and hydrologic features and functions. 

Please note that comments provided by Scott Cousins, City of Guelph Hydrologist, 
are incorporated into the comments provided under the Hydrogeological 
Assessment heading above. 

Leah Lefler, Environmental Planner   
Planning and Building Services, Infrastructure, Development and Enterprise 
Location: City Hall 
519-822-1260 extension 2362 
leah.lefler@guelph.ca 

Copy: Mohsin Talpur, Jyoti Pathak, Scott Cousins 
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