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1.0 INTRODUCTION 

1.1 Study Scope and Purpose 

Terraprobe Inc. was retained by 2031818 Ontario Limited c/o Lexis Bayview Developments, to conduct a 

hydrogeologic evaluation update for proposed Residential Subdivision. The proposed development is 

located on the east side of Airport Road approximately 600 m north of Old Church Road in the 

community of Caledon East, Ontario.  The subject site is identified as Proposed Lexis-Bayview Caledon 

East Subdivision. The subject site is roughly rectangular parcel occupying a total area of about 

188,453 m2 (18.85ha). The site configuration is shown on the attached proposed site plan Figure 1.  

The purpose of the hydrogeologic evaluation update was to provide an assessment of geology and 

hydrogeologic considerations for the proposed development of the property with a residential subdivision. 

Specifically, this report provides the following: 

 An assessment of hydrogeologic constraints based on a review of applicable requirements 
and guidelines including local sub-watershed studies, the Oak Ridges Moraine 
Conservation Plan and the Oak Ridges Moraine Conservation Act.   Based on this 
assessment, conceptual design of mitigation measure was developed to ensure 
compliance with the ORMCP. 

 Identification of any sensitive hydrogeologic features such as zones of significant ground 
water recharge and discharge.  

 An assessment of hydrogeologic features and functions of the site.  

 Recommendations regarding potential impact on existing water wells in the area and 
requirements for a construction monitoring program. 

1.2 Summary of Work Program 

The work program for the study consisted of the following: 

 Review of background information regarding site geology and hydrogeology. This 
included a review of Ministry of the Environment (MOE) well records, geologic and 
topographic mapping and results of previous studies and subsurface investigations which 
Terraprobe has conducted in the area. In addition, ground water studies conducted by 
Region of Peel were reviewed. 

 Review of meteorological data. A review of meteorological data was conducted to assess 
local climate. 

 Site inspection. A detailed visual inspection of the site and surrounding areas was 
conducted to determine local topography and drainage, and an assessment of potentially 
hydrogeologically significant features. 
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 Review of Previous Investigations. A review of previous hydrogeologic and geotechnical 
investigations conducted at the site by Terraprobe, to assess shallow and ground water 
conditions and pertinent site information. 

 Assessment of Hydrogeologic Features.  An assessment of the existing hydrogeologic 
features and functions such as zones of significant ground water recharge and discharge 
at the site was completed. 

 Private Well Survey. Door-to-door survey to identify the location and nature of private 
water wells in the area. A door-to-door survey was conducted for residences and 
businesses located within 500 m of the proposed development. The purpose of the survey 
was to confirm the locations and depths of water wells in the area. Where permitted, 
water level measurements were obtained from each well. 

 Assessment of hydrogeologic Features. An assessment of hydrogeologic constraints 
based on a review of applicable requirements and guidelines including local sub-
watershed studies, the Oak Ridges Moraine Conservation Plan and the Oak Ridges 
Moraine Conservation Act.    

 Assessment of potential impacts.  An assessment of potential impacts to the shallow 
ground water system due to site development was completed. An assessment of 
appropriate mitigation measures to ensure that ground water function of the site is 
maintained following the development was completed. 

 Engineering analysis. An analysis was completed to assess the potential impact of the 
development and underground servicing on local water quality and ground water levels.  

 Water Balance. A water balance and assessment of infiltration rates for existing (pre-
development) and post development conditions was conducted. 
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2.0 SITE AND PROJECT DESCRIPTION  

2.1 Site Location and Project Description  

The site is located on the east side of Airport Road approximately 600 m north of Old Church Road in the 

community of Caledon East, Ontario. The subject site is roughly rectangular parcel occupying a total area 

of about 188,453 m2 (18.85ha). The proposed development consists of two areas identified as (The 

southwestern portion development area and the north east portion development area). The areas were 

located within the entire site.  

The western portion of the site is comprised of open fields, generally covered with grasses and shrubs. A 

wooded area is located at the extreme west end, fronting Airport Road. The eastern portion of the 

property is covered by dense forest. Boyce’s Creek transverses the width of the property, entering at the 

north middle portion of the property and exiting close to the southeast corner of the property. The valley 

lands associated with Boyce’s Creek are densely wooded with variety of trees, grass and weeds etc. The 

Property is bounded by Airport Road to the southwest and by residential properties to the northeast, 

northwest, and southeast. 

It is proposed to develop a section of the southwestern portion of the property as a residential subdivision, 

this development is identified as Southwest Development Area on Figure 2.  In addition, the northeast 

section of the property is proposed for residential development and identified as Northeast Development 

Area on Figure 2. The development will be serviced with municipal water, sanitary and storm sewers. The 

extreme western portion, the woodlots and the areas around Boyce’s Creek will not be developed and 

would be part of the undeveloped green space.   

2.2 Regional Physiography 

From a regional perspective, the site is situated within the physiographic feature known as the Oak Ridges 

Moraine.  The moraine forms a regional surface and ground water divide and is the highest point of land 

between Lake Ontario to the south and Lake Simcoe and Scugog to the north.  The site is situated south of 

the height of land, on the southern slope of the moraine. The site is within the Humber River Watershed 

which extends to the southeast of the site all the way to Lake Ontario.  

MOE well records for the area indicate sand and gravel aquifer beginning at a depth of approximately 8-

30 m below the surface.  The majority of water wells for this region are completed within this confined 

aquifer system. Municipal wells in the area are completed into a deeper aquifer system. The area is 

drained by several creeks which generally flow south toward Lake Ontario. 
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2.3 Site Topography and Drainage  

The site is characterized by moderately to gently rolling lands, which generally slope down to the south 

and west, towards the Boyce’s Creek.  An Ontario Base map from 1984, which was based on aerial 

photography from 1982, was reviewed. The map showed the elevation of the property range from 

approximately 323.5 m at the south central portion of the site to approximately 315 at the northeast 

corner, and about 310 m to the southwest corner of the site. The overall slope of the property is generally 

to the south and west, at a gradient of less than 15%.  

There are localized areas of steep slopes, sloping down towards Boyce’s Creek, along its banks, which 

enters at the north middle portion of the site and exits close to the southeast corner. Another localized area 

of steep slopes is located in the south central portion of the site.  

The site is situated within the Upper Humber River watershed.  Overall drainage at the site is towards the 

south, towards Centreville Creek, located approximately 950 m south of the property. 

The principal drainage feature on the site is Boyce’s Creek, which flows in a southerly direction, in a 

meandering, well defined channel. There are no other permanent water courses or significant drainage 

features on the site. 

Boyce’s Creek receives ground water discharge, or base flow. Based on discussions with Toronto and 

Region Conservation Authority (TRCA) and observation, this discharge originates from on-site and off-

site sources. The on-site discharge consists of localized seepage from the shallow overburden materials at 

the site. 

2.4 Surrounding Land Uses and Servicing 

The site is situated in a predominantly suburban/rural area. The surrounding lands to the northeast, 

northwest and southeast have been developed as residential properties. Airport Road borders the property 

to the west. The area west of Airport Road primarily consists of undeveloped wooded land.    

2.5 Regional Geology  

The site is situated in the physiographic region known as the Oak Ridges Moraine.  The Oak Ridges 

Moraine is an area of ground water recharge for intermediate and deep ground water systems.  Based on 

published geological information for the general area, the near surface overburden soil in the Caledon 

East area consists of ice contact stratified drift, composed of sand and gravel with interlayered till, silt and 

clay.  The total overburden soil thickness in the moraine is variable, the thickness of overburden ranges 

from 30 m to over 115 m. Ordovician-aged red Shale bedrock deposits of the Queenston Formation are 

found beneath the moraine. 
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Regional geologic conditions were assessed on the basis of geologic mapping of the Oak Ridges Moraine 

for the area, as shown on the appended Figures 6. 

2.6 Regional Hydrogeology 

The hydrogeology of the moraine is complex due to local variations in soil type, topography, and surface 

drainage throughout the moraine area. However, there are generally three distinct ground water flow 

systems associated with the moraine. The shallow flow systems are confined to the upper soil strata. 

These systems are typically confined or semi-confined, and the water table is generally encountered 

within several metres of the ground surface. These upper shallow flow systems are generally short, with 

localized ground water recharge and discharge occurring over a relatively short flow path. Therefore, 

these systems are relatively localized in nature; hence any impact to the systems is also localized. 

The intermediate and deep ground water flow systems consist of fine sand or gravel aquifers that are 

found beneath the overlying layers of glacial till. These intermediate and deep ground water systems 

obtain ground water recharge over a much broader area than the shallow flow systems. The intermediate 

and deep flow systems extend over a great distance, and may form aquifer or water bearing zones that are 

extensive over several kilometres. The deep and intermediate systems typically discharge near the base of 

the moraine into the well developed creek valleys of the Humber, Don, and Rouge Rivers. The shallow 

upper flow systems typically extend for distances of several hundred metres or less and discharge into 

local topographic lows, including tributaries and swales.  

The ground water flow systems in the moraine follow local and regional topography. The shallow flow 

systems are typically a subdued reflection of local topography, with recharge over higher areas of ground, 

and local discharge in water courses, valleys, swales or wetlands. The intermediate and deeper flow 

systems follow regional topography. Since there is a divide formed by the height of land, the deeper flow 

systems in the vicinity of the site are generally directed southeast following the regional slope of the land. 

A major feature in the Caledon East area is a meltwater channel composed of sand and gravel, which 

traverses the area in an east to west direction. The channel is located beneath the present day valley of 

Centreville Creek which runs east-west in the vicinity of Old Church Road. Meltwater channels of 

this type were formed as a result of the runoff of vast quantities of water from retreating ice masses 

during glaciation. The  channels  were  subsequently  tilled  with coarse  g1avel  sediments,  largely  of  

sand and gravel. This channel is an important local aquifer from which one of the municipal wells for 

Caledon East (Well No. 2) obtains its ground water supply. 

 The locations of MOE wells located within one km of the site are shown on Figure 3 and the cross-

section is shown on Figure 4. The MOE well records are appended. 

From the cross-section, four major units were identified in the vicinity of the subject property. At the 

surface is a thin layer of sand and silt material, which is underlain by a thick confining layer of glacial till. 
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Thin and discontinuous pockets of sand and gravel are present throughout the till layer. The glacial till is 

underlain by a sand and gravel layer, which is in turn underlain by shale bedrock. 

The surficial sand and silt layer pinches out south of the subject property as it approaches the valley 

feature. The glacial till layer also thins out in this area, and is underlain by thick sand and gravel layer, 

associated with the above mentioned meltwater channel. The sand gravel layer pinches out to the north in 

the vicinity of the subject property. This sandy layer is confined by the overlying glacial till. 

The MOE water well records reveals that the majority of the wells in the Caledon East area are completed 

in overburden aquifers. Wells completed into the shale bedrock are also present, but less common. One 

artesian well was recorded. The artesian well was located approximately 200 m northwest of the subject 

property. The well is denoted as 35 on Figure 3.  

The ground water within the surficial material at the subject property flows to the south to Centreville 

Creek, located in the valley feature. The artesian well located at the northwest of the subject property, is 

completed in a sandy pocket in the glacial till indicates an upward gradient through the glacial till layer. 

2.7 Ground Water Resources 

The community of Caledon east is serviced with municipal ground water –based wells. The systems, 

which is owned and operated by Region of Peel consists of three wells and an in ground reservoir. 

The three municipal wells are shown on Figure 3.  Well No. 2 is located approximately 900 m south east 

of the site and is completed in fine sand at a depth of 31.4 m (103 ft). Well No. 3 is located approximately 

800 m southeast of the site and is completed in overburden and extends to a depth of 48.2 m (158 ft). 

Well No. 4 is located approximately 1 km west of the site. It is complete in gravel at a depth of 56.7 m 

(186 ft). 

Private individual wells are still used in the area. Piped municipal water is provided to the residences and 

business located within the limits of the Community of Caledon East. 

The majority of wells are still used in the area are completed in sand and gravel layers within the 

overburden materials; however wells completed in the shale bedrock are also present. A meltwater 

channel composed of sand and gravel, acts as a major aquifer in the area. This channel is located in the 

vicinity of the Caledon East Well No.2 and traverses the area in an east to west direction. 

Private well records on file with the Ministry of the Environment were reviewed for wells located in the 

study area. Records for wells situated within about 1,000 m of the site were reviewed to determine the 

nature of local ground water resources and water use. Information contained in these records provides 

data for determining the nature and use of local groundwater resources. Locations of those wells with 

available MOE records are shown on Figure 3. Cross sections were created using MOE well record data. 

Cross sections were plotted in Figure 4 to illustrate stratigraphy and water levels within the area. The 
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MOE well record data is presented in Appendix A. A summary of data obtained from these MOE records 

is presented in Table 2-1 

Table 2-1: Summary of Local Water Wells 

 

Total Number of Wells 65 

Wells completed in Overburden 52 (80%) 

Wells completed in Bedrock 13 (20%) 

Unknown2 0 (0%) 

Depth Ranges 

 Less than 15 m 12 (18.5%) 

15 m to 30 m 32 (49%) 

30 m to 45 m 13 (20%) 

Greater than 45 m 8 (12.5%) 

Water Use 

Domestic  38 (58.5%) 

Public Supply 7 (11%) 

Commercial 2 (3%) 

Stock 1 (1.5%) 

Municipal 5 (8%) 

 Unknown or Dry 11(18%) 

Water Quality 

Fresh 41 (63%) 

Saline 1 (1.5%) 

Dry/ Unknown 23 (35.5%) 

Reported Pumping Rates 

0 to 23 LPM (0 to 5 IGPM) 22 (34%) 

23 to 45 LPM (5 to 10 IGPM) 5 (8%) 

45 to 68 LPM (10 to 15 IGPM) 4 (6%) 

68 to 91 LPM (15 to 20 IGPM) 1 (1.5%) 

.> 91 LPM (> 20 IGPM) 10 (15.5%) 

Unknown or Dry 23 (35%) 

 

The above summary indicates that most local wells registered in the area obtain their water supply from 

the overburden aquifer. The wells are generally small diameter drilled wells used for domestic purposes. 
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Well records indicate that almost all of the wells produce a fresh water supply. The depths of the wells 

ranged from about 15 to 45 m, and the static water levels in the wells ranged from approximately 1 to 50 

m below ground levels.  

One artesian well was recorded. The artesian well was located approximately 200 m northwest of the 

subject property. The well is denoted as 35 on Figure 3.  

2.8 Results of Door to Door Survey 

A door-to-door survey was conducted to assess the locations of water wells in the vicinity of the proposed 

development.  In addition to conducting this survey, Terraprobe staff contacted the Region of Peel and the 

Town of Caledon to confirm extends of municipal services (water supply). At the time of preparation of 

this report, the response from the region and Town of Caledon had not yet been received. The 

surrounding properties within a radius of 500 m were contacted by Terraprobe staff on May 29, 2013.  

During the survey, a questionnaire was completed with the well owner, where possible. At residences 

where no one was available to respond to the questionnaire, a letter was left informing the resident about 

the survey and encouraging the resident to contact our office. An example of the well questionnaire and 

letter provided to residents are provided in Appendix D. 

The results of the door to door survey confirm that the surrounding properties were supplied with full 

municipal services for water and sewage.  

There are about two hundred (200) private residences situated in the immediate vicinity of the property. A 

representative of Terraprobe visited each residence to obtain information regarding their well(s) and water 

supply.  Only one of the 200 residents responded to the survey and confirmed full municipal services for 

water and sewage. The other residents did not respond to the survey. 

In summary, the surrounding properties utilized municipal water supplied. There is no information 

available from the surrounding properties regarding the use of their private water wells.  

2.9 Site Inspection to Assess Hydrogeologic Features 

A detailed site inspection was conducted to assess the presence of features which are significant from a 

hydrogeologic viewpoint. In particular, the site was inspected to assess the following: 

 Areas of visible ground water discharge, springs or seepage at the site or in the vicinity of 
the on-site water courses. 

 Areas of potential enhanced ground water recharge such as closed drainage features or 
depressions or large flat areas which may allow for significant ground water infiltration. 

 Inspection of swales and drainage courses for evidence of ground water seepage or 
springs. 
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 Evidence of phreatophytic vegetation, which may indicate seasonally high ground water 
levels and/or ground water discharge and seepage. 

The site is currently in its natural state. The majority of the site is occupied by woodlots and overgrown 

pasture land. There are several footpaths criss-crossing the property and barbed wire fence ran along the 

property boundary to the southwest. There is a permanent stream, Boyce’s Creek, which is located in the 

eastern portion of the property and traverses the site in northeast to south east direction. There are no 

significant depressions or areas of enhanced infiltration visible. The site is generally drained by a series of 

broad drainage swales, which direct water to the south and toward the valley Boyce‘s Creek. Thick 

wooded areas are found along the western, north central, eastern, southeastern portions of the site and 

along the property limits. The valley lands associated with Boyce’s Creek are densely wooded with 

variety of trees, grass and weeds etc. There was evidence of areas of phreatophytic vegetation this 

includes marsh and surface water pond area was noted in wetland located at the northeast portion of the 

site and east of Boyce’s Creek.   

2.10 Results of Previous Investigations 

Terraprobe has previously completed hydrogeological in 2006 and geotechnical investigation in 2001for 

the subject property. These reports included: 

 Hydrogeologic Evaluation, Proposed  Residential Subdivision, West Half of Lot 22, 
Concession 1 (Albion) Part 1, Plan 43R-3575, Town of Caledon, Ontario, dated June 2, 
2006, prepared by Terraprobe Limited, File 1-05-0178. 

 Geotechnical Investigation, Proposed  Residential Subdivision, West Half of Lot 22, 
Concession 1 (Albion) Part 1, Plan 43R-3575, Town of Caledon, Ontario, dated March 
23, 2001, prepared by Terraprobe Limited, File 01109. 

The borehole logs are appended to this report. The borehole locations are presented on the accompanying 

Figure 5. Summary of previous investigations are presented below. 

2.10.1 2001 Geotechnical Investigation (File No. 01109) 

In 2001, Terraprobe completed a geotechnical investigation (File No. 01109, reported March 23, 2001) at 

the site. The investigation included ten boreholes advanced across the entire site and installation of six (6) 

nested monitoring well piezometers to assess the shallow subsurface conditions. The borehole findings 

and laboratory test results are provided in Append ix B.  

The boreholes were completed to depths of approximately 5.0 to 8.1 m below grade.  The piezometers 

were installed in selected boreholes to permit measurement of shallow ground water levels. Additional 

shallow boreholes (approximately 3.0m below existing grade) were advanced without soil sampling 

within metres of each of the boreholes 1 to 6 in order to facilitate piezometer installation. Borehole logs 

are appended to this report. 
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In summary, the subsurface soil conditions encountered in the boreholes across the site consisted of a 

surficial topsoil layer underlain by a stratum of disturb native soil, ranging from 0.8m to 1.5m in 

thickness. The disturbed native soil was in turn underlain by native soils which extended to the full depth 

of the investigation at every borehole location. The native soils consisted of alluvial deposits of silt to 

sandy silt or silty sand to sand with trace of clay. Glacial till, comprised of silty sand, was encountered 

underlain the alluvial soil deposits in Boreholes 7,9, and 10 at a depth of 2.3 m, 1.5 m and 4.6 m below 

existing grades respectively. 

Water levels were measured in each of the boreholes immediately following the drilling operation and in 

each of the deep monitoring well piezometers approximately one week after drilling had been completed. 

No information about the water level measurement of the shallow peizometers. The water levels 

measured at the time of drilling and during visit are summarized below:. 

Table 2-2: Summary of Piezometers and Ground Water Levels (Terraprobe 2001) 

Borehole No. Depth of 
borehole 

(mbgl) 

Depth to 
cave 

(mbgl) 

Unstabilized 
water level 

upon 
completion 

(mbgl) 

Water Level in 
Well on 

January 29, 
2001(mbgl) 

 Depth 

BH/Piezometer 1 8.1 7.0 2.1 1.2 

BH 2 8.1 open 3.9 0.4 

BH/Piezometer 3 8.1 open 1.2 0.1 

BH/Piezometer4 7.9 4.2 3.6 5.0 

BH/Piezometer5 8.1 3.0 2.1 2.3 

BH/Piezometer6 8.1 open 3.0 2.8 

BH 7 4.8 1.4 0.5 n/a 

BH/Piezometer8 5.0 open dry dry 

BH 9 4.7 open dry n/a 

BH 10 4.7 2.4 dry n/a 

                           Note: mbgl = meter below ground level 

                                        n/a =  piezometer not installed                

2.10.2 2006 Hydrogeological Evaluation (File No. 1-05-0178) 

Terraprobe completed a hydrogeological evaluation for the proposed subdivision (File No. 1-05-0178), 

reported June 2, 2006).  The hydrogeological study was carried out based on the findings from the 

geotechnical investigation of 2001.  

In summary, the hydrogeological evaluation concluded that:  

 The site is situated within the Oak Ridges Moraine Conservation.  
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 Landform conservation techniques must be applied to the steeply sloping along the 
southwestern edge and in the north of the developments. These techniques will consist of 
maintaining existing site grades in these areas. 

 The site is situated in an area of ground water recharge which contributes to the overall 
Hydrogeologic function of the Oak Ridges Moraine Area. 

 Ground water recharge rates  at the site can be maintained through simple mitigation 
meatures including: 

o Direction of roof to  overland flow or soakaway pits 

o Grading and filling at the site conducted with sandy material similar to those 
naturally occurring at the site. 

2.11    Ground Water 

Water levels were measured on March 27 and May 29, 2013 in all the existing monitoring wells 

peizometers installed as part of the previous investigation.  Some of the monitoring wells piezometers 

from the previous investigations were not found during the site visit. The water levels measured in the 

remaining wells are summarized in the following table 2-3.  

Table 2-3: Summary of Piezometers and Ground Water Elevations (Terraprobe 2013) 

Borehole No. Depth of 
borehole 

(mbgl) 

March 27, 2013  May 29, 2013  

Water Level (mbgl) 

BH/Piezometer1S 2.94 1.24 0.45 

BH/Piezometer1D 6.25 0.99 0.89 

BH/Piezometer2S 

Not 
Found 

 

  

BH/Piezometer2D   

BH/Piezometer3S   

BH/Piezometer3D   

BH/Piezometer4S 3.01 Blocked @ 0.1 dry 

BH/Piezometer4D 6.82 4.62 4.35 

BH/Piezometer5S 1.89 1.65 1.60 

BH/Piezometer5D 5.94 1.76 1.57 

BH/Piezometer6S 4.1 1.93 1.44 

BH/Piezometer6D 5.97 Blocked @ 0.29 1.39 

BH/Piezometer8S Not 
Found 

 

  

BH/Piezometer8D 
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It should be noted that field work consisting of borehole drilling and installation of monitoring wells 

peizometers was completed as part of 2001 geotechnical investigation. No additional boreholes or 

peizometers were completed as part of the current hydrogeological evaluation update.  The boreholes 

from previous investigations were terminated at (5.0 to 8.1 m below grade). Historical data showing the 

ground water levels are provided in Table 2-2 above. The groundwater levels from the historical 

investigations are similar to the results from the recent investigation. 

2.12     Review of Current Regulatory Requirements 

A review of current regulatory requirements in connection with the proposed development was 

conducted, including those of the Town of Caledon, the Oak Ridges Moraine Conservation Plan, the 

Toronto and Region Conservation Authority, relevant information is provided below: 

2.12.1 The Town of Caledon 

The information contained in the Town of Caledon Official Plan indicates that the site is designated as 

“Policy Area 2”, as depicted in Figure 8. The Town specifies that the maximum permitted density in 

Policy Area 2 will be 31 units per 40.5 hectares (100 acres), plus any density bonuses awarded under 

Sections 7.1.9.12 and 7.1.11.3. The Official Plan (Land use Plan Schedule A and D) indicates that the 

western portion of the site is located within the special study area and the eastern portion is located within 

the Town of Caledon Environmental Policy Area. According to the Land Use Plan Schedule P the site is 

located within the Natural Core Area. 

2.13  Review of Oak Ridges Moraine Conservation Plan 

The site falls within the Oak Ridges Moraine area. The Oak Ridges Moraine Conservation Plan was reviewed 

to assess considerations and requirements for site development, criteria such as 

 Hydrologically- Sensitive Areas,  
 Wellhead protection areas were reviewed 
 Landform conservation,  
 Aquifer vulnerability,  
 Rapid Infiltration Basins and Columns 
 Watershed Plans, Water budgets and conservation Plans.  

 

A summary of the requirements of the Oak Ridges Moraine Conservation Plan is provided below. 

2.13.1  Section 26 - Hydrologically Sensitive Features 

The Oak Ridges Moraine Conservation Plan indicates the following as hydrologically sensitive features: 

 Permanent and intermittent streams 
 Wetlands 
 Kettle Lakes  
 Seepage areas and springs 
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There are potentially hydrologically sensitive features found on or within 120 m of the site. There is a 

permanent stream, Boyce’s Creek, situated on the property. Ground water seepage or springs is directly 

associated with Boyce’s Creek. There are no kettle lakes on the site. The ORMCP requires that there will 

be no development or site alteration within a hydrologically- sensitive features or the vegetation 

protection zone. The minimum vegetation protection zone for these features is all land within 30 m of a 

meander belt for a permanent stream.  Wetlands were also identified on the site by the Ministry of Natural 

Resources (MNR). Boyce’s Creek and the associated wetland areas are part of regulated area and 

development within these areas is not permitted. It should be noted that proposed development is outside 

of the regulated areas and does not include Boyce’s Creek and the associated wetland area.   A further 

study, including a subsurface investigation and detailed feature based monitoring program  will be 

required  to determine the potential impact, if any, that the development may  have on these features.  

Extent of proposed development is presented on the attached proposed development area Figure 2.  

2.13.2  Section 28 - Well Head Protection Areas 

This section of the plan prohibits certain land uses and land management practices within well head 

protection areas. The prohibited uses are: 

  Storage (except by an individual for personal or family use ) of: 

o Petroleum fuels 
o Petroleum solvents and chlorinated solvents, 
o Pesticides, herbicides, and fungicides, 
o Construction equipment, 
o Inorganic fertilizers, 
o Road salt 
o Contaminants listed in Schedule 3 of Regulation 347 

 Generation and storage of hazardous waste or liquid industrial waste 

 Waste disposal sites and facilities, organic soil conditioning sites, and snow storage and 
disposal    facilities. 

The proposed residential development will not involve any of the prohibited uses noted above. 

Southern Portion of the site is located within the 25- year time of travel zone for Municipal Well 2 and 3 

Caledon well fields as designated by the Town of Caledon (Figure 11). This is sufficient travel time to 

ensure that the proposed site (residential subdivision with full municipal services) will not affect these 

wells head protection areas. 

2.13.3  Section 29 - Areas of High Aquifer Vulnerability 

The site is located in an area of high aquifer vulnerability. In areas of high aquifer vulnerability certain 

property uses are prohibited under the Oak Ridges Moraine Conservation Plan, such as the generation and 
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storage of hazardous waste or liquid industrial waste, waste disposal sites and facilities, organic soil 

conditioning sites, snow storage and disposal facilities, underground and above-ground storage tanks that 

are not equipped with an approved secondary containment device, and storage of a severely toxic 

contaminant (O.Reg.347) as noted in Section 2.13. 2 There will be no prohibited land uses or practices 

associated with the proposed residential subdivision. The areas of aquifer vulnerability are shown on 

Figure 10.  

2.13.4  Section 30 - Land Form Conservation  

The assessment of the potential requirements for landform conservation requires a six step process. This 

process is outlined below. 

 

Step 1- Applicability 

The subject site is located in a Category 2 Landform Conservation Area of the Oak Ridges Moraine 

Conservation Plan, as noted on Figure 8.  On this basis, the guidelines suggest that it is necessary to 

proceed to Step 2. 

 

Step 2- Determine Land Use Designation 

Step 2 requires the proponent to determine the land use designation on the subject property. As shown on 

the ORMCP Land Designation Map (Figure 9), the development lands are divided into two land use 

designations. The western portion of the site is designated as a settlement area and eastern portion of the 

site as designated as a natural linkage area. The proposed residential subdivision development will be on 

the western portion of the site, a private dwelling is proposed for the northeastern portion of the site.  

Step 3- Determine Type of Application 

Step 3 of the development involves assessment of the scale or type of development. Based on the 

guidelines, the site is defined as a major development since it involves the creation of more than four lots 

for the proposed residential subdivision on the western portion of the site. On this basis, it is necessary to 

proceed to Step 4. 

 

Step 4- Background Information 

Step 4 requires the collection of more detailed background information to provide further assessment of 

site and ANSI characteristics. 

 

Elevation contours for the site were prepared at a scale of 1: 2000 at a contour interval of 1m, per the 

requirement of the guidelines. The contour plan is shown on Figure 14. The slopes were classified in the 

following categories; 

 Less than 2 percent 
 2 to 5 percent 
 5 to 1 0 percent 
 1 0 to 15 percent 
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 15 to 25 percent 
 Greater than 25 percent 

 
 
Detailed analysis indicated that areas of steeply sloping land are found in the south central portion of 

the property, and along the banks of Boyce’s Creek; however, for the development portion of the site, 

steeply sloping land is found only along the southeastern edge and a portion in the northern section 

of this area, as shown in Figure 15. 

 

Sloping ground is defined as slopes of greater than 15 percent gradient over a vertical height of 

5 m and a continuous distance of 50 m. 
 
 
Category 2 Landforrn Conservation Areas are areas with a slope of greater than I 0 percent 

constituting between 20 and 50 percent of the land area.  For the development portion, only a small 

portion (i.e. less than 20 percent) of the land has a slope of greater than 10 percent. Therefore, this 

area of the site does not fall in a Category 2 Landform Conservation Area.  

 It was determined that there were no significant landforms such as kames, kettles, or ridges found 

directly on the development site. One permanent stream, Boyce’s Creek, is located on the subject 

property, but is not within the development lands. There are no other water bodies located on the 

property. 

 

Based on the above analysis, the following conclusions are reached: 

 

 The topographic characteristics of the site indicate that the development area does not 
fall in a Category 2 Landform Conservation Area. 

 Only a small portion of the development area contains steeply sloping lands. 
 There are no significant landform features such as kames, kettles, or ridges situated on 

the site. 
 There is one permanent stream located on the subject property, but not within the 

development area. 
 The development area is not situated within the boundary of an Earth Science ANSI.  

 
 
The results of this analysis were then applied to assess appropriate site design characteristics subsequently 

in Step 5. 

 

Step 5- Identify Planning, Design, and Construction Standards and Targets 

Step 5 of the guideline requires the proponent to identify the basic limitations and opportunities with 

respect to design of the site. The specific design considerations required by the guideline are noted 

below: 
 
 
(i)  Identify policies of Section 30 of the ORMCP that apply to the application 
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The landform analysis indicates that the development area of the site does not exhibit the 

characteristics of a Category 1 or Category 2 Landform Conservation Area, nor does it possess 

significant landforms. Based on this, the only applicable policy is Section 30(9), which requires a 

development strategy that identifies appropriate planning, design and construction practices to 

minimize disruption to landform character. 
 
 
(ii)  Identify the areas of the subject lands that are subject to the design standards specified in 

Sections 30(5) and (6) of the ORMCP. 
 
 
There are no portions o f  the development area that are subject to the design standard specified in 

Section 30(5) or (6) of the ORMCR, since the land is not classified as either Category 1 or Category 

2 with respect to landform conservation. 
 
 
(iii)  Identify the area of the subject lands that will not be developed or altered due to: 
 
 
- presence of key natural heritage features and hydrogeologically-sensitive features including 

vegetative protective zones 

- presence of significant landform features including kames, kettles, ravines, and sloping lands,  

- limitations passed by the connectivity  requirements of Section 20 of the plan 

 

Development will only take place on the southwestern and north east portions of the 

property as shown on Figure 15. There will be no development east of the western banks of 

Boyce's Creek; hence there will be no alteration to the slopping banks of the creek or the creek itself. 

The sloping area in the south central portion of the property will not be developed or altered. No 

development or alteration will occur in the extreme western portion of the site, in the wooded area.  

 

(iv)  identify  the areas of the subject land that may be developed subject to landform conservation 

techniques. 

 

The area designated as the development area, as shown on Figure 15, may be developed subject to 

landform conservation techniques. Landform conservation techniques may be required along the 

southeastern edge of the development area, and a small portion in the north of this area due to the 

steeply sloping land present. 

 

There are no open corridors on the site that are required to be set aside. 
 
 
(vii)  Identify  areas  of the subject within an Earth Science  A N S I  where an earth science 
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evaluation must be prepared. 
 
 

None of the subject land falls within an Earth Science ANSI, therefore there is no requirement to 

prepare an earth science evaluation. 

 
Step 6- Prepare Development Strategy/ Detailed Design 

 

Step 6 of the guideline requires a more detailed description of the planning design and construction 

practices that will be required to minimize disruption to landform character. 

 

The development plans for the property have not yet been finalized. Once the plan is finalized, the 

proponent should provide a site plan which identifies: 

 Final contours of the site at a map scale of 1:2000 or larger and final contours of at least 2 
metre intervals; 

 The final location of all roads, building and structures; 

 Identification of the areas on the site where grading changes are proposed; 

 Representative cross sections across the site showing before and after contours; 

 A detailed description of all landform conservation techniques that will be employed 
during the planning, design and construction techniques will be applied only along the 
development areas. These techniques will consist of maintaining exsiting site graes in this 
area; 

 Lands where disturbance to landform character is proposed including a breakdown by 

- Total area of disturbance; and  

- % of total developable area. 

2.13.5  Section 47 – Rapid Infiltration Basins and Columns 

The plan prohibits the construction of rapid infiltration basins and columns in the Oak Ridges Moraine 

area.  

 

Infiltration basins and columns are not proposed as part of the storm water management works. Therefore, 

this section of the plan is not applicable.  

2.13.6   Watershed and Conservation Plans 

The above plans will be discussed in section 2.13.7 under the Toronto and Region Conservation 

Authority.  
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2.13.7 Toronto and Region Conservation Authority 

The site is located within the Main Humber River Sub watershed of the Humber River. The TRCA, 

Humber River State of the Watershed Report; Surface Water Quality (2008) indicated that the site is 

within the boundary of Centreville Creek secondary sub-watershed units. Centreville Creek is one of the 

main Humber River drainage areas. The headwater of this Creek originates from Niagara Excarpment 

from which it flows across the Oak Ridges Moraine down to the south slope into the Peel Plain. A permit 

from the TRCA will be required prior to site development. 

A review of the interim watershed Characterization Report of TRCA Watersheds of (2009) indicates that 

the subject site is located within a Highly Vulnerable Aquifer (HVA) area as well as a Significant 

Groundwater Recharge Area (SGRA). The HVA and SGRA designation is based on the potential for high 

infiltration rates. The site is not located within any currently existing Wellhead Protection Areas or Intake 

Protection Zones, and is therefore not considered to be a vulnerable area for municipal drinking water 

supplies under the Clean Water Act. 

2.13.8 Ontario Ministry of Natural Resources  

The Ontario Ministry of Natural Resources mapping of Natural Areas is shown on Figure 12. The Ontario 

Ministry of Natural Resources National Heritage Information Centre database for listings of Areas of 

Natural or Scientific Interest (ANSIs) was reviewed. According to the database, no ANSIs were listed 

within 500 m of the Property. However, wetlands were also identified on the site by the Ministry of 

Natural Resources (MNR). Under the Oak Ridges Moraine Conservation Act the minimum area of 

influence for an Earth Science ANSI is 50 m; therefore, planning, design and construction practices must 

ensure protection of ecological or geomorphological attributes for which the ANSI was identified as well 

as the determination of whether a minimum vegetation protection zone is required for the site.  

2.13.9 Other Regulatory Authorities 

The property is not located within the Niagara Escarpment Plan Area or the Greenbelt Protection Area, 

but within Natural Heritage Area. This Natural Heritage Area includes a cold water stream (Boyce’s 

Creek) that discharges into Centreville Creek. 

2.14 Summary of Potential Hydrogeological Constraints to Site 
Development 

Based on a review of current regulatory requirements the (Oak Ridges Moraine Conservation Plan and 

other regulatories) there are few significant hydrogeologic constraints to the proposed site development 

that have been identified.  
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The results of the study indicate that the most significant hydrogeologic and hydrologic function at the 

site is ground water recharge. Therefore the main goal during design of any residential subdivision 

planned for the property should be to maintain the ground water recharge rates at the site. 

 

The results of the investigation indicate that the water table is situated at depths of approximately 1 to 4 m 

below grade. A feature based water balance and monitoring program would be required in order to assess 

the potential impacts to the local natural feature in the vicinity of the site. 

2.15 Regional Climate 

The site is located in the climatic region of Southern Ontario known as the South Slopes Region. The 

following general climate data were obtained from Environment Canada publications and from the 

Environment Canada on-line database. This information presents Average climate data was taken for the 

period of 1960 to 1999.  

Annual total precipitation 863mm 

Mean annual water surplus (based on 100 mm soil storage) 313mm 

Mean annual evapotranspiration 550mm 

The climate is typical for Southern Ontario with rainfall exceeding evapotranspiration. It is noted that the 

above are average values which are representative in a regional context. There will be seasonal and 

annual variations in these values. However, the average values will govern long term ground water 

recharge rates. Therefore, average values are appropriate for the assessment of hydrogeologic conditions 

at the site. 

2.16 Site Inspection to Assess Hydrogeologic Features 

A detailed site inspection was conducted to assess the presence of features which are significant from a 

hydrogeologic viewpoint. In particular, the site was inspected to assess the following: 

 Areas of visible ground water discharge, springs or seepage at the site or in the vicinity of 
the on-site water courses. 

 Areas of potential enhanced ground water recharge such as closed drainage features or 
depressions or large flat areas which may allow for significant ground water infiltration. 

 Inspection of swales and drainage courses for evidence of ground water seepage or 
springs. 
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 Evidence of phreatophytic vegetation, which may indicate seasonally high ground water 
levels and/or ground water discharge and seepage. 

The inspection indicates the site is generally characterized by gently rolling topography. No significant 

areas of ground water recharge (such as depression or kettles) were identified on the subject property. A 

cold water stream (Boyce’s Creek) transverses the north middle and southeast corner of the property. The 

principal drainage feature on the site is Boyce’s Creek, which flows in a southward direction, in a 

meandering, well defined channel. Runoff and base flow at the property generally drains across the 

property by diffuse overland flow from the northern property boundary toward the south; into the Boyle’s 

Creek. There are no other permanent water courses or significant drainage features on the site. There was 

evidence of areas of phreatophytic vegetation this includes marsh and surface water pond area was noted 

in wetland located at the northeast portion of the site and east of Boyce’s Creek.   
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3.0 DISCUSSION AND ANALYSIS 

3.1 Proposed Development Plan 

The proposed development plan is presented on Figure 2. The proposed development will consist of 

residential subdivision at the western portion of the site and the private dwelling at the north east corner 

of the site. . The development will be serviced by internal roadways and full municipal services for water 

and sewage.  

As noted Figure 2, the proposed development concept includes the following:  

 The extreme western portion, the eastern portion of the site and the areas around Boyce’s 
Creek will not be developed.   

 The proposed development will incorporate low impact development (LID) measures 
with respect to storm water management. 

3.2 Principal Hydrogeologic Features and Hydrogeologic Function 

Based on the data review, the site exhibits the following principal hydrogeologic features: 
 The shallow soil conditions at the site are characterized by alluvial deposits consisting of 

sand and silt materials, underlain by sandy silt glacial till. These materials are of 
moderate to low hydraulic conductivity. 

 The site is situated within the Oak Ridge Moraine area, both from a geologic perspective, 
and as defined by Provincial Policy Plan. 

 There is a permanent steam, Boyce’s Creek, which is located in the eastern portion of the 
property and transverses, the site in a northwest to southeast direction. The creek receives 
ground water discharge. 

 There are several confined aquifer systems found at depth, on or in the vicinity of the site. 
These systems provide water supply to both individual and municipal wells. 

On the basis of the above features, it is considered that the most important Hydrogeologic function of the 

site is to provide ground water recharge. This recharge primarily provides local base flow to Boyce’s 

Creek. 

3.3 Water Balance for Pre- and Post- Development 

As noted in the hydrogeological evaluation report prepared by Terraprobe, the near surface soils at the 

site generally consist of a silt and sand matrix. The surface soils at the site provide medium to low volume 

of ground water recharge into the shallow ground water system.  
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While the area of the site is considered a ground water recharge zone; the soils at the site are generally of 

Moderate to low permeability and will not provide significantly large recharge rates. Notwithstanding 

this, the primary hydrogeologic function of the site is as a ground water recharge area. 

A water balance model was prepared for the site to assess the distribution of rainfall, run-off and 

infiltration for existing (pre- and post- development) conditions. The model is based on the climate data 

presented in Section 2.15 of this report. The Thornthwaite method was used to evaluate the relative 

balance between rainfall, evaporation and evapotranspiration in the shallow soil zone as shown in 

Appendix C. Based on this calculation, water balance was developed. 

The site statistics were based upon the details as provided by VA3 Design for 2031818 Ontario Inc. A 

copy of the site plan is attached as Figure 2. The following summarizes the site statistics for the property: 

Proposed Development (Southwest Portion -Town Homes) 

 Residential roof area – 4,792 m2 

 Pavement areas (roads, driveways) – 1,890 m2 

 Proposed Pervious Driveway area (assuming 70% permeability) – 1,432 m2 

Proposed Development (Northeast Portion –Single Residential Models) 

 Residential roof area (house coverage and deck) – 477.64 m2 

 Proposed Pervious Driveway area (assuming 70% permeability)  – 458.79 m2 

Other Areas within the Site  

 Access roadways area outside the development area is 2,080 m2 

 Total open space/ landscape areas – 177,322 m2 

Total site coverage is approximately 188, 453 m2 

In summary, the total annual ground water recharge component for the area is about 188 mm/a. This 

recharge was determined using the MOE Table 2 and Table 3 approach in the MOE Hydrogeological 

Technical Information Requirements for Land Development Applications (1995). The remaining water 

surplus, which is approximately 125 mm, will be directed to runoff. Using this water balance, the 

infiltration volumes over the site were calculated. These calculations are based on a total site area of 

188,453 m2, and total impervious lot coverage of approximately 5.2% (2.8% roof coverage and 2.4% 

hard/ impervious coverage) as per the information provided by VA3 Design.  A copy of the site plan is 

attached as Figure 2. 
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The detailed water balance calculations are presented in the accompanying Appendix C. The water 

balance (pre- and post-development) is summarized below: 

3.4 Pre-Development Condition 

Table 3-1 Pre- Development Water Balance  
 

Condition Area  
 (m2) 

Precipitation 
(m3) 

Evapotranspiration 
(m3) 

Infiltration   
(m3) 

Run-Off      
(m3) 

Vacant Land 188,453 162,635 103,649 35,429 23,557 

 

3.5 Post-Development Condition 

A water balance was conducted for the post-development conditions, using the site development plan 

provided on Figure 2. The post-development water balance accounts for hard-surfaced areas created by 

buildings, sidewalks, and pavements.  

The following assumptions were applied for the post-development water balance  

 There will be no infiltration beneath hard- surface areas including, buildings, pavements, 
and sidewalks. 

 It is assumed that the entire road allowance consists of hard-surface areas (e.g., 
infiltration within grassed boulevards is not included). 

 Infiltration rates in open areas of the site (lawns, landscaped areas and parks) will occur 
at rates similar to those for pre-development conditions. 

 There will be no evapotranspiration beneath hard- surfaced areas. 

 Runoff from residential housing units will be available for infiltration over lawn areas.   

The water balance (pre- and post-development) is summarized below: 

The water balance calculations for the post-development case are provided in the appendix C. The results 

of the analysis are summarized in Table 3-2 below: 

Table 3-2 Post- Development Water Balance  
 

Condition Area  
 (m2) 

Precipitation 
(m3) 

Evapotranspiration 
(m3) 

Infiltration   
(m3) 

Run-Off      (m3)

Open Area 177,322 153,029 97,527 33,337 22,165 
Hard Surfaces 4,537 3,916 nil nil 3,916 
Pervious Surface 1,324 1,142 728 249 165 
Building Roofs 5,270 4,548 nil nil 4,548 

 

In the post-development case, there is a significant decrease in evapotranspiration and increase in 

available surface water run-off.  
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The volume of surface water run-off available from residential roof tops was calculated as noted in 

Appendix C. This volume of water will be available as a resource, to maintain ground water recharge and 

function at the site. The volume of roof run-off available is compared to the difference in infiltration 

between pre-development and post-development, as noted in Table 3-3 below: 

Table 3-3 Roof runoff Infiltration Deficit and Volume of Available Roof Run-off 
 

  Potential Post-Development 
Infiltration Deficit (m3) 

Volume of Roof Run-off Available 
(m3) 

Proposed Development Site 1,844 4,548 

 

As noted, the volume of roof runoff exceeds the infiltration deficit. This confirms that, with proper storm 
water management and mitigation measures, the overall infiltration rates at the site can be maintained. 

 
The proposed development of the site would have the following effect: 
 

 A net increase in runoff at the site from 23,557 m3 to 30,794 m3. 

 A net decrease in evapotranspiration from 103,649 to 98,255 m3/a.  

 A net decrease in the infiltration at the site from 35,429 m3 to 33,585 m3 /a.  

 The deficit of 1,844 m3/a. in post development infiltration volume can be matched by 
using 41% of roof runoff available in the post development conditions. In addition, post 
development infiltration volume could be enhanced by implementation of any of the 
mitigation measures which are discussed below. 

Given the medium to  low permeability soils found at the surface, and the resulting  recharge rates at the 

site, the most practical method for maintaining a water balance at the site would be through the 

implementation of various passive, low-impact development (LID) techniques. It is recommended that 

these systems be implemented at the site on a best management practice approach, where feasible. Further 

information regarding potential LIDs at the site is provided below. 

3.6  Low Impact Development Techniques  

As noted above, the site is considered to be significant in terms of ground water recharge. This is due to 

the medium to low permeability soils encountered at the surface of the site. As such, low impact 

development techniques are recommended to be considered and implemented using a best management 

practice approach. The TRCA normally requires retaining storage on site for the first 5 mm of rainfall.  

In order to enhance ground water recharge at the site, any of the following LID measures may be 

implemented: 

 Use of extra topsoil in open space areas and backyards.  
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 Infiltration measures within the green space and buffer located at the rear of the property. 
 Directing roof leaders to overland flow. 
 The use of permeable surface cover such as permeable pavers. 
 Reducing lot grades to maximize contact time of run-off and maximize infiltration.  
 Rain water harvesting and cisterns. 

Generally, lot level controls, such as those noted above, will be suitable for all areas of the site to 

maintain ground water infiltration. Lot level controls generally provide for infiltration over broad areas, 

which more closely duplicate the infiltration conditions at the site, prior to development.  

The storm water management measures must specifically address the maintenance of ground water 

recharge of the proposed development in order to preserve the Boyce’s Creek function at and beyond the 

proposed development.  

Further details regarding these measures can be found within the Low Impact Development Storm Water 

Management Planning and Design Guide prepared by the Toronto and Region Conservation Authority. 

3.7 Site Design Measures to Preserve Ground Water Conditions 

Notwithstanding the moderate to low permeability soils encountered across the majority of the site, the 

primary hydrogeologic goal at the site is the maintenance of recharge rates.  Therefore, the primary design 

considerations will be: 

 Maintenance of ground water recharges rates. The recharge should occur over a broad or 
diffuse  area, where practical, to match existing conditions   

 Maintenance of the overall continuity of the surface drainage and ground water flow at 
the site.   

 
 Each of these issues is addressed separately below.  
 

3.7.1 Maintenance of Ground Water Recharge Rates  

On-site features, specifically Boyce’s Creek and the associated wetlands relies on ground water input. The 

existing ground water recharge rates at the site are approximately 188 mm/a. These recharge rates are 

based on the site-specific conditions. This recharge occurs in a broad or diffuse manner over the entire 

site. Within the proposed development area, there are no significant local depressions or zones of 

enhanced recharge.  Provided the overall recharge volume at the site is maintained, the hydrogeologic 

function on the site will be preserved.  There are no specific on-site features (such as spring or wetlands) 

that are supported by ground water discharge. 

Stormwater and Flood Plain Management Report indicating the implementation of Low Impact 

Development (LID) practices should be prepare to for the subject site.  
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As noted in the water balance calculation, the implementation of LID measures of the property will result 

in a surplus of infiltration in the post development case. 

3.7.2 Maintenance of the Overall Continuity of the Ground Water and 
Base Flow at the Site 

It will be necessary to ensure that shallow ground water flow is maintained to prevent reduction of base 

flow to water courses. Generally, shallow ground water is directed through the sand and silty sand 

deposits. Property servicing activity should be conducted in a fashion to ensure that the ground water flow 

is not disrupted over the long-term. This will include application of the following mitigating measures:  

 Use of native backfill materials at the property. In particular, excavations should be 
backfilled with native sand and silt materials to ensure continuity of ground water flow 
across excavations.  

 Use of trench plugs to prevent drainage of shallow ground water. Trench plugs should be 
installed to prevent drainage of shallow ground water along granular bedding for services 
and long-term lowering of ground water levels.  

 Use of appropriate materials for property grading purposes. Property grading should be 
conducted using materials of like or higher hydraulic conductivity than the materials 
found at the property. Property material should not be capped with lower permeability 
materials which would serve to reduce ground water recharge rates. 

3.8 Site Design Measures to Preserve Ground Water Conditions 

It will be necessary to ensure that the ground water levels at the site are not lowered as a result of 

drainage which may occur along bedding for underground services. Similarly, it will be necessary to 

ensure that the lateral ground water flow through the sandy deposits is not truncated, in the event that 

excavations or site grading occurs in these deposits. 

The site grading measures and installation of underground services should consider the following:  

 The excavation of underground services across sand layers may interrupt ground water 
flow. Trench backfilling operations should be carried out with materials that are similar 
to the materials that have been excavated. In particular, sand zones must not be truncated 
by backfilling of the trench using lower permeability materials. 

 All underground services should be provided with cutoff plugs at manhole locations. 
Care should be taken to seal all pipe joints and manhole structures. This is required to 
prevent ground water flow and drainage along granular bedding for the services, and 
infiltration into underground services. 

 The overall volume and duration of surface water flow to sensitive features, such as the 
valley lands west of the proposed development should be considered. Site grading 
measures should ensure that surface water flows to these features are maintained. 
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4.0 REQUIREMENT FOR FURTHER STUDY 

There is sufficient information available to assess the potential hydrogeologic impacts of the proposed 

development. Appropriate mitigating measures are available to ensure that the impacts are maintained at 

acceptable levels.  

Additional study will be required prior to detailed design. The additional study will include the following:  

 Drilling of boreholes to assess the shallow and deep soil conditions including the vertical 
and horizontal extent of potential ground water bearing zones throughout the site. 

 Detailed feature based water balance to assess the impact of the development on the 
wetland and Boyce’s Creek located within the subject property. 

 Installation of monitoring wells to assess groundwater levels and groundwater flow 
directions and gradients. 

 Design of engineered measures to maintain ground water infiltration  
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5.0 SUMMARY AND CONCLUSIONS 

In summary, the results of the site investigations indicate that it is feasible to develop the subject 

residential community without creating ground water related impacts. The following specific summary 

and conclusions are made summary and conclusions are provided. 

1. The results of a previous subsurface investigation conducted at the property indicate that the 
property is underlain by highly variable soils, comprising of sand silt soils matrix. The soils are 
typically of moderate to low permeability. The groundwater table was identified at approximately 
0.1 to 4.35 m below grade 

2. A review of the MOE water well records indicates that the majority of existing wells are 
completed within the bedrock. The majority of the wells are drilled for domestic purposes. 

3. The property is situated in a hydrogeological- sensitive area, based on the review of various 
regulatory guidelines and published information. These designations are based on the potential 
for high infiltration rates (i.e. presence of permeable surface soils). However, the property is not 
located within any currently existing Wellhead Protection Areas or Intake Protection Zones, and 
is therefore not considered to be a vulnerable area for municipal drinking water supplies under the 
Clean Water Act. 

4. The primary hydrogeologic functions which must be maintained at the site include: 

 Maintenance of ground water recharge across the site including the base flow input to 
Boyce’s creek. 

 Maintaining surface drainage to on-site natural features including woodlots and wetland. 
 Preservation of the pathways or zones of ground water transmission  

 

5. Infiltration rates at the site can be maintained through the use of a variety of low impact 
development techniques. These include: 

 Lot grading. 
 Increased topsoil thickness. 
 Direction of roof leaders to overland flow 
 Bio-retention swales. 
 Permeable pavers. 
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TABLE 1: DETAILED WATER BALANCE - 

PROPOSED LEXIS-BAYVIEW CALEDON EAST SUBDIVISION, CALEDON, ONTARIO

1. Climate Information

Precipitation 863 mm/a 0.863 m/a

Evapotranspiration 550 mm/a 0.55 m/a

Water Surplus 313 mm/a 0.313 m/a

2. Infiltration Rates

Table 2 Approach - Infiltration Factors

Hilly Land 0.1

Open sandy loam 0.4

Cover-Cultivated 0.1

TOTAL 0.6

Infiltration (0.6 x 313) 188 mm/a 0.188 m/a

Run-off (313-188) 125 mm/a 0.125 m/a

Table 3 Approach - Typical Recharge Rates

silty sand to sandy silt 150 - 200 mm/a

silt 125 - 150 mm/a

clayey silt 100 - 125 mm/a

Site development area is underlain by silty sand to sandy silt 

Based on the above, the recharge rate is approximately 188 mm/a 0.188 m/a

with runoff of 125 mm/a 0.125 m/a

3. Property Statistics

Pre- development lot coverage

Lot Area 18.85 ha 188,453 m
2

 Existing Lot Area 18.85 ha 188,453 m
2

A) Southwest Portion (Town Homes)

Developable Area 2.061 ha 20,606 m
2

Allowable Impervious Area (50% of Developable area) 1.303 ha 13,030 m
2

a) Proposed Building Area/Rooftops

Building Area/ Rooftops Coverage 0.479 ha 4,792 m
2

b)  Hard surfaces

Private Road/ Parkind Area Paved or  Asphalt Surfaced 0.189 ha 1,890 m
2

c) Proposed Pervious Driveway area 

Total Pervious Driveway area 0.143 ha 1,432 m
2

Assume gravel covered with 70% permeability 0.100 ha 1,002 m
2

Impervious  driveway area  with 30% impermeability 0.043 ha 430 m
2

 Impervious layers (outside the developable  areas)

d) Paved / Asphalt (Driveways) 0.120 ha 1,196 m
2

Proposed Total Development Area (a+b+c+d) 0.831 ha 8,308 m
2

B) Northeast Portion (Single Residential)

Developable Area 0.220 ha 2,197 m
2

Allowable Impervious Area (50% of Developable area) 0.110 ha 1,098 m
2

a) Proposed Building Area/Rooftops

Building Area/ Rooftops Coverage/Deck 0.048 ha 478 m
2

b) Proposed Pervious Driveway area 

Total Pervious Driveway area 0.046 ha 459 m
2

Assume gravel covered with 70% permeability 0.032 ha 321 m
2

Impervious  driveway area  with 30% impermeability 0.014 ha 138 m
2

 Impervious layers (outside the developmental areas)

c) Paved / Asphalt (Driveways) 0.088 ha 884 m
2

Proposed total  Development Area (a+b+c) 0.150 ha 1,500 m
2

C) Total Impervious layers (outside the developmental areas)

 Southwest Portion- Paved / Asphalt (Driveways) 0.120 ha 1,196 m
2

 Northeast- Paved / Asphalt (Driveways) 0.088 ha 884 m
2

 Total Impervious layers outside the developmental areas for   site 0.208 ha 2,080 m
2

D) Proposed Building Area/Rooftops for the entire site 0.53 ha 5,270 m
2

E) Hard/ Impervious surfaces  for the entire site 0.45 ha 4,537

F) Proposed Pervious Driveway area for the entire site 0.13 1,324 m
2

G) Open Space/ Landscape

4. Post- development lot coverage
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TABLE 1: DETAILED WATER BALANCE - 

PROPOSED LEXIS-BAYVIEW CALEDON EAST SUBDIVISION, CALEDON, ONTARIO

Total Open Space/ Landscape within the  development areas 

and the remainder of the site 17.73 177,322 m
2
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TABLE 1: DETAILED WATER BALANCE - 

PROPOSED LEXIS-BAYVIEW CALEDON EAST SUBDIVISION, CALEDON, ONTARIO

5. Annual Pre-Development Water Balance

Land Use Area (m
2
) Precipitation (m

3
) Evapotranspiration (m

3
) Infiltration (m

3
) Run-Off (m

3
)

Existing Buildings & Hard surfaces nil nil nil nil nil

Open Space/Landscape 188,453 162,635 103,649 35,429 23,557

Total 188,453 162,635 103,649 35,429 23,557

6. Annual Post-Development Water Balance

Land Use Area (m
2
) Precipitation (m

3
) Evapotranspiration (m

3
) Infiltration (m

3
) Run-Off (m

3
)

Building/Roof tops Coverage 5,270 4,548 nil nil 4,548

(entire site)

Hard surfaces (entire site) 4,537 3,916 nil nil 3,916

Landscape (entire site) 177,322 153,029 97,527 33,337 22,165

Proposed Pervious Driveway
(70% Peameability) 1,324 1,142 728 249 165

TOTAL 188,453 162,635 98,255 33,585 30,794

7. Comparison of Pre-Development and Post-Development

Precipitation (m
3
) Evapotranspiration (m

3
) Infiltration (m

3
) Run-Off (m

3
)

162,635 103,649 35,429 23,557

162,635 98,255 33,585 30,794

8. Requirement for Infiltration of Roof Runoff

Volume of post-development infiltration 33,585 m
3

Volume of pre-development Infiltration 35,429 m
3

Deficit from pre to post-development infiltration 1,844 m
3

Percentage of total roof runoff required to match pre-development infiltration 41 %

Note: Totals may vary slightly due to rounding of values during calculation.

Pre-Development

Post-Development

 13-12-2164 3 of 4 Terraprobe Inc.Terraprobe Inc.Terraprobe Inc.Terraprobe Inc.



TABLE 1: DETAILED WATER BALANCE - 

PROPOSED LEXIS-BAYVIEW CALEDON EAST SUBDIVISION, CALEDON, ONTARIO
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APPENDIX D

TERRAPROBE INC.



Terraprobe 
Consulting Geotechnical & Environmental Engineering 

Construction Materials Inspection & Testing 
 
 

May 29, 2013 File No. 13-13-3081-6 
Brampton Office 

 
 

Dear Resident/ Property Owner: 
 
 
 
 
RE: PRIVATE WELL INVENTORY 

PROPOSED LEXIS- BAYVIEW, CALEDON EAST 
SUBDIVISION, CALEDON, ONTARIO 

 

 
 

Terraprobe Inc. was retained by 2031818 Ontario Limited c/o Lexis Bayview Developments, to undertake 

a private well inventory for properties within the vicinity of their property identified as Proposed Lexis-

Bayview, Caledon East Subdivision.  The proposed development is located on the east side of Airport 

Road approximately 600 m north of Old Church Road in the community of Caledon East, Ontario.  The 

well inventory is being conducted to identify private wells within the vicinity of the proposed 

development. 
 

The purpose of our visit is to conduct interviews with local residents and land owners in regards to water 

supply wells in operation surrounding the development project. The information we hope to obtain 

will include: 
 

 
1.   The Location of the well(s) and septic bed (if known) 

2.   The depth, diameter and construction details of the well(s); 

3.   The pump type and depth, and any water treatment systems in use; 

4.   Information regarding the past performance of the well(s); 
 
 

A copy of the completed questionnaire will be provided upon request. We anticipate that these questions 

can be answered in a few minutes. If there is access to your well, and with your permission, our 

representatives will measure the depth and level of water in your well. 
 

 
Although you were not at home today when we visited, our staff will be working in the area for the next 

several weeks. If you would like to participate in the survey, and there is a particular time that suits your 

schedules, please contact Samuel Oyedokun of Terraprobe at (905) 796-2650, any question you may have 

regarding the survey can also be answered at that time. When calling please reverse the long distance 

charges and indicate to the receptionist that you are calling in regards to the “Proposed Lexis-Bayview 
Terraprobe Inc. 

Greater Toronto Hamilton – Niagara Central Ontario Northern Ontario
11 Indell Lane 
Brampton, Ontario L6T 3Y3 

903 Barton Street, Unit 22 
Stoney Creek, Ontario L8E 

220 Bayview Drive, Unit 25 
Barrie, Ontario L4N 4Y8 

1012 Kelly Lake Rd., Unit 1 
Sudbury, Ontario P3E 5P4 

(905) 796-2650 Fax: 796-2250 (905) 643-7560 Fax: 643-7559 (705) 739-8355 Fax: 739-8369 (705) 670-0460 Fax: 670-0558
www.terraprobe.ca 



Well Monitoring Program        May 29, 2013 
Proposed   Lexis- Bayview Caledon 
East, Subdivision 

File No. 13-13-3081-6 

   Caledon, Ontario.   
 

 
Caledon East, Subdivision, Well Survey”. Our receptionist is available during regular working hours of 

8:30 am to 5 pm. The questionnaire may also be completed over the telephone, or the attached questions 

can be answered and forwarded via email to soyedokun@terraprobe.ca. 
 

 
We understand that your participation in this survey is voluntary; however your co-operation is greatly 

appreciated. Thank you for your consideration of our private well inventory. 

 
Yours truly, 
Terraprobe Inc. 

 

 
 
 
 
 
 

Samuel Oyedokun, B.Eng., PMP®  
 
 
 
 

Brampton Office 
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Terraprobe 
Consulting Geotechnical & Environmental Engineering 

Construction Materials Engineering, Inspection & Testing 
 
 

May 29, 2013                                                                                                                File No. 13-13-3081-6 
  Brampton Office 

 

 
Dear Resident/Property Owner: 

 
 
 
 

RE: PRIVATE WELL INVENTORY 
PROPOSED LEXIS-BAYVIEW CALEDON EAST 
SUBDIVISION, CALEDON, ONTARIO 

 
 

 

If you have received the attached letter regarding the above mentioned water well inventory, it’s because 

you were unavailable at the time of door-to-door canvassing and if you would like to participate in the 

well survey we ask that you please contact Samuel Oyedokun of Terraprobe at (905) 796-2650 or by 

email at soyedokun@terraprobe.ca. 
 

If replying to the well survey by telephone or email, the following information pertaining to the well is 

requested, if known: 
 
 

  Type of well (i.e. drilled, dug, bored) 
  Casing material (i.e. Metal, concrete, stone, etc.) 
  Pump type & depth (i.e. Submersible [Pump in well]/Jet Pump [Pump in house]) 
  Water treatment systems in use (i.e. Water Softener, Reverse Osmosis, UV light) 
  Date well was constructed 
  Depth of well 
  Use of the well (i.e. Residential/Agriculture/Livestock/Commercial etc.) 
  Number of residents/people well supplies water 
  Past water quality problems with well (i.e. High bacteria levels, high iron, etc,) 
  Past water quantity problems with well (i.e. Does/has well run dry in past, why?) 
  Is well water consumed, or is water purchased for consumption (i.e. bottled water) 
  Any past operating problems with well detailing the nature of the problem and when it 

occurred. 
 

Your response and participation in our water well monitoring program is appreciated. Thank you for your 

consideration in this matter. 
 

 
 
 
 
 

Greater Toronto: 
11 Indell Lane 

 
Hamilton-Niagara: 
903 Barton Street, #22 

Terraprobe Inc. 
Central Ontario: 
220 Bayview Drive, #25 

 
Northern Ontario: 
1012 Kelly Lake Rd., #1 

Brampton, ON  L6T 3Y3 
Tel: (905) 796-2650 
Fax: (905) 796-2250 
brampton@terraprobe.ca 

Stoney Creek, ON L8E 5P5 
Tel: (905) 643-7560 
Fax: (905) 643-7559 
stoneycreek@terraprobe.ca 

Barrie, ON L4N 4Y8 
Tel: (705) 739-8355 
Fax: (705) 739-8369 
barrie@terraprobe.ca 

Sudbury, ON P3E 5P4 
Tel: (705) 670-0460 
Fax: (705) 670-0558 
sudbury@terraprobe.ca 

www.terraprobe.ca 




