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1.0 INTRODUCTION 

Terraprobe was retained by The Alton Development Inc. to complete a hydrogeological investigation in 

support of private sewage servicing for a proposed residential development (the Site) in the Village of 

Alton (Caledon), Ontario.  It is proposed to construct a residential subdivision consisting of 14 townhouse 

blocks consisting of a total of 67 residential units.  The Village of Alton is currently serviced with 

municipal water servicing with properties utilizing private sewage servicing. 

The subject property is situated south of Queen Street West between Agnes Street and Emeline Street in 

the Village of Alton as indicated on the attached Figure 1.  The Site consists of an irregular shaped 

undeveloped parcel of land covering an area of approximately 4.0 hectares (10 acres).    

A hydrogeological investigation has been completed for the Site to summarize the findings of the field 

study and related ground water monitoring and quality sampling program; to provide a description of the 

physical soil and ground water characteristics of the Site; and, to establish the baseline ground water 

quality for nutrient parameters (including nitrogen containing species and phosphorus) to allow for any 

required future assessment of the nutrient loading and attenuation capacity of the site to accommodate 

planned sewage system servicing for the development of the Site.  A review of applicable planning 

policies, including the Town of Caledon Official Plan and Source Water mapping and wellhead protection 

zones was completed to assess potential site restrictions with regards to applicable planning policies for 

the subject property. 
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2.0 SCOPE OF WORK 

In addressing the above components, the following scope of work was undertaken: 

 Review of Geological and Hydrogeological Setting of the Site: A review of available background 
geological and Hydrogeological information for the Site was completed using Ontario Geological 
Survey (OGS) maps, Ministry of Environment Conservation and Parks (MECP) water well 
records database and Oak Ridges Moraine Group (ORMGP) database for the Site.  A detailed 
visual inspection of the Site and surrounding areas to determine local topography and drainage. 
The presence of significant hydrogeological features such as closed depressions (areas of 
groundwater recharge), seeps and springs was assessed. 

 Private Well Survey: A private well survey was completed to assess potential downgradient 
receptors for proposed on-site subsurface sewage disposal.  Property owners were contacted 
concerning the presence of, and details about water supply wells on private properties within a 
500 m radius of the site. Where private water supply wells were present, if property owners did 
not respond to inquiries, staff were sent to physically inspect the wells.  The Peel Works 
Department was also contacted and confirmed that all properties are connected to the municipal 
water system.      

 Completion of Subsurface Investigations: Multiple subsurface investigations were conducted to 
investigate shallow soil and groundwater conditions at the Site.  A borehole program was 
completed by Terraprobe in February 2019 to investigate shallow soil and groundwater 
conditions, which established a series of monitoring wells across the site to monitor stabilized 
groundwater elevations, including seasonal high groundwater conditions, and to complete in-situ 
hydraulic conductivity testing and groundwater sampling.  In addition to the completed borehole 
program a series of 18 test pits were completed by Gunnell Engineering in August 2022 to 
evaluate shallow soil and groundwater conditions in the vicinity of proposed subsurface sewage 
disposal beds. 

 Laboratory Soil Analysis: Laboratory analysis of grain size distribution was carried out for soil 
samples obtained from the completed subsurface investigation.  Grain size analysis was carried 
out to establish percolation rates to assess tile bed sizing for the various proposed development 
concepts. 

 Groundwater Monitoring and Sampling: Groundwater monitoring and water quality sampling 
was carried out to establish seasonal groundwater fluctuations including seasonal high 
groundwater conditions and to conduct water quality analysis to establish background water 
quality with respect to nitrates. 
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3.0 SITE DESCRIPTION 

3.1 Location and Site Description 

The Site is located south of Queen Street West between Agnes Street and Emeline Street in the Village of 

Alton, where the intersection of Queen Street West and Main Street is located approximately 250 m to the 

northwest of the Site. The location of the Site is shown on the attached Figure 1.  The Site consists of an 

irregular parcel of land covering an area of approximately 4.0 hectares (10 acres) consisting of a vacant 

lot.  The Site is situated within the Village of Alton surrounded by detached residential dwellings to the 

north, east, south and west limits of the Site.  Properties within the Village of Alton are provided with 

municipal water servicing.  Alton municipal supply wells 3 and 4 servicing the Village of Alton are 

situated along Queen Street East approximately 650 m northeast of the Site (approximately 400 m 

northwest of the intersection of Queen Street West and Main Street.  Municipal sewage servicing is not 

currently available within the Village of Alton.   

It is proposed to develop the Site for use as a residential subdivision consisting of 14 condominium 

townhouse blocks comprising a total of 67 residential units with a combined common amenity/SWM 

area.  

Proposed plans of development are provided in the attached Appendix A.  The proposed residential 

development is to be serviced using municipal water servicing and private subsurface sewage disposal 

systems.   

3.2 Regional Geology and Hydrogeology 

The current understanding of the surface geological setting of the Site is based on scientific work 

conducted by the OGS (OGS, 2003). Much of the Site is mapped as till consisting of a stone poor sandy 

silt to silty sand-textured till. However, northwest, and west portions of the Site are mapped as 

glaciofluvial deposits, comprising river deposits and delta topset facies and sandy deposits (OGS, 2003).  

Overburden deposits in the vicinity of the Site are expected in the range of 6 to 10 m in thickness based 

on well records on file with the MECP.   

Bedrock underlying the Site consists mainly of Amabel Formation consisting of white to blue-grey, thick 

to massive bedded, dolostone (OGS, 2007).  However, the northwest portion of the Site is mapped with 

Clinton Cataract Group, consisting of shale, sandstone and dolostone.  Limestone bedrock forms a 
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productive regionally extensive confined to semi-confined aquifer.  The municipal supply wells for the 

Village of Alton are completed within the limestone bedrock at depth. 

The local hydrogeology was assessed through a review of well records on file with the Ministry of the 

Environment Conservation and Parks (MECP).   Well records located downgradient from the site were 

reviewed within the study area extending to Emeline Street to the west, Agnes Street to the east, the 

subject site to the south and Shaws Creek to the north.  Table 3-1 provides a summary of well records 

situated within the defined study area. 

Table 3-1: Summary of Down-Gradient Well Records 
Well ID Easting Northing Year 

Installed 

Water 

Level (m) 

Well Use Stratigraphy (depth in metres) 

4908785 574517 4856373 2001 n/a n/a Abandonment 

4904962 574566 4856373 1976 2.7 Test Hole No Info 

4900960 574564 4856421 1957 5.2 Domestic Clay (5.5) Limestone (17.7) 

4900964 574563 4856444 1959 0.9 Domestic Clay (4.9) Limestone (12.2) 

4904746 574675 4856531 1975 3.0 Domestic Clay/Stones (4.3) Limestone 

(27.4) 

7211283 574700 4856551 2013 n/a n/a Abandonment 

4900968 574724 4856547 1962 2.4 Domestic Clay/Stones (6.4) Limestone 

(12.8) 

4900967 574730 4856552 1960 4.3 Domestic Sand/Stones/Clay (8.4)  

Limestone (23.8) 

7330876 574612 4856350 2019 1.5 Test Hole Sand/Gravel (6.1) 

7330874 574736 4856520 2019 4.0 Test Hole Sand/Gravel (4.6) Limestone (4.7) 

In total 10 well records were situated within the study area with two decommissioning records, three test 

holes/monitoring wells and five domestic wells reported to have been completed between 1957 and 1976.  

Alton is presently serviced with municipal water.  A well survey was complete to confirm locations of the 

above noted well records further discussed in Section 3.8 below.   

3.3 Regional Physiography  

The Site is located within a regional physiography of Southern Ontario known as Guelph Drumlin Field.   

It is underlain by dolostones of the Amabel and Guelph Formations which dip gently toward the 

southwest. The till in drumlins is loamy and calcareous and was derived mostly from dolostone of the 

Amabel Formation. In addition, it contains fragments of the underlying red shale which is exposed below 



Hydrogeological Investigation December 07, 2023 
Residential Development, Agnes Street – Alton ON File No. T1220087.000 

 

 

Terraprobe Page No. 5 
 

 
 

the escarpment. The till throughout is rather stony, with large surface boulders being more numerous in 

some localities than others (Chapman and Putnam, 1984). 

3.4 Topography and Drainage 

The topography at the Site consists of gently rolling topography sloping to the north toward Queen Street 

West.  The topographic high to the southern extent of the Site sits at an elevation of approximately 421.9 

m, falling to the north and eastern extents of the Site at an elevation of approximately 411.2 m, a total 

grade change of approximately 10.7 m.   

Topography slopes toward Shaws Creek situated approximately 80 m north of the Site.  Shaws Creek 

forms a sub-watershed of the Credit River watershed.  Shaws Creek flows eastward to form the West 

Credit River approximately 750 m east of the Site.  Shallow groundwater flow in the vicinity of the Site is 

expected to follow topography and be directed to the west and northwest toward Shaws Creek.   

3.5 Natural Heritage Features 

Records for wetland features are scattered around the Site, with the details summarized below: 

 Provincial Wetland Features: Two provincial wetland complexes are in proximity to the Site. 

Credit River at Alton Wetland Complex: This feature is located approximately 750 m to the 

northeast, and Alton-Hillsburg Wetland Complex is located approximately 1.4 km to the west of 

the Site. 

 Evaluated as Other: Coulterville Wetland Complex, located approximately 550 m to the 

southwest of the Site, is evaluated as other natural heritage features. 

 Not Evaluated Wetland Features:  A wetland feature located approximately 70 m to the northwest 

of the Site (adjacent to the Queen Street West) is not evaluated as per Ontario Wetland Evaluation 

System (OWES).  

Records for Area of Natural and Scientific Interest (ANSI) are mapped approximately 2.7 km and 2.6 km 

to the northwest and west of the Site, respectively.  Additionally, wooded areas are scattered around the 

Site. Record review indicates that there are no records of any above-mentioned natural heritage features 

within or abutting the Site. 
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3.6 Source Water Protection Areas 

Source Water Information Atlas provided by MECP was reviewed on October 22, 2019, and March 01, 

2023. The Site is mapped within the jurisdiction of Credit Valley Source Protection Area. Record review 

indicates that the Site is located within the area designated as ‘Groundwater Under the Direct Influence of 

Surface Water’ (GUDI) or Wellhead Protection Area (WHPA)-E for Alton municipal wells 3 and 4 

servicing the community of Alton. The Vulnerability Score assigned to the site falls within a score of 8 

and is identified as a medium threat area for pathogens.  Wellhead protection mapping for the Site and 

surrounding areas of Alton are provided in the attached Appendix B.  

Under the Credit Valley, Toronto and Region and Central Lake Ontario (CTC) Source Water Protection 

Plan the identified ground water threat resulting from site development is anticipated to be septic systems 

governed under the Building Code Act (SWG-1).  Specific actions would require a prioritized 

maintenance inspection program for the oldest identified systems or for systems in the highest areas of 

vulnerability.  Areas within a WHPA-E are identified as high vulnerability with a Vulnerability Score of 

10.  The site is not identified within an area of highest vulnerability.  For the remaining areas the primary 

concern would be potential increases for nitrates and pathogens to underlying ground water.  CTC 

mapping indicated the subject site falls outside significant ground water quality threat areas.   

Given the GUDI designation for Alton Municipal Wells 3 and 4, and the proximity of the site to Shaws 

Creek surface water has been considered the primary groundwater receptor for effluent from proposed on-

site sewage disposal.   

3.7 Results of Site Inspection  

A site inspection was completed on April 4, 2019, to assess site conditions.  The Site consisted of a 

vacant grass field with a gradual fall in topography from the east to west across the Site.  Drainage 

features at the Site were not evident, and runoff is expected to form a sheet flow and be largely infiltrated 

across the Site.  Local areas of depression, ponding water and phreatophytic vegetation were not 

observed.  Areas of enhanced groundwater infiltration are not expected at the Site. 

3.8 Private Well Survey 

In addition to the MECP well records search, private well surveys were conducted by Terraprobe on 

March 17, 2022, and by Gunnell Engineering in June 2022.  Field confirmations of the MECP well 

records summarized in Table 3-1 was not able to be completed because well tags were not evident on the 
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surveyed wells.  Private well survey letters distributed by both Terraprobe and Gunnell Engineering and 

no local property owners responded to indicate that they had a drinking water well.  Visual surveys were 

completed to confirm the details of private well.  Properties located along Agnes Street (northeast), Davis 

Drive (southeast) and Emeline Street (southwest) represent relatively new residential dwellings which 

were confirmed through the well survey to be serviced using municipal water supplies.  The older 

properties along Queen Street West that existed prior to the installation of the municipal water system in 

the 1980s were confirmed by the Region of Peel to be municipally serviced, but a number were identified 

as still having existing private wells.  Private wells were identified at the following municipal addresses: 

 Existing Dug Wells: 1341 (lot 15), 1349 (lot 14), 1365 (lot 13), and 1409 (lot 6) Queen St. W. 

 Drilled Wells: 1375 (lot 11) and 1387 (lot 9) Queen St. W. 

 No Located Well: 1367 (lot 12) and 1379 (lot 10) Queen St. W 

 Decommissioned Well: 1401 (lot 7) and 1417 (lot 5) Queen St. W. 

Confirmed well locations determined by the completed well surveys are indicated on the attached site 

plan provided in Appendix A (Drawing SP-1 by Gunnell Engineering, dated July 21, 2022). 

The private wells located along Queen Street West immediately northwest of the site were not sampled as 

permission to access wells was not provided by property owners and because they were not reported as 

being used for potable water supplies and therefore not considered as a groundwater receptor of concern 

for on-site septic systems.  Given the proposed on-site sewage systems are under 10,000 L/day, 

Reasonable Use assessment to the down-gradient property boundary for the on-site septic systems is not 

required and approvals for septic systems would be under the Ontario Building Code.  For the detailed 

septic designs the required OBC setback distances to the drilled and dug wells are to be provided based on 

the surveyed well type (i.e., 30 m setback from dug wells and 15 m setback from drilled wells).   

3.9 Results of Subsurface Investigation 

A subsurface investigation was carried out on February 7th and 8th, 2019 consisting of 8 borehole 

locations to various depths between 2.5 and 6.7 m below existing grades (elevations between 415.5 and 

408.9 m).  Drilling was carried out by a specialized drilling sub-contractor using a track mounted drilling 

rig equipped with hollow stem augers.  Split spoon soil sampling was completed at regular intervals along 

with Standard Penetration Testing.  Soil and groundwater conditions encountered within completed 

boreholes were logged by a Terraprobe technician present over the duration of drilling activities.   
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Soil conditions encountered as part of the subsurface investigation generally consisted of topsoil 

overlying localized areas of fill and silty fine sand followed by silty sand and gravel with occasional 

cobbles and boulders to the depth of completion.  Borehole locations are indicated on the attached Figure 

2, borehole logs summarizing the results of the subsurface investigation and results of soil laboratory 

testing are provided in the attached Appendix C.  A detailed description of the soil stratigraphy 

encountered at the Site is provided below. 

A series of 18 test pits were excavated at the site in August 2022 by Gunnell Engineering in the vicinity 

of proposed tile beds.  Test pits were completed to varying depths between 1.8 to 2.1 m below existing 

grades.  Test pit locations are indicated on Gunnell Engineering drawing SP-1 dated July 21, 2022, 

provided in Appendix A.  Test pits indicated shallow soils consisted of topsoil overlying fine to coarse 

sands with varying amounts of gravel.  Groundwater was not encountered within any of the completed 

test pits.   

3.9.1 Topsoil 

A layer of topsoil was encountered at the surface of each completed borehole between 150 to 600 mm in 

thickness. Topsoil thickness was confirmed at the location of boreholes and should not be used to 

estimate quantities of topsoil present at the Site. 

3.9.2 Fill 

Fill deposits were encountered underlying topsoil within boreholes BH2 and BH5 to BH8.  Fill deposits 

consisted of silty fine sand to sand and gravel.  The thickness of fill deposits where encountered was 

observed to be variable with thicknesses between 0.5 to 1.5 m.  Fill deposits were encountered to depths 

between 0.8 to 2.1 m below existing grades (elevations between 420.4 and 412.6 m).  The relative density 

of fill deposits was generally observed to be loose to dense based on the completed Standard Penetration 

Testing.  

3.9.3 Silty Fine Sand 

A layer of silty fine sand was encountered underlying topsoil within BH1 and underlying fill deposits 

within BH5 and BH6.  The thickness of silty fine sand was observed to range from 1.6 to 2.5 m.  Silty 

fine sand deposits were encountered to depths between 2.1 to 4.0 m below existing grades (elevations 

between 417.9 and 410.9 m).  The relative density of silty fine sand deposits was generally observed to be 

loose to compact based on the completed Standard Penetration Testing. 
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3.9.4 Silty Sand and Gravel 

A layer of silty sand and gravel was encountered within all boreholes at depths between 0.5 to 4.0 m 

below existing grades extending to the depth of completion.  It was encountered underlying topsoil 

deposits within BH3 and BH4, underlying fill deposits within BH2, BH7 and BH8 and underlying silty 

fine sand in BH1, BH5 and BH6.  The relative density of silty sand and gravel ranged from compact to 

very dense based on the completed Standard Penetration Testing. 

Laboratory soil grain size analysis was carried out on selected soil samples and is summarized in the 

following Table 3-2:  

Table 3-2: Summary of Borehole Soil Grain Size Analysis     
Sample 

ID 

Sample 

Depth (m) 

Gravel 

(%) 
Sand (%) Silt (%) Clay (%) Soil Description 

BH1 Sa2 1.0 2 86 4 8 Fine sand, trace gravel silt and clay 

BH8 Sa3 1.8 27 41 23 9 Silty sand, trace clay and gravel 

Shallow soils up to depths ranging from 2.0 to 4.0 m were generally observed as compact in nature 

becoming dense at depths greater than 4.0 m.  Based on the above grain size analysis the investigated 

soils were assigned a classification of SM under the universal soil classification with expected percolation 

rates of 12 min/cm.  

Table 3-3 provides a summary of grain size analysis completed by Gunnell Engineering for completed 

test pits: 

Table 3-3: Summary of Test Pit Soil Grain Size Analysis     
Sample 

ID 

Sample 

Depth (m) 

Gravel 

(%) 
Sand (%) Silt and Clay (%) Soil Description 

TP22-1 2.1 0 95 5 Sand, little or no fines  

TP22-4 2.0 0 95 5 Sand, little or no fines 

TP22-7 2.1 0 95 5 Sand, little or no fines 

TP22-13 1.8 0 95 5 Sand, little or no fines 

 Based on the completed grain size analysis for shallow test pits soils were assigned a classification of SP 

under the universal soil classification with expected percolation rates between 6 to 10 min/cm. 

It should be noted that the subsurface conditions are confirmed at the borehole location only and may 

vary at other locations. The boundaries between the various strata represent an inferred transition rather 
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than a precise plane of geological change. This provided summary is intended to correlate the data to 

assist in the interpretation of the subsurface conditions at the Site.  For more specific subsurface details 

including results of standard penetration testing, soil grain size analysis, moisture content, detailed soil 

descriptions and a water level summary, refer to borehole logs provided in the attached Appendix C. 

3.9.5 Groundwater Conditions 

Groundwater levels were measured within four (4) monitoring wells installed within selected boreholes 

BH2, BH5 and BH8.  Monitoring well identification followed the numbering of the boreholes completed 

as part of this investigation.  Geodetic elevations of monitoring well locations were obtained from the 

topographic survey competed for the Site and monitoring well locations were mapped with a handheld 

GPS device.  Table 3-4 provides a summary of monitoring well locations established at the Site: 

Table 3-4: Monitoring Wells Details     

MW ID 
Coordinates Ground Surface 

Elevation (masl)* 

Well Depth 

Easting (m) Northing (m) mbgs** masl 

MW2-S 
574614 4856342 415.8 

3.0 412.8 

MW2-D 6.1 409.7 

MW5 574776 4856396 421.9 6.2 415.7 

MW8 574738 4856521 413.9 4.6 409.3 

Note: 
*masl: meters above sea level 
**mbgs: meters below ground surface 

Monitoring wells were screened with a 1.5 m length well screen completed within silty sand and gravel 

deposits. One (1) pair of nested monitoring well was installed at BH2 location to assess vertical 

groundwater flow gradients. Monitoring wells were identified using the same numbering as borehole 

locations (i.e., MW5 was completed within BH5).  The shallow and deep monitoring wells are identified 

as MW2-S and MW2-D, respectively. Water levels were monitored at the installed monitoring wells as 

summarized in the following table (Table 3-5): 

Table 3-5: Summary of Groundwater Monitoring     

Location 

Water Levels 

04-Mar-19 04-Apr-19 25-Apr-19 09-Aug-19 

mbgl * masl ** mbgl Masl mbgl masl mbgl masl 

MW2-S 2.3 413.5 1.6 414.2 1.3 414.5 2.4 413.4 

MW2-D 2.4 413.4 1.8 414.0 1.6 414.2 2.6 413.2 



Hydrogeological Investigation December 07, 2023 
Residential Development, Agnes Street – Alton ON File No. T1220087.000 

 

 

Terraprobe Page No. 11 
 

 
 

MW5 6.3 415.6 6.2 415.7 >6.4 <415.5 6.1 415.8 

MW8 2.2 411.7 1.6 412.3 1.1 412.8 2.4 411.5 

Note: 
*mbgs: meters below ground surface 
**masl: meters above sea level 

From the above measured groundwater levels the seasonal high groundwater level was observed at the 

Site on April 25, 2019.  Seasonal variation in groundwater levels at the Site ranged from 1.1 mbgs at 

MW8 to lower than 6.4 mbgs at MW5.  The groundwater flow direction is expected to the north of the 

Site toward Shaws Creek situated approximately 120 m north of the Site.  The inferred groundwater flow 

direction is provided on the attached Figure 3.  Monitoring wells achieved adequate site coverage to 

provide horizontal groundwater flow gradients as illustrated in Figure 3.  At the time of investigation, the 

locations of stormwater features were not finalized. 

Groundwater levels are expected to vary across the site due to the horizontal groundwater flows to the 

northeast to Shaw’s Creek and grading across the site also sloping to the north of the site.  Seasonal high 

groundwater conditions for the infiltration/stormwater chambers were assessed based on interpolated 

groundwater conditions determined from measured groundwater levels within instrumentation spread 

across the site.  Based on this review groundwater elevations of 414.2 m, measured at MW 2-D, were 

considered as a conservative value for seasonal high groundwater conditions for these features.  

Groundwater elevations of 415.8 m noted at MW5 are representative of groundwater levels to the 

topographically higher portions of the property along the south property limit and would not be reflective 

of groundwater elevations in the areas of proposed infiltration/stormwater chambers.  Groundwater levels 

within MW8 to the northeast were observed at 412.8 m. 

Vertical hydraulic gradients were assessed based on the observed water level within MW2-S/MW2-D.  A 

review of groundwater level at the nested monitoring wells indicates a slight downward hydraulic 

gradient within the Site. The vertical hydraulic gradient considering groundwater level elevations 

measured on August 9, 2019, is estimated at 0.06. 

3.10 In-Situ Hydraulic Conductivity Testing 

Single well response tests were carried out at each monitoring well location to evaluate the rate of flow of 

groundwater through native soils present at the Site.  Single well response tests were carried out as rising 

head tests at MW2-S, MW2-D and MW8.  Rising head hydraulic conductivity testing involved removing 

a quantity of groundwater from within the well and monitoring the rate of groundwater recovery to static 

conditions with time.  Due to insufficient groundwater within MW5 hydraulic conductivity testing was 
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not completed at this Location. Table 3-6 provides a summary of the results of in-situ hydraulic 

conductivity testing carried out at the Site:  

Table 3-6: Summary of In-Situ Hydraulic Conductivity Testing     
Monitoring Well ID Screened Formation Hydraulic Conductivity (m/s) 

MW2-S Silty Sand and Gravel 4.7 x 10-7  

MW2-D Silty Sand and Gravel 4.1 x 10-6 

MW8 Silty Sand and Gravel 8.6 x 10-7 

The average hydraulic conductivity for silty sand and gravel deposits at the Site are expected at  

1.8 x 10-6 m/s.  It is anticipated that the average value would be representative of compact soils.  Dense 

deposits of silty sand and gravel are generally expected at depths greater than 2.0 m below existing grades 

and would be representative of conditions encountered at MW2-S.  The results of in-situ hydraulic testing 

are provided in the attached Appendix D.  These values are considered consistent with the expected 

percolation rates of 12 min/cm based on the completed grain size analysis testing as summarized in 

Section 3.5.4 above. 

3.11 Groundwater Quality 

Groundwater quality sampling was completed from within MW2-S, MW2-D and MW8 on March 4, 

2019.  Groundwater quality sampling was not completed from MW5 due to insufficient groundwater 

within the monitoring well.  Groundwater was sampled for nitrogen containing parameters and total 

phosphorus.  The results of water quality analysis are summarized in the Table 3-7: 

 
Table 3-7: Summary of Groundwater Quality Results     
Parameter Unit MW2-S MW2-D MW8 

Total Ammonia mg/L <0.05 0.11 <0.05 

Total Kjeldahl Nitrogen mg/L 0.42 0.39 0.66 

Total Phosphorus mg/L 0.63 2.8 2.1 

Nitrite mg/L <0.01 <0.01 <0.01 

Nitrate mg/L 2.87 0.32 0.96 

Nitrite + Nitrate mg/L 2.87 0.32 0.96 

Laboratory certificates of analysis for completed groundwater sampling are provided in the attached 

Appendix E.  The above water quality is considered background groundwater quality with respect to 

nitrate and phosphorus.  The shallow monitoring well MW2-S showed the highest concentrations of 

nitrate at 2.87 mg/L.  Deeper monitoring wells MW2-D and MW8 showed concentration of nitrate at 0.32 
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and 0.96 mg/L respectively.  It is expected that nitrates observed within shallow groundwater are due to 

private subsurface sewage systems surrounding the Site.  

3.12 Proposed Development 

The residential development is proposed to consist of 67 residential units within a total of 14 

condominium townhouse blocks with 4 to 5 units.  Each townhouse block will each be serviced with an 

on-site sewage system, with daily design sewage flows ranging between 1,750 to 2,000 L/day based on 

the proposed individual unit sizes, with each of the 14 individual sewage systems to be based on total 

daily design sewage flows between 8,000 to 9,900 L/day.  Proposed sewage systems will be subject to 

Ontario Building Code (OBC) approvals through the Town and would not be applicable to approvals with 

the Ministry of the Environment Conservation and Parks as sewage flows are not proposed to exceed 

10,000 L/day.  Sewage system design is discussed further in Section 4.0 below and is based on the 

proposed dispersal bed layout prepared by Gunnell Engineering.   

Dewatering will be addressed at detailed site plan design stage when foundation elevations are 

established.  SWM and water servicing is expected above shallow groundwater and therefore dewatering 

is not expected for site servicing. 

4.0 DISCUSSION AND ANALYSIS   

4.1 Summary of Site Conditions 

The results of the investigation indicate the following general hydrogeological function for the Site: 

 
• A subsurface investigation was carried out at the Site which involved drilling at eight locations 

with monitoring wells established at three selected locations and a series of 18 test pits completed 

to depths ranging from 1.8 to 2.1 m in depth in areas proposed for septic tile beds.  Soil 

conditions generally consisted of topsoil overlying localized areas of fill and silty fine sand to 

sand, followed by silty fine sand and sand and gravel to the completed depth of investigation.  

Groundwater was not encountered, and test pits remained open and dry upon completion. 

• Seasonal high groundwater levels were observed at the Site during the Site investigation 

completed on April 25, 2019, at depths of approximately from 1.1 mbgs at MW8 to lower than 

6.4 mbgs at MW5.  Seasonal variation in groundwater levels was observed between 1.0 to 1.3 m 

below grades at the Site from within MW2 and MW8 (MW5 was observed to be dry during 
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monitoring).  It is expected that groundwater flows to the north of the Site towards Shaws Creek 

situated approximately 120 m north of the Site. 

• Seasonal high groundwater conditions for the infiltration/stormwater chambers were assessed 

based on interpolated groundwater conditions determined from measured groundwater levels 

within instrumentation spread across the site.  Based on this review groundwater elevations of 

414.2 m, measured at MW 2-D, were considered as a conservative value for seasonal high 

groundwater conditions for these features.  

• A review of the Ministry of the Environment Conservation and Parks well record database was 

completed for properties located downgradient of the site.  The search area was defined by the 

subject property to the south, Emeline Street to the west, Agnes Street to the east and Shaws 

Creek to the north.  In total 10 well records were situated within the study area with two 

decommissioning records, three test holes/monitoring wells and five domestic wells reported to 

have been completed between 1957 and 1976.  Alton is presently serviced with municipal water. 

• A private well survey was completed for properties within a 500 m radius of the site.   Properties 

along Agnes Street (northeast), Davis Drive (southeast) and Emeline Street (southwest) represent 

relatively new residential dwellings which were confirmed to be serviced using municipal water 

supplies.  Properties along Queen Street West were noted to also be municipally serviced, but 

several were identified with existing private wells.  Of the 12 lots immediately northwest of the 

site four lots were confirmed with dug wells, two were confirmed with drilled wells, two lots 

were confirmed to have decommissioned wells and two lots received no response to the survey.  

• It was verified through the Region of Peel, that all homes surrounding the site are connected to 

the municipal water system.  

• Soil grain size analysis was carried out for native silty sand and gravel.  Based on the observed 

grain size distribution it is expected that soil percolation rates of approximately 6 to 10 min/cm 

are applicable for the Site. 

• In-situ hydraulic conductivity testing was completed at MW2-S, MW2-D and MW8.  The 

average hydraulic conductivity for silty sand and gravel deposits at the Site is expected at           

1.8 x 10-6 m/s. 

• Groundwater quality analysis was completed for monitoring wells MW2-S, MW2-D and MW8.  

The background groundwater quality with respect to nitrate in shallow groundwater ranged from 
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0.32 to 2.87 mg/L.  The observed background nitrate concentrations are anticipated to be due to 

surrounding private subsurface sewage disposal systems located up-gradient from the Site.  

• It is proposed to develop the Site as a residential subdivision consisting of 67 residential units 

with 14 condominium townhouse blocks.  Sewage servicing will be provided by private 

subsurface sewage disposal systems.  Sewage systems beds are proposed for each townhouse 

block and will be designed based on daily design sewage flows ranging from 7,000 to 9,900 

L/day. 

4.2 Sewage System Design for Proposed Development 

Design parameters have been provided by Gunnell Engineering for the construction of Waterloo Biofilter 

tertiary treatment sewage systems with Type ‘A’ Dispersal Beds to service proposed townhouse blocks.  

Design parameters were summarized in the Sewage System Brief prepared by Gunnell Engineering dated 

March 14, 2023, and summarized on Drawing SP-1, Overall Site Plan: Septic System Layout Criteria 

included within Appendix A.  Dispersal Bed requirements by block are summarized in Table 4-1 below: 

Table 4-1: Type ‘A’ Dispersal Bed Sizing Requirements 
Block Daily Design 

Flow (Q) L/day 
Area Required 

(Q/50) m2 
Bed Dimensions* 

m 
1 9,900 198.0 5.0 x 40.0 

2 9,900 198.0 7.2 x 32.0 

3 9,900 198.0 7.2 x 32.0 

4 9,900 198.0 7.2 x 32.0 

5 8,000 160.0 7.2 x 28.0 

6 9,900 198.0 7.2 x 32.0 

7 8,000 160.0 7.2 x 32.0 

8 9,900 198.0 7.2 x 32.0 

9a and 9b 9,900 198.0 7.2 x 32.0 

10 9,900 198.0 7.2 x 32.0 

11 9,900 198.0 7.2 x 32.0 

12 7,000 160.0 7.2 x 23.5 

13 9,900 198.0 7.2 x 32.0 

14 9,900 198.0 7.2 x 32.0 

*Bed dimensions to be confirmed by Gunnell Engineering 

Sewage servicing at the Site for individual sewage systems will not exceed 10,000 L/day.     
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4.2.1 Sewage Setback Requirements 

Given the prevalent sandy soil conditions, and that shallow groundwater was not encountered within test 

pits completed in the vicinity of the proposed leaching beds, it is expected that the tile bed will be 

constructed as an in-ground bed, and that setbacks from the proposed OBC Type ‘A’ Dispersal Beds and 

sewage treatment facilities will be required as follows (Table 4-2): 

Table 4-2: Summary of Setback Clearances     
 Distribution Pipe Clearances (m) 

Structure 5 

Well with a watertight casing to a depth of 6 m 15 

Any other well 30 

Surface water 15 

Spring not used as a source of potable water  15 

Property line 3 

Proposed Dispersal Beds were located to meet the required setback distances from private wells identified 

to the northwest of the site for properties fronting to Queen Street West, in addition to structures, 

townhouse units, and property lines as indicated on drawing SP-1 provided in Appendix A.  Vertical 

separation from the base of tile beds and the seasonal high groundwater level is expected to exceed 900 

mm, as such raised dispersal beds will not be required.  This was confirmed within proposed leaching bed 

areas through the completion of shallow test pits completed to depths between 1.8 to 2.1 m below existing 

grades.      

5.0 SEWAGE IMPACT ANALYSIS 

5.1 Impacts to Private Wells 

Properties located to the northwest of the site along Queen Street West were identified to have private 

wells through completed well surveys.  It was confirmed by the Region of Peel that residential properties 

surrounding the site have installed water meters and are serviced with municipal water supplies.  Private 

wells do not represent a sensitive down-gradient receptor for sewage effluent.  The sewage impact 

assessment does not consider private wells since private wells are not reported to be used for potable 

supply.      
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5.2 Impacts to Surface Water 

For the purposes of Sewage Impact Assessment, the closest downgradient receptor was considered as 

Shaws Creek.  As indicated by the CVC in their pre-application review comments shallow groundwater 

entering environmentally sensitive areas are to be less than 3.0 mg/L to meet the Canadian Water Quality 

Guidelines (CWQG) for nitrate in shallow groundwater (i.e., 2.93 mg/L) would be applicable.  Nitrate 

concentrations expected at the downgradient receptor of Shaws Creek was further assessed based on a 

review of the ‘Nitrate-Nitrogen Impact Assessment Guideline for Dvelopment Applications in the Credit 

Valley Watershed’ prepared by Credit Valley Conservation, dated March 2022, and following the 

approach outlined within MECP Procedure D-5-4, given individual sewage systems will have flows 

below 10,000 L/day, as follows:   

 Predicted Nitrate Increase =             N x F x C 
                                                               (N x F) + (AS x I) + (AD x I) 

Where:  N is the number of proposed residential units (67); 

F is the expected sewage flows per year (365 m3/yr); 

C is the effluent nitrate concentration (mg/L); 

I is the infiltration rate for native soils (0.3 m/yr); and, 

A is the Site area (AS for the Site area and AD for downgradient dilution area). 

 

The total site area for the development consists of approximately 40,000 m2 (AS).  The downgradient area 

from the northern property limit to Shaws Creek is expected to provide additional dilution for 

groundwater prior to baseflow contributions to Shaws Creek.  The expected downgradient dilution area is 

expected to cover an area of approximately 23,400 m2 (AD) for a dilution volume of approximately 7,020 

m3 (based on infiltration rates of 0.300 m/a for sand and gravel).  Attenuation areas for the Site and 

downgradient areas to Shaws Creek are indicated on the attached Figure 4.   The expected nitrate effluent 

concentrations required to meet the CWQO guideline for nitrate of 2.93 mg/L is calculated at 5.2 mg/L.  

It is expected that through pre-treatment of sewage effluent impacts to Shaws Creek will be negligible.  

The above predictive nitrate impact assessment does not account for the dilution of effluent from 

dispersal beds for the proposed development with groundwater underflow.  It is anticipated that additional 

dilution of effluent will be provided due to mixing with underlying groundwater.  The background 

concentrations of nitrate at the Site were observed between 0.32 to 2.87 mg/L. 
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5.3 Impacts to Municipal Wells 

Potential impacts to municipal wells servicing the Village of Alton were considered.  As discussed in 

Section 3.6 above, the Site is located within the area designated as ‘Groundwater Under the Direct 

Influence of Surface Water’ (GUDI) or Wellhead Protection Area (WHPA)-E for Alton Municipal Wells 

3 and 4 servicing the community of Alton. The Vulnerability Score assigned to the site falls within a 

score of 8 and is identified as a medium threat area for pathogens.  With regards to surface water, the 

Canadian Water Quality Objectives (CWQO) for nitrate in shallow groundwater (i.e., 2.93 mg/L) would 

be applicable and met using effluent pre-treatment to achieve nitrate concentrations of 5.2 mg/L within 

sewage effluent. 

Potential impacts to Alton Municipal Wells 3 and 4 were further assessed based on a review of surface 

water flow rates through the Alton Millpond assessed my CIMA+ in conjunction with the Alton Millpond 

LRIA dam reconstruction application.  Average monthly flows of the Millpond Dam were assessed 

through a review of flow data over an 8-year period from 1983 to 1991.  Monthly average flows are 

expected to range from 0.45 m3/sec to upwards of 1.63 m3/sec.  Sewage flows from the proposed on-site 

septic system are predicted at 1.5 x 10-3 m3/sec based on the daily design sewage flows.  Based on average 

flow rates reported for the Alton Millpond over 1983 to 1991 it is expected that design sewage flows 

represent approximately 0.3 % of the seasonal low flow conditions and approximately 0.1 % of the 

seasonal high flow conditions.  Given the reported average monthly flow rates for the Alton Millpond it is 

expected that nitrate concentrations within surface water will have negligible increases due to the private 

sewage systems proposed for the subject property.   

Further to the predicted negligible impacts to the Alton Millpond, Alton Municipal Wells 3 and 4 are 

situated approximately 750 m downstream of the Alton Millpond dam.  Nitrate increases within surface 

water near Alton Municipal Wells 3 and 4 will be negligible, given that effluent pre-treatment will 

achieve effluent quality with respected to nitrates at <5.2 mg/L to meet the CWQG guideline for nitrates 

of 2.93 mg/L downgradient of the site, sewage flows from the site represent between 0.3% to 0.1% of 

average flows at the Alon Millpond, and the Alton Millpond is located approximately 750 m upstream of 

Alton Municipal Wells 3 and 4.  The Alton Millpond Hydraulic Characteristics report is provided in 

Appendix F.  

6.0 SUMMARY AND CONCLUSIONS 

The following provides a summary of the results of detailed investigations completed under the scope of 

the hydrogeological investigation: 
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1. A subsurface investigation was carried out at the Site which involved drilling at eight locations with 

monitoring wells established at three selected locations and a series of 18 test pits completed to 

depths ranging from 1.8 to 2.1 m in depth in areas proposed for septic dispersal beds.  Soil conditions 

generally consisted of topsoil overlying localized areas of fill and silty fine sand to sand, followed by 

silty fine sand and sand and gravel to the completed depth of investigation. 

2. Seasonal high groundwater levels were observed at the Site during the Site investigation completed 

on April 25, 2019, at depths of approximately from 1.1 mbgs at MW8 to lower than 6.4 mbgs at 

MW5.  Seasonal variation in groundwater levels was observed between 1.0 to 1.3 m below grades at 

the Site from within MW2 and MW8 (MW5 was observed to be dry during monitoring).  It is 

expected that groundwater flows to the north of the Site towards Shaws Creek situated approximately 

120 m north of the Site. 

3. Seasonal high groundwater conditions for the infiltration/stormwater chambers were assessed based 

on interpolated groundwater conditions determined from measured groundwater levels within 

instrumentation spread across the site.  Based on this review groundwater elevations of 414.2 m, 

measured at MW 2-D, were considered as a conservative value for seasonal high groundwater 

conditions for these features.  

4. A review of the Ministry of the Environment Conservation and Parks well record database was 

completed for properties located downgradient of the site.  The search area was defined by the subject 

property to the south, Emeline Street to the west, Agnes Street to the east and Shaws Creek to the 

north.  In total 10 well records were situated within the study area with two decommissioning records, 

three test holes/monitoring wells and five domestic wells reported to have been completed between 

1957 and 1976.  Alton is presently serviced with municipal water. 

5. A private well survey was completed for properties within a 500 m radius of the site.   Properties 

along Agnes Street (northeast), Davis Drive (southeast) and Emeline Street (southwest) represent 

relatively new residential dwellings which were confirmed to be serviced using municipal water 

supplies.  Properties along Queen Street West were noted to also be municipally serviced, but many 

were identified with existing private wells.  Of the 12 lots immediately northwest of the site four lots 

were confirmed with dug wells, two were confirmed with drilled wells, two lots were confirmed to 

have decommissioned wells and two lots received no response to the survey.  

6. It is reported by the Region of Peel that properties surrounding the site all have municipal water 

servicing.  As any remnant wells are not utilized for potable water supply, they are not considered a 
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down-gradient groundwater receptor of concern for effluent from proposed subsurface sewage 

systems.  

7. Soil grain size analysis was carried out for native silty sand and gravel.  Based on the observed grain 

size distribution it is expected that soil percolation rates of approximately 6 to 10 min/cm are 

applicable for the Site. 

8. In-situ hydraulic conductivity testing was completed at MW2-S, MW2-D and MW8.  The average 

hydraulic conductivity for silty sand and gravel deposits at the Site is expected at 1.8 x 10-6 m/s. 

9. Groundwater quality analysis was completed for monitoring wells MW2-S, MW2-D and MW8.  The 

background groundwater quality with respect to nitrate in shallow groundwater ranged from 0.32 to 

2.87 mg/L.  The observed background nitrate concentrations are anticipated to be due to surrounding 

private subsurface sewage disposal systems located up-gradient from the Site.  

10. It is proposed to develop the Site as a residential subdivision consisting of 67 residential units within 

14 condominium townhouse blocks, each under separate land ownership.  Sewage servicing will be 

provided by proposed tertiary/advanced package sewage treatment plants and subsurface type ‘A’ 

dispersal beds.  The 14 individual sewage systems will be OBC compliant, each based on daily design 

sewage flows ranging from 8,000 to 9,900 L/day. 

11. Dewatering will be addressed at detailed site plan design stage when foundation elevations are 

established.  SWM and water servicing is expected above shallow groundwater and therefore 

dewatering is not expected for site servicing. 

The following summarizes the conclusions with regards to the on-site sewage system requirements and 

impacts assessment for downgradient receptors including private wells, surface water and Alton 

municipal wells 3 and 4 classified as GUDI: 

1. Design parameters provided by Gunnell Engineering for the construction of type ‘A’ dispersal 

beds with advanced treatment units to service proposed townhouse blocks.  Dispersal beds are 

expected to range in area between 140 to 198 m2 based on the calculated daily design sewage 

flows for individual units. 

2. Dispersal beds can be constructed as in-ground beds, sufficient OBC clearance will be maintained 

from seasonal high groundwater levels.  Proposed dispersal beds have been located to meet the 
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required setback distances from private wells identified to the northwest of the site for properties 

fronting to Queen Street West, in addition to structures, townhouses, and property lines. 

3. Some properties located to the northwest of the site along Queen Street West were identified 

through have private wells through completed well surveys.  It was confirmed by the Region of 

Peel that residential properties surrounding the site have installed water meters and are serviced 

with municipal water supplies.  Private wells do not represent a sensitive down-gradient receptor 

for sewage effluent.  The private wells therefore do not represent a down-gradient receptor of 

concern for sewage effluent as part of this sewage impact assessment.   

4. For the purposes of Sewage Impact Assessment, the closest downgradient receptor was 

considered as Shaws Creek.  With regards to surface water, the Canadian Water Quality 

Guidelines (CWQG) for nitrate in shallow groundwater would be applicable and nitrates within 

shallow groundwater would be required beow 3.0 mg/L as indicated n comments received by the 

CVC.  The expected nitrate effluent concentrations required to meet the CWQG for nitrate of 

2.93 mg/L is calculated at 5.2 mg/L. 

5. Potential impacts to municipal wells servicing the Village of Alton were considered.  The Site is 

located within the area designated as ‘Groundwater Under the Direct Influence of Surface Water’ 

(GUDI) or Wellhead Protection Area (WHPA)-E for Alton Municipal Wells 3 and 4 servicing the 

community of Alton. The Vulnerability Score assigned to the site falls within a score of 8 and is 

identified as a medium threat area for pathogens. 

6. Nitrate increases within surface water near Alton Municipal Wells 3 and 4 will be negligible, 

given that effluent pre-treatment will achieve effluent quality with respected to nitrates at 5.2 

mg/L to meet the CWQG for nitrates of 2.93 mg/L downgradient of the site, sewage flows from 

the site represent between 0.3% to 0.1% of monthly average flows at the Alon Millpond, and the 

Alton Millpond is located approximately 750 m upstream of Alton Municipal Wells 3 and 4.  

Impacts to municipal wells are not expected. 

We trust that this information is sufficient for your present purposes.  Should you have any questions 

regarding the information presented, please do not hesitate to contact our office. 

Yours truly, 

Terraprobe Inc. 
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Paul L. Raepple, P.Geo. 

Project Hydrogeologist 

R. Baker Wohayeb, M.A.Sc., P.Eng., QPRA 

Principal 

Stoney Creek Office 
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8.0 LIMITATIONS OF LIABILITY 

This report was prepared at the request of, and for the exclusive use of Normaple Development Ltd. and 

its affiliates (“the Intended User”) is intended to provide an assessment of the hydrogeological conditions 

of the Property located at Agnes Street, Alton, Ontario (the Site). No one other than the Intended User has 

the right to use and rely on the work without first obtaining the written authorization of Terraprobe Inc. 

and Normaple Development Ltd..  

Terraprobe Inc. expressly excludes liability to any party except the Intended User for any use of, and/or 

reliance upon, the work. Any use which a third party makes of this report, or any reliance on or decisions 

to be made based on it, are the responsibility of such third parties. Terraprobe Inc. accepts no 

responsibility for damages, if any, suffered by any third party as a result of decisions made or actions 

based on this report, including consequential financial effects on transactions or property values, or 

requirements for follow-up actions and costs.  

The assessment should not be considered a comprehensive audit that eliminates all risks of encountering 

hydrogeological problems. The information presented in this report is based on information collected 

during the completion of the hydrogeological study by Terraprobe Inc. It was based on the conditions on 

the Site at the time of the hydrogeological study by a review of historical information and field 

investigation to assess the hydrogeological conditions of the Site, as reported herein.  

There is no warranty expressed or implied by this report regarding the hydrogeological conditions for the 

Site. Professional judgement was exercised in gathering and analyzing information collected by reviewing 

previous reports, data provided by government and are open to public and field work investigation. The 

conclusions presented are the product of professional care and competence, and cannot be construed as an 

absolute guarantee. 

In the event that during future work new information regarding the hydrogeological conditions of the Site 

is encountered, or in the event that the outstanding responses from the regulatory agencies indicate 

outstanding issues on file with respect to the Site, Terraprobe Inc. should be notified in order that we may 

re-evaluate the findings of this assessment and provide amendments, as required. 

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright in the 

Work is reserved to Terraprobe Inc. The Work shall not be disclosed, produced or reproduced, quoted 

from, or referred to, in whole or in part, or published in any manner, without the express written consent 

of Terraprobe Inc. or Normaple Development Ltd. 
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1.0 INTRODUCTION 

Terraprobe was retained by The Alton Development Inc. to complete a hydrogeological investigation in 

support of private sewage servicing for a proposed residential development (the Site) in the Village of 

Alton (Caledon), Ontario.  It is proposed to construct a residential subdivision consisting of 14 townhouse 

blocks consisting of a total of 67 residential units.  The Village of Alton is currently serviced with 

municipal water servicing with properties utilizing private sewage servicing. 

The subject property is situated south of Queen Street West between Agnes Street and Emeline Street in 

the Village of Alton as indicated on the attached Figure 1.  The Site consists of an irregular shaped 

undeveloped parcel of land covering an area of approximately 4.0 hectares (10 acres).    

A hydrogeological investigation has been completed for the Site to summarize the findings of the field 

study and related ground water monitoring and quality sampling program; to provide a description of the 

physical soil and ground water characteristics of the Site; and, to establish the baseline ground water 

quality for nutrient parameters (including nitrogen containing species and phosphorus) to allow for any 

required future assessment of the nutrient loading and attenuation capacity of the site to accommodate 

planned sewage system servicing for the development of the Site.  A review of applicable planning 

policies, including the Town of Caledon Official Plan and Source Water mapping and wellhead protection 

zones was completed to assess potential site restrictions with regards to applicable planning policies for 

the subject property. 
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2.0 SCOPE OF WORK 

In addressing the above components, the following scope of work was undertaken: 

 Review of Geological and Hydrogeological Setting of the Site: A review of available background 
geological and Hydrogeological information for the Site was completed using Ontario Geological 
Survey (OGS) maps, Ministry of Environment Conservation and Parks (MECP) water well 
records database and Oak Ridges Moraine Group (ORMGP) database for the Site.  A detailed 
visual inspection of the Site and surrounding areas to determine local topography and drainage. 
The presence of significant hydrogeological features such as closed depressions (areas of 
groundwater recharge), seeps and springs was assessed. 

 Private Well Survey: A private well survey was completed to assess potential downgradient 
receptors for proposed on-site subsurface sewage disposal.  Property owners were contacted 
concerning the presence of, and details about water supply wells on private properties within a 
500 m radius of the site. Where private water supply wells were present, if property owners did 
not respond to inquiries, staff were sent to physically inspect the wells.  The Peel Works 
Department was also contacted and confirmed that all properties are connected to the municipal 
water system.      

 Completion of Subsurface Investigations: Multiple subsurface investigations were conducted to 
investigate shallow soil and groundwater conditions at the Site.  A borehole program was 
completed by Terraprobe in February 2019 to investigate shallow soil and groundwater 
conditions, which established a series of monitoring wells across the site to monitor stabilized 
groundwater elevations, including seasonal high groundwater conditions, and to complete in-situ 
hydraulic conductivity testing and groundwater sampling.  In addition to the completed borehole 
program a series of 18 test pits were completed by Gunnell Engineering in August 2022 to 
evaluate shallow soil and groundwater conditions in the vicinity of proposed subsurface sewage 
disposal beds. 

 Laboratory Soil Analysis: Laboratory analysis of grain size distribution was carried out for soil 
samples obtained from the completed subsurface investigation.  Grain size analysis was carried 
out to establish percolation rates to assess tile bed sizing for the various proposed development 
concepts. 

 Groundwater Monitoring and Sampling: Groundwater monitoring and water quality sampling 
was carried out to establish seasonal groundwater fluctuations including seasonal high 
groundwater conditions and to conduct water quality analysis to establish background water 
quality with respect to nitrates. 
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3.0 SITE DESCRIPTION 

3.1 Location and Site Description 

The Site is located south of Queen Street West between Agnes Street and Emeline Street in the Village of 

Alton, where the intersection of Queen Street West and Main Street is located approximately 250 m to the 

northwest of the Site. The location of the Site is shown on the attached Figure 1.  The Site consists of an 

irregular parcel of land covering an area of approximately 4.0 hectares (10 acres) consisting of a vacant 

lot.  The Site is situated within the Village of Alton surrounded by detached residential dwellings to the 

north, east, south and west limits of the Site.  Properties within the Village of Alton are provided with 

municipal water servicing.  Alton municipal supply wells 3 and 4 servicing the Village of Alton are 

situated along Queen Street East approximately 650 m northeast of the Site (approximately 400 m 

northwest of the intersection of Queen Street West and Main Street.  Municipal sewage servicing is not 

currently available within the Village of Alton.   

It is proposed to develop the Site for use as a residential subdivision consisting of 14 condominium 

townhouse blocks comprising a total of 67 residential units with a combined common amenity/SWM 

area.  

Proposed plans of development are provided in the attached Appendix A.  The proposed residential 

development is to be serviced using municipal water servicing and private subsurface sewage disposal 

systems.   

3.2 Regional Geology and Hydrogeology 

The current understanding of the surface geological setting of the Site is based on scientific work 

conducted by the OGS (OGS, 2003). Much of the Site is mapped as till consisting of a stone poor sandy 

silt to silty sand-textured till. However, northwest, and west portions of the Site are mapped as 

glaciofluvial deposits, comprising river deposits and delta topset facies and sandy deposits (OGS, 2003).  

Overburden deposits in the vicinity of the Site are expected in the range of 6 to 10 m in thickness based 

on well records on file with the MECP.   

Bedrock underlying the Site consists mainly of Amabel Formation consisting of white to blue-grey, thick 

to massive bedded, dolostone (OGS, 2007).  However, the northwest portion of the Site is mapped with 

Clinton Cataract Group, consisting of shale, sandstone and dolostone.  Limestone bedrock forms a 
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productive regionally extensive confined to semi-confined aquifer.  The municipal supply wells for the 

Village of Alton are completed within the limestone bedrock at depth. 

The local hydrogeology was assessed through a review of well records on file with the Ministry of the 

Environment Conservation and Parks (MECP).   Well records located downgradient from the site were 

reviewed within the study area extending to Emeline Street to the west, Agnes Street to the east, the 

subject site to the south and Shaws Creek to the north.  Table 3-1 provides a summary of well records 

situated within the defined study area. 

Table 3-1: Summary of Down-Gradient Well Records 
Well ID Easting Northing Year 

Installed 

Water 

Level (m) 

Well Use Stratigraphy (depth in metres) 

4908785 574517 4856373 2001 n/a n/a Abandonment 

4904962 574566 4856373 1976 2.7 Test Hole No Info 

4900960 574564 4856421 1957 5.2 Domestic Clay (5.5) Limestone (17.7) 

4900964 574563 4856444 1959 0.9 Domestic Clay (4.9) Limestone (12.2) 

4904746 574675 4856531 1975 3.0 Domestic Clay/Stones (4.3) Limestone 

(27.4) 

7211283 574700 4856551 2013 n/a n/a Abandonment 

4900968 574724 4856547 1962 2.4 Domestic Clay/Stones (6.4) Limestone 

(12.8) 

4900967 574730 4856552 1960 4.3 Domestic Sand/Stones/Clay (8.4)  

Limestone (23.8) 

7330876 574612 4856350 2019 1.5 Test Hole Sand/Gravel (6.1) 

7330874 574736 4856520 2019 4.0 Test Hole Sand/Gravel (4.6) Limestone (4.7) 

In total 10 well records were situated within the study area with two decommissioning records, three test 

holes/monitoring wells and five domestic wells reported to have been completed between 1957 and 1976.  

Alton is presently serviced with municipal water.  A well survey was complete to confirm locations of the 

above noted well records further discussed in Section 3.8 below.   

3.3 Regional Physiography  

The Site is located within a regional physiography of Southern Ontario known as Guelph Drumlin Field.   

It is underlain by dolostones of the Amabel and Guelph Formations which dip gently toward the 

southwest. The till in drumlins is loamy and calcareous and was derived mostly from dolostone of the 

Amabel Formation. In addition, it contains fragments of the underlying red shale which is exposed below 
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the escarpment. The till throughout is rather stony, with large surface boulders being more numerous in 

some localities than others (Chapman and Putnam, 1984). 

3.4 Topography and Drainage 

The topography at the Site consists of gently rolling topography sloping to the north toward Queen Street 

West.  The topographic high to the southern extent of the Site sits at an elevation of approximately 421.9 

m, falling to the north and eastern extents of the Site at an elevation of approximately 411.2 m, a total 

grade change of approximately 10.7 m.   

Topography slopes toward Shaws Creek situated approximately 80 m north of the Site.  Shaws Creek 

forms a sub-watershed of the Credit River watershed.  Shaws Creek flows eastward to form the West 

Credit River approximately 750 m east of the Site.  Shallow groundwater flow in the vicinity of the Site is 

expected to follow topography and be directed to the west and northwest toward Shaws Creek.   

3.5 Natural Heritage Features 

Records for wetland features are scattered around the Site, with the details summarized below: 

 Provincial Wetland Features: Two provincial wetland complexes are in proximity to the Site. 

Credit River at Alton Wetland Complex: This feature is located approximately 750 m to the 

northeast, and Alton-Hillsburg Wetland Complex is located approximately 1.4 km to the west of 

the Site. 

 Evaluated as Other: Coulterville Wetland Complex, located approximately 550 m to the 

southwest of the Site, is evaluated as other natural heritage features. 

 Not Evaluated Wetland Features:  A wetland feature located approximately 70 m to the northwest 

of the Site (adjacent to the Queen Street West) is not evaluated as per Ontario Wetland Evaluation 

System (OWES).  

Records for Area of Natural and Scientific Interest (ANSI) are mapped approximately 2.7 km and 2.6 km 

to the northwest and west of the Site, respectively.  Additionally, wooded areas are scattered around the 

Site. Record review indicates that there are no records of any above-mentioned natural heritage features 

within or abutting the Site. 
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3.6 Source Water Protection Areas 

Source Water Information Atlas provided by MECP was reviewed on October 22, 2019, and March 01, 

2023. The Site is mapped within the jurisdiction of Credit Valley Source Protection Area. Record review 

indicates that the Site is located within the area designated as ‘Groundwater Under the Direct Influence of 

Surface Water’ (GUDI) or Wellhead Protection Area (WHPA)-E for Alton municipal wells 3 and 4 

servicing the community of Alton. The Vulnerability Score assigned to the site falls within a score of 8 

and is identified as a medium threat area for pathogens.  Wellhead protection mapping for the Site and 

surrounding areas of Alton are provided in the attached Appendix B.  

Under the Credit Valley, Toronto and Region and Central Lake Ontario (CTC) Source Water Protection 

Plan the identified ground water threat resulting from site development is anticipated to be septic systems 

governed under the Building Code Act (SWG-1).  Specific actions would require a prioritized 

maintenance inspection program for the oldest identified systems or for systems in the highest areas of 

vulnerability.  Areas within a WHPA-E are identified as high vulnerability with a Vulnerability Score of 

10.  The site is not identified within an area of highest vulnerability.  For the remaining areas the primary 

concern would be potential increases for nitrates and pathogens to underlying ground water.  CTC 

mapping indicated the subject site falls outside significant ground water quality threat areas.   

Given the GUDI designation for Alton Municipal Wells 3 and 4, and the proximity of the site to Shaws 

Creek surface water has been considered the primary groundwater receptor for effluent from proposed on-

site sewage disposal.   

3.7 Results of Site Inspection  

A site inspection was completed on April 4, 2019, to assess site conditions.  The Site consisted of a 

vacant grass field with a gradual fall in topography from the east to west across the Site.  Drainage 

features at the Site were not evident, and runoff is expected to form a sheet flow and be largely infiltrated 

across the Site.  Local areas of depression, ponding water and phreatophytic vegetation were not 

observed.  Areas of enhanced groundwater infiltration are not expected at the Site. 

3.8 Private Well Survey 

In addition to the MECP well records search, private well surveys were conducted by Terraprobe on 

March 17, 2022, and by Gunnell Engineering in June 2022.  Field confirmations of the MECP well 

records summarized in Table 3-1 was not able to be completed because well tags were not evident on the 
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surveyed wells.  Private well survey letters distributed by both Terraprobe and Gunnell Engineering and 

no local property owners responded to indicate that they had a drinking water well.  Visual surveys were 

completed to confirm the details of private well.  Properties located along Agnes Street (northeast), Davis 

Drive (southeast) and Emeline Street (southwest) represent relatively new residential dwellings which 

were confirmed through the well survey to be serviced using municipal water supplies.  The older 

properties along Queen Street West that existed prior to the installation of the municipal water system in 

the 1980s were confirmed by the Region of Peel to be municipally serviced, but a number were identified 

as still having existing private wells.  Private wells were identified at the following municipal addresses: 

 Existing Dug Wells: 1341 (lot 15), 1349 (lot 14), 1365 (lot 13), and 1409 (lot 6) Queen St. W. 

 Drilled Wells: 1375 (lot 11) and 1387 (lot 9) Queen St. W. 

 No Located Well: 1367 (lot 12) and 1379 (lot 10) Queen St. W 

 Decommissioned Well: 1401 (lot 7) and 1417 (lot 5) Queen St. W. 

Confirmed well locations determined by the completed well surveys are indicated on the attached site 

plan provided in Appendix A (Drawing SP-1 by Gunnell Engineering, dated July 21, 2022). 

The private wells located along Queen Street West immediately northwest of the site were not sampled as 

permission to access wells was not provided by property owners and because they were not reported as 

being used for potable water supplies and therefore not considered as a groundwater receptor of concern 

for on-site septic systems.  Given the proposed on-site sewage systems are under 10,000 L/day, 

Reasonable Use assessment to the down-gradient property boundary for the on-site septic systems is not 

required and approvals for septic systems would be under the Ontario Building Code.  For the detailed 

septic designs the required OBC setback distances to the drilled and dug wells are to be provided based on 

the surveyed well type (i.e., 30 m setback from dug wells and 15 m setback from drilled wells).   

3.9 Results of Subsurface Investigation 

A subsurface investigation was carried out on February 7th and 8th, 2019 consisting of 8 borehole 

locations to various depths between 2.5 and 6.7 m below existing grades (elevations between 415.5 and 

408.9 m).  Drilling was carried out by a specialized drilling sub-contractor using a track mounted drilling 

rig equipped with hollow stem augers.  Split spoon soil sampling was completed at regular intervals along 

with Standard Penetration Testing.  Soil and groundwater conditions encountered within completed 

boreholes were logged by a Terraprobe technician present over the duration of drilling activities.   
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Soil conditions encountered as part of the subsurface investigation generally consisted of topsoil 

overlying localized areas of fill and silty fine sand followed by silty sand and gravel with occasional 

cobbles and boulders to the depth of completion.  Borehole locations are indicated on the attached Figure 

2, borehole logs summarizing the results of the subsurface investigation and results of soil laboratory 

testing are provided in the attached Appendix C.  A detailed description of the soil stratigraphy 

encountered at the Site is provided below. 

A series of 18 test pits were excavated at the site in August 2022 by Gunnell Engineering in the vicinity 

of proposed tile beds.  Test pits were completed to varying depths between 1.8 to 2.1 m below existing 

grades.  Test pit locations are indicated on Gunnell Engineering drawing SP-1 dated July 21, 2022, 

provided in Appendix A.  Test pits indicated shallow soils consisted of topsoil overlying fine to coarse 

sands with varying amounts of gravel.  Groundwater was not encountered within any of the completed 

test pits.   

3.9.1 Topsoil 

A layer of topsoil was encountered at the surface of each completed borehole between 150 to 600 mm in 

thickness. Topsoil thickness was confirmed at the location of boreholes and should not be used to 

estimate quantities of topsoil present at the Site. 

3.9.2 Fill 

Fill deposits were encountered underlying topsoil within boreholes BH2 and BH5 to BH8.  Fill deposits 

consisted of silty fine sand to sand and gravel.  The thickness of fill deposits where encountered was 

observed to be variable with thicknesses between 0.5 to 1.5 m.  Fill deposits were encountered to depths 

between 0.8 to 2.1 m below existing grades (elevations between 420.4 and 412.6 m).  The relative density 

of fill deposits was generally observed to be loose to dense based on the completed Standard Penetration 

Testing.  

3.9.3 Silty Fine Sand 

A layer of silty fine sand was encountered underlying topsoil within BH1 and underlying fill deposits 

within BH5 and BH6.  The thickness of silty fine sand was observed to range from 1.6 to 2.5 m.  Silty 

fine sand deposits were encountered to depths between 2.1 to 4.0 m below existing grades (elevations 

between 417.9 and 410.9 m).  The relative density of silty fine sand deposits was generally observed to be 

loose to compact based on the completed Standard Penetration Testing. 
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3.9.4 Silty Sand and Gravel 

A layer of silty sand and gravel was encountered within all boreholes at depths between 0.5 to 4.0 m 

below existing grades extending to the depth of completion.  It was encountered underlying topsoil 

deposits within BH3 and BH4, underlying fill deposits within BH2, BH7 and BH8 and underlying silty 

fine sand in BH1, BH5 and BH6.  The relative density of silty sand and gravel ranged from compact to 

very dense based on the completed Standard Penetration Testing. 

Laboratory soil grain size analysis was carried out on selected soil samples and is summarized in the 

following Table 3-2:  

Table 3-2: Summary of Borehole Soil Grain Size Analysis     
Sample 

ID 

Sample 

Depth (m) 

Gravel 

(%) 
Sand (%) Silt (%) Clay (%) Soil Description 

BH1 Sa2 1.0 2 86 4 8 Fine sand, trace gravel silt and clay 

BH8 Sa3 1.8 27 41 23 9 Silty sand, trace clay and gravel 

Shallow soils up to depths ranging from 2.0 to 4.0 m were generally observed as compact in nature 

becoming dense at depths greater than 4.0 m.  Based on the above grain size analysis the investigated 

soils were assigned a classification of SM under the universal soil classification with expected percolation 

rates of 12 min/cm.  

Table 3-3 provides a summary of grain size analysis completed by Gunnell Engineering for completed 

test pits: 

Table 3-3: Summary of Test Pit Soil Grain Size Analysis     
Sample 

ID 

Sample 

Depth (m) 

Gravel 

(%) 
Sand (%) Silt and Clay (%) Soil Description 

TP22-1 2.1 0 95 5 Sand, little or no fines  

TP22-4 2.0 0 95 5 Sand, little or no fines 

TP22-7 2.1 0 95 5 Sand, little or no fines 

TP22-13 1.8 0 95 5 Sand, little or no fines 

 Based on the completed grain size analysis for shallow test pits soils were assigned a classification of SP 

under the universal soil classification with expected percolation rates between 6 to 10 min/cm. 

It should be noted that the subsurface conditions are confirmed at the borehole location only and may 

vary at other locations. The boundaries between the various strata represent an inferred transition rather 



Hydrogeological Investigation December 14, 2023 
Residential Development, Agnes Street – Alton ON File No. T1220087.000 

 

 

Terraprobe Page No. 10 
 

 
 

than a precise plane of geological change. This provided summary is intended to correlate the data to 

assist in the interpretation of the subsurface conditions at the Site.  For more specific subsurface details 

including results of standard penetration testing, soil grain size analysis, moisture content, detailed soil 

descriptions and a water level summary, refer to borehole logs provided in the attached Appendix C. 

3.9.5 Groundwater Conditions 

Groundwater levels were measured within four (4) monitoring wells installed within selected boreholes 

BH2, BH5 and BH8.  Monitoring well identification followed the numbering of the boreholes completed 

as part of this investigation.  Geodetic elevations of monitoring well locations were obtained from the 

topographic survey competed for the Site and monitoring well locations were mapped with a handheld 

GPS device.  Table 3-4 provides a summary of monitoring well locations established at the Site: 

Table 3-4: Monitoring Wells Details     

MW ID 
Coordinates Ground Surface 

Elevation (masl)* 

Well Depth 

Easting (m) Northing (m) mbgs** masl 

MW2-S 
574614 4856342 415.8 

3.0 412.8 

MW2-D 6.1 409.7 

MW5 574776 4856396 421.9 6.2 415.7 

MW8 574738 4856521 413.9 4.6 409.3 

Note: 
*masl: meters above sea level 
**mbgs: meters below ground surface 

Monitoring wells were screened with a 1.5 m length well screen completed within silty sand and gravel 

deposits. One (1) pair of nested monitoring well was installed at BH2 location to assess vertical 

groundwater flow gradients. Monitoring wells were identified using the same numbering as borehole 

locations (i.e., MW5 was completed within BH5).  The shallow and deep monitoring wells are identified 

as MW2-S and MW2-D, respectively. Water levels were monitored at the installed monitoring wells as 

summarized in the following table (Table 3-5): 

Table 3-5: Summary of Groundwater Monitoring     

Location 

Water Levels 

04-Mar-19 04-Apr-19 25-Apr-19 09-Aug-19 

mbgl * masl ** mbgl Masl mbgl masl mbgl masl 

MW2-S 2.3 413.5 1.6 414.2 1.3 414.5 2.4 413.4 

MW2-D 2.4 413.4 1.8 414.0 1.6 414.2 2.6 413.2 
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MW5 6.3 415.6 6.2 415.7 >6.4 <415.5 6.1 415.8 

MW8 2.2 411.7 1.6 412.3 1.1 412.8 2.4 411.5 

Note: 
*mbgs: meters below ground surface 
**masl: meters above sea level 

From the above measured groundwater levels the seasonal high groundwater level was observed at the 

Site on April 25, 2019.  Seasonal variation in groundwater levels at the Site ranged from 1.1 mbgs at 

MW8 to lower than 6.4 mbgs at MW5.  The groundwater flow direction is expected to the north of the 

Site toward Shaws Creek situated approximately 120 m north of the Site.  The inferred groundwater flow 

direction is provided on the attached Figure 3.   

Vertical hydraulic gradients were assessed based on the observed water level within MW2-S/MW2-D.  A 

review of groundwater level at the nested monitoring wells indicates a slight downward hydraulic 

gradient within the Site. The vertical hydraulic gradient considering groundwater level elevations 

measured on August 9, 2019, is estimated at 0.06. 

3.10 In-Situ Hydraulic Conductivity Testing 

Single well response tests were carried out at each monitoring well location to evaluate the rate of flow of 

groundwater through native soils present at the Site.  Single well response tests were carried out as rising 

head tests at MW2-S, MW2-D and MW8.  Rising head hydraulic conductivity testing involved removing 

a quantity of groundwater from within the well and monitoring the rate of groundwater recovery to static 

conditions with time.  Due to insufficient groundwater within MW5 hydraulic conductivity testing was 

not completed at this Location. Table 3-6 provides a summary of the results of in-situ hydraulic 

conductivity testing carried out at the Site:  

Table 3-6: Summary of In-Situ Hydraulic Conductivity Testing     
Monitoring Well ID Screened Formation Hydraulic Conductivity (m/s) 

MW2-S Silty Sand and Gravel 4.7 x 10-7  

MW2-D Silty Sand and Gravel 4.1 x 10-6 

MW8 Silty Sand and Gravel 8.6 x 10-7 

The average hydraulic conductivity for silty sand and gravel deposits at the Site are expected at  

1.8 x 10-6 m/s.  It is anticipated that the average value would be representative of compact soils.  Dense 

deposits of silty sand and gravel are generally expected at depths greater than 2.0 m below existing grades 

and would be representative of conditions encountered at MW2-S.  The results of in-situ hydraulic testing 

are provided in the attached Appendix D.  These values are considered consistent with the expected 
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percolation rates of 12 min/cm based on the completed grain size analysis testing as summarized in 

Section 3.5.4 above. 

3.11 Groundwater Quality 

Groundwater quality sampling was completed from within MW2-S, MW2-D and MW8 on March 4, 

2019.  Groundwater quality sampling was not completed from MW5 due to insufficient groundwater 

within the monitoring well.  Groundwater was sampled for nitrogen containing parameters and total 

phosphorus.  The results of water quality analysis are summarized in the Table 3-7: 

 
Table 3-7: Summary of Groundwater Quality Results     
Parameter Unit MW2-S MW2-D MW8 

Total Ammonia mg/L <0.05 0.11 <0.05 

Total Kjeldahl Nitrogen mg/L 0.42 0.39 0.66 

Total Phosphorus mg/L 0.63 2.8 2.1 

Nitrite mg/L <0.01 <0.01 <0.01 

Nitrate mg/L 2.87 0.32 0.96 

Nitrite + Nitrate mg/L 2.87 0.32 0.96 

Laboratory certificates of analysis for completed groundwater sampling are provided in the attached 

Appendix E.  The above water quality is considered background groundwater quality with respect to 

nitrate and phosphorus.  The shallow monitoring well MW2-S showed the highest concentrations of 

nitrate at 2.87 mg/L.  Deeper monitoring wells MW2-D and MW8 showed concentration of nitrate at 0.32 

and 0.96 mg/L respectively.  It is expected that nitrates observed within shallow groundwater are due to 

private subsurface sewage systems surrounding the Site.  

3.12 Proposed Development 

The residential development is proposed to consist of 67 residential units within a total of 14 

condominium townhouse blocks with 4 to 5 units.  Each townhouse block will each be serviced with an 

on-site sewage system, with daily design sewage flows ranging between 1,750 to 2,000 L/day based on 

the proposed individual unit sizes, with each of the 14 individual sewage systems to be based on total 

daily design sewage flows between 8,000 to 9,900 L/day.  Proposed sewage systems will be subject to 

Ontario Building Code (OBC) approvals through the Town and would not be applicable to approvals with 

the Ministry of the Environment Conservation and Parks as sewage flows are not proposed to exceed 
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10,000 L/day.  Sewage system design is discussed further in Section 4.0 below and is based on the 

proposed dispersal bed layout prepared by Gunnell Engineering.   

4.0 DISCUSSION AND ANALYSIS   

4.1 Summary of Site Conditions 

The results of the investigation indicate the following general hydrogeological function for the Site: 

 
• A subsurface investigation was carried out at the Site which involved drilling at eight locations 

with monitoring wells established at three selected locations and a series of 18 test pits completed 

to depths ranging from 1.8 to 2.1 m in depth in areas proposed for septic tile beds.  Soil 

conditions generally consisted of topsoil overlying localized areas of fill and silty fine sand to 

sand, followed by silty fine sand and sand and gravel to the completed depth of investigation.  

Groundwater was not encountered, and test pits remained open and dry upon completion. 

• Seasonal high groundwater levels were observed at the Site during the Site investigation 

completed on April 25, 2019, at depths of approximately from 1.1 mbgs at MW8 to lower than 

6.4 mbgs at MW5.  Seasonal variation in groundwater levels was observed between 1.0 to 1.3 m 

below grades at the Site from within MW2 and MW8 (MW5 was observed to be dry during 

monitoring).  It is expected that groundwater flows to the north of the Site towards Shaws Creek 

situated approximately 120 m north of the Site. 

• A review of the Ministry of the Environment Conservation and Parks well record database was 

completed for properties located downgradient of the site.  The search area was defined by the 

subject property to the south, Emeline Street to the west, Agnes Street to the east and Shaws 

Creek to the north.  In total 10 well records were situated within the study area with two 

decommissioning records, three test holes/monitoring wells and five domestic wells reported to 

have been completed between 1957 and 1976.  Alton is presently serviced with municipal water. 

• A private well survey was completed for properties within a 500 m radius of the site.   Properties 

along Agnes Street (northeast), Davis Drive (southeast) and Emeline Street (southwest) represent 

relatively new residential dwellings which were confirmed to be serviced using municipal water 

supplies.  Properties along Queen Street West were noted to also be municipally serviced, but 

several were identified with existing private wells.  Of the 12 lots immediately northwest of the 

site four lots were confirmed with dug wells, two were confirmed with drilled wells, two lots 

were confirmed to have decommissioned wells and two lots received no response to the survey.  
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• It was verified through the Region of Peel, that all homes surrounding the site are connected to 

the municipal water system.  

• Soil grain size analysis was carried out for native silty sand and gravel.  Based on the observed 

grain size distribution it is expected that soil percolation rates of approximately 6 to 10 min/cm 

are applicable for the Site. 

• In-situ hydraulic conductivity testing was completed at MW2-S, MW2-D and MW8.  The 

average hydraulic conductivity for silty sand and gravel deposits at the Site is expected at           

1.8 x 10-6 m/s. 

• Groundwater quality analysis was completed for monitoring wells MW2-S, MW2-D and MW8.  

The background groundwater quality with respect to nitrate in shallow groundwater ranged from 

0.32 to 2.87 mg/L.  The observed background nitrate concentrations are anticipated to be due to 

surrounding private subsurface sewage disposal systems located up-gradient from the Site.  

• It is proposed to develop the Site as a residential subdivision consisting of 67 residential units 

with 14 condominium townhouse blocks.  Sewage servicing will be provided by private 

subsurface sewage disposal systems.  Sewage systems beds are proposed for each townhouse 

block and will be designed based on daily design sewage flows ranging from 7,000 to 9,900 

L/day. 

4.2 Sewage System Design for Proposed Development 

Design parameters have been provided by Gunnell Engineering for the construction of Waterloo Biofilter 

tertiary treatment sewage systems with Type ‘A’ Dispersal Beds to service proposed townhouse blocks.  

Design parameters were summarized in the Sewage System Brief prepared by Gunnell Engineering dated 

March 14, 2023, and summarized on Drawing SP-1, Overall Site Plan: Septic System Layout Criteria 

included within Appendix A.  Dispersal Bed requirements by block are summarized in Table 4-1 below: 

Table 4-1: Type ‘A’ Dispersal Bed Sizing Requirements 
Block Daily Design 

Flow (Q) L/day 
Area Required 

(Q/50) m2 
Bed Dimensions* 

m 
1 9,900 198.0 5.0 x 40.0 

2 9,900 198.0 7.2 x 32.0 

3 9,900 198.0 7.2 x 32.0 

4 9,900 198.0 7.2 x 32.0 
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Block Daily Design 
Flow (Q) L/day 

Area Required 
(Q/50) m2 

Bed Dimensions* 
m 

5 8,000 160.0 7.2 x 28.0 

6 9,900 198.0 7.2 x 32.0 

7 8,000 160.0 7.2 x 32.0 

8 9,900 198.0 7.2 x 32.0 

9a and 9b 9,900 198.0 7.2 x 32.0 

10 9,900 198.0 7.2 x 32.0 

11 9,900 198.0 7.2 x 32.0 

12 7,000 160.0 7.2 x 23.5 

13 9,900 198.0 7.2 x 32.0 

14 9,900 198.0 7.2 x 32.0 

*Bed dimensions to be confirmed by Gunnell Engineering 

Sewage servicing at the Site for individual sewage systems will not exceed 10,000 L/day.     

 

4.2.1 Sewage Setback Requirements 

Given the prevalent sandy soil conditions, and that shallow groundwater was not encountered within test 

pits completed in the vicinity of the proposed leaching beds, it is expected that the tile bed will be 

constructed as an in-ground bed, and that setbacks from the proposed OBC Type ‘A’ Dispersal Beds and 

sewage treatment facilities will be required as follows (Table 4-2): 

Table 4-2: Summary of Setback Clearances     
 Distribution Pipe Clearances (m) 

Structure 5 

Well with a watertight casing to a depth of 6 m 15 

Any other well 30 

Surface water 15 

Spring not used as a source of potable water  15 

Property line 3 

Proposed Dispersal Beds were located to meet the required setback distances from private wells identified 

to the northwest of the site for properties fronting to Queen Street West, in addition to structures, 

townhouse units, and property lines as indicated on drawing SP-1 provided in Appendix A.  Vertical 

separation from the base of tile beds and the seasonal high groundwater level is expected to exceed 900 

mm, as such raised dispersal beds will not be required.  This was confirmed within proposed leaching bed 
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areas through the completion of shallow test pits completed to depths between 1.8 to 2.1 m below existing 

grades.      

5.0 SEWAGE IMPACT ANALYSIS 

5.1 Impacts to Private Wells 

Properties located to the northwest of the site along Queen Street West were identified to have private 

wells through completed well surveys.  It was confirmed by the Region of Peel that residential properties 

surrounding the site have installed water meters and are serviced with municipal water supplies.  Private 

wells do not represent a sensitive down-gradient receptor for sewage effluent.  The sewage impact 

assessment does not consider private wells since private wells are not reported to be used for potable 

supply.      

5.2 Impacts to Surface Water 

For the purposes of Sewage Impact Assessment, the closest downgradient receptor was considered as 

Shaws Creek.  As indicated by the CVC in their pre-application review comments shallow groundwater 

entering environmentally sensitive areas are to be less than 3.0 mg/L to meet the Canadian Water Quality 

Guidelines (CWQG) for nitrate in shallow groundwater (i.e., 2.93 mg/L) would be applicable.  Nitrate 

concentrations expected at the downgradient receptor of Shaws Creek was further assessed based on a 

review of the ‘Nitrate-Nitrogen Impact Assessment Guideline for Dvelopment Applications in the Credit 

Valley Watershed’ prepared by Credit Valley Conservation, dated March 2022, and following the 

approach outlined within MECP Procedure D-5-4, given individual sewage systems will have flows 

below 10,000 L/day, as follows:   

 Predicted Nitrate Increase =             N x F x C 
                                                               (N x F) + (AS x I) + (AD x I) 

Where:  N is the number of proposed residential units (67); 

F is the expected sewage flows per year (365 m3/yr); 

C is the effluent nitrate concentration (mg/L); 

I is the infiltration rate for native soils (0.3 m/yr); and, 

A is the Site area (AS for the Site area and AD for downgradient dilution area). 

 

The total site area for the development consists of approximately 40,000 m2 (AS).  The downgradient area 

from the northern property limit to Shaws Creek is expected to provide additional dilution for 
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groundwater prior to baseflow contributions to Shaws Creek.  The expected downgradient dilution area is 

expected to cover an area of approximately 23,400 m2 (AD) for a dilution volume of approximately 7,020 

m3 (based on infiltration rates of 0.300 m/a for sand and gravel).  Attenuation areas for the Site and 

downgradient areas to Shaws Creek are indicated on the attached Figure 4.   The expected nitrate effluent 

concentrations required to meet the CWQO guideline for nitrate of 2.93 mg/L is calculated at 5.2 mg/L.  

It is expected that through pre-treatment of sewage effluent impacts to Shaws Creek will be negligible.  

The above predictive nitrate impact assessment does not account for the dilution of effluent from 

dispersal beds for the proposed development with groundwater underflow.  It is anticipated that additional 

dilution of effluent will be provided due to mixing with underlying groundwater.  The background 

concentrations of nitrate at the Site were observed between 0.32 to 2.87 mg/L. 

5.3 Impacts to Municipal Wells 

Potential impacts to municipal wells servicing the Village of Alton were considered.  As discussed in 

Section 3.6 above, the Site is located within the area designated as ‘Groundwater Under the Direct 

Influence of Surface Water’ (GUDI) or Wellhead Protection Area (WHPA)-E for Alton Municipal Wells 

3 and 4 servicing the community of Alton. The Vulnerability Score assigned to the site falls within a 

score of 8 and is identified as a medium threat area for pathogens.  With regards to surface water, the 

Canadian Water Quality Objectives (CWQO) for nitrate in shallow groundwater (i.e., 2.93 mg/L) would 

be applicable and met using effluent pre-treatment to achieve nitrate concentrations of 5.2 mg/L within 

sewage effluent. 

Potential impacts to Alton Municipal Wells 3 and 4 were further assessed based on a review of surface 

water flow rates through the Alton Millpond assessed my CIMA+ in conjunction with the Alton Millpond 

LRIA dam reconstruction application.  Average monthly flows of the Millpond Dam were assessed 

through a review of flow data over an 8-year period from 1983 to 1991.  Monthly average flows are 

expected to range from 0.45 m3/sec to upwards of 1.63 m3/sec.  Sewage flows from the proposed on-site 

septic system are predicted at 1.5 x 10-3 m3/sec based on the daily design sewage flows.  Based on average 

flow rates reported for the Alton Millpond over 1983 to 1991 it is expected that design sewage flows 

represent approximately 0.3 % of the seasonal low flow conditions and approximately 0.1 % of the 

seasonal high flow conditions.  Given the reported average monthly flow rates for the Alton Millpond it is 

expected that nitrate concentrations within surface water will have negligible increases due to the private 

sewage systems proposed for the subject property.   
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Further to the predicted negligible impacts to the Alton Millpond, Alton Municipal Wells 3 and 4 are 

situated approximately 750 m downstream of the Alton Millpond dam.  Nitrate increases within surface 

water near Alton Municipal Wells 3 and 4 will be negligible, given that effluent pre-treatment will 

achieve effluent quality with respected to nitrates at <5.2 mg/L to meet the CWQG guideline for nitrates 

of 2.93 mg/L downgradient of the site, sewage flows from the site represent between 0.3% to 0.1% of 

average flows at the Alon Millpond, and the Alton Millpond is located approximately 750 m upstream of 

Alton Municipal Wells 3 and 4.  The Alton Millpond Hydraulic Characteristics report is provided in 

Appendix F.  

6.0 SUMMARY AND CONCLUSIONS 

The following provides a summary of the results of detailed investigations completed under the scope of 

the hydrogeological investigation: 

 
1. A subsurface investigation was carried out at the Site which involved drilling at eight locations with 

monitoring wells established at three selected locations and a series of 18 test pits completed to 

depths ranging from 1.8 to 2.1 m in depth in areas proposed for septic dispersal beds.  Soil conditions 

generally consisted of topsoil overlying localized areas of fill and silty fine sand to sand, followed by 

silty fine sand and sand and gravel to the completed depth of investigation. 

2. Seasonal high groundwater levels were observed at the Site during the Site investigation completed 

on April 25, 2019, at depths of approximately from 1.1 mbgs at MW8 to lower than 6.4 mbgs at 

MW5.  Seasonal variation in groundwater levels was observed between 1.0 to 1.3 m below grades at 

the Site from within MW2 and MW8 (MW5 was observed to be dry during monitoring).  It is 

expected that groundwater flows to the north of the Site towards Shaws Creek situated approximately 

120 m north of the Site. 

3. A review of the Ministry of the Environment Conservation and Parks well record database was 

completed for properties located downgradient of the site.  The search area was defined by the subject 

property to the south, Emeline Street to the west, Agnes Street to the east and Shaws Creek to the 

north.  In total 10 well records were situated within the study area with two decommissioning records, 

three test holes/monitoring wells and five domestic wells reported to have been completed between 

1957 and 1976.  Alton is presently serviced with municipal water. 

4. A private well survey was completed for properties within a 500 m radius of the site.   Properties 

along Agnes Street (northeast), Davis Drive (southeast) and Emeline Street (southwest) represent 
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relatively new residential dwellings which were confirmed to be serviced using municipal water 

supplies.  Properties along Queen Street West were noted to also be municipally serviced, but many 

were identified with existing private wells.  Of the 12 lots immediately northwest of the site four lots 

were confirmed with dug wells, two were confirmed with drilled wells, two lots were confirmed to 

have decommissioned wells and two lots received no response to the survey.  

5. It is reported by the Region of Peel that properties surrounding the site all have n=municipal water 

servicing.  As any remnant wells are not utilized for potable water supply, they are not considered a 

down-gradient groundwater receptor of concern for effluent from proposed subsurface sewage 

systems.  

6. Soil grain size analysis was carried out for native silty sand and gravel.  Based on the observed grain 

size distribution it is expected that soil percolation rates of approximately 6 to 10 min/cm are 

applicable for the Site. 

7. In-situ hydraulic conductivity testing was completed at MW2-S, MW2-D and MW8.  The average 

hydraulic conductivity for silty sand and gravel deposits at the Site is expected at 1.8 x 10-6 m/s. 

8. Groundwater quality analysis was completed for monitoring wells MW2-S, MW2-D and MW8.  The 

background groundwater quality with respect to nitrate in shallow groundwater ranged from 0.32 to 

2.87 mg/L.  The observed background nitrate concentrations are anticipated to be due to surrounding 

private subsurface sewage disposal systems located up-gradient from the Site.  

9. It is proposed to develop the Site as a residential subdivision consisting of 67 residential units within 

14 condominium townhouse blocks, each under separate land ownership.  Sewage servicing will be 

provided by proposed tertiary/advanced package sewage treatment plants and subsurface type ‘A’ 

dispersal beds.  The 14 individual sewage systems will be OBC compliant, each based on daily design 

sewage flows ranging from 8,000 to 9,900 L/day. 

The following summarizes the conclusions with regards to the on-site sewage system requirements and 

impacts assessment for downgradient receptors including private wells, surface water and Alton 

municipal wells 3 and 4 classified as GUDI: 

1. Design parameters provided by Gunnell Engineering for the construction of type ‘A’ dispersal 

beds with advanced treatment units to service proposed townhouse blocks.  Dispersal beds are 

expected to range in area between 140 to 198 m2 based on the calculated daily design sewage 

flows for individual units. 
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2. Dispersal beds can be constructed as in-ground beds, sufficient OBC clearance will be maintained 

from seasonal high groundwater levels.  Proposed dispersal beds have been located to meet the 

required setback distances from private wells identified to the northwest of the site for properties 

fronting to Queen Street West, in addition to structures, townhouses, and property lines. 

3. Some properties located to the northwest of the site along Queen Street West were identified 

through have private wells through completed well surveys.  It was confirmed by the Region of 

Peel that residential properties surrounding the site have installed water meters and are serviced 

with municipal water supplies.  Private wells do not represent a sensitive down-gradient receptor 

for sewage effluent.  The private wells therefore do not represent a down-gradient receptor of 

concern for sewage effluent as part of this sewage impact assessment.   

4. For the purposes of Sewage Impact Assessment, the closest downgradient receptor was 

considered as Shaws Creek.  With regards to surface water, the Canadian Water Quality 

Guidelines (CWQG) for nitrate in shallow groundwater would be applicable and nitrates within 

shallow groundwater would be required beow 3.0 mg/L as indicated n comments received by the 

CVC.  The expected nitrate effluent concentrations required to meet the CWQG for nitrate of 

2.93 mg/L is calculated at 5.2 mg/L. 

5. Potential impacts to municipal wells servicing the Village of Alton were considered.  The Site is 

located within the area designated as ‘Groundwater Under the Direct Influence of Surface Water’ 

(GUDI) or Wellhead Protection Area (WHPA)-E for Alton Municipal Wells 3 and 4 servicing the 

community of Alton. The Vulnerability Score assigned to the site falls within a score of 8 and is 

identified as a medium threat area for pathogens. 

6. Nitrate increases within surface water near Alton Municipal Wells 3 and 4 will be negligible, 

given that effluent pre-treatment will achieve effluent quality with respected to nitrates at 5.2 

mg/L to meet the CWQG for nitrates of 2.93 mg/L downgradient of the site, sewage flows from 

the site represent between 0.3% to 0.1% of monthly average flows at the Alon Millpond, and the 

Alton Millpond is located approximately 750 m upstream of Alton Municipal Wells 3 and 4.  

Impacts to municipal wells are not expected. 

We trust that this information is sufficient for your present purposes.  Should you have any questions 

regarding the information presented, please do not hesitate to contact our office. 

Yours truly, 
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8.0 LIMITATIONS OF LIABILITY 

This report was prepared at the request of, and for the exclusive use of Normaple Development Ltd. and 

its affiliates (“the Intended User”) is intended to provide an assessment of the hydrogeological conditions 

of the Property located at Agnes Street, Alton, Ontario (the Site). No one other than the Intended User has 

the right to use and rely on the work without first obtaining the written authorization of Terraprobe Inc. 

and Normaple Development Ltd..  

Terraprobe Inc. expressly excludes liability to any party except the Intended User for any use of, and/or 

reliance upon, the work. Any use which a third party makes of this report, or any reliance on or decisions 

to be made based on it, are the responsibility of such third parties. Terraprobe Inc. accepts no 

responsibility for damages, if any, suffered by any third party as a result of decisions made or actions 

based on this report, including consequential financial effects on transactions or property values, or 

requirements for follow-up actions and costs.  

The assessment should not be considered a comprehensive audit that eliminates all risks of encountering 

hydrogeological problems. The information presented in this report is based on information collected 

during the completion of the hydrogeological study by Terraprobe Inc. It was based on the conditions on 

the Site at the time of the hydrogeological study by a review of historical information and field 

investigation to assess the hydrogeological conditions of the Site, as reported herein.  

There is no warranty expressed or implied by this report regarding the hydrogeological conditions for the 

Site. Professional judgement was exercised in gathering and analyzing information collected by reviewing 

previous reports, data provided by government and are open to public and field work investigation. The 

conclusions presented are the product of professional care and competence, and cannot be construed as an 

absolute guarantee. 

In the event that during future work new information regarding the hydrogeological conditions of the Site 

is encountered, or in the event that the outstanding responses from the regulatory agencies indicate 

outstanding issues on file with respect to the Site, Terraprobe Inc. should be notified in order that we may 

re-evaluate the findings of this assessment and provide amendments, as required. 

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright in the 

Work is reserved to Terraprobe Inc. The Work shall not be disclosed, produced or reproduced, quoted 

from, or referred to, in whole or in part, or published in any manner, without the express written consent 

of Terraprobe Inc. or Normaple Development Ltd. 



FIGURES

Terraprobe Inc.











Site Plans and Septic Design

APPENDIX A

Terraprobe Inc.





A
 G

 N
 E

 S
   

  S
 T

 R
 E

 E
 T

KING ST. 

W
IL

LI
A

M
ST

R
EE

T

TI
N

Y
ST

R
EE

T

415.00

414.80415.50

415.50

415.50
415.40

416.40

416.20

417.90
417.10

416.90
416.50

416.50

416.00

415.80

416.15

416.00

419.70

419.50
418.95 419.15

421.80

422.00

Drilled Well

No water service
provided to property,
no indication of old well

Existing Dug Well

Existing Drilled
Well within well tile

Existing
Dug Well

Existing Dug Well

30
 m

15
m

30 m

Queen Street W Properties

No neighbouring wells for
Davis Drive properties

No neighbouring
wells for Emeline
Street properties

No visible sign
of any wells

30 m

Existing
Dug Well

No visible sign
of any wells

Homeowner advises former well
has been decommissioned

30
 m

No neighbouring
wells for Agnes
Street properties

15m

Property still to be
verified for any wells.
No wells in rear of lot.

TP-22-01
411.60

411.40

TP-22-02

TP-22-03

TP-22-04

TP-22-05

TP-22-06

TP-22-07

TP-22-08

TP-22-09
TP-22-10

TP-22-11

TP-22-12TP-22-13

TP-22-14

TP-22-18
TP-22-15

TP-22-16

TP-22-17

417.60

417.30

417.70

412.10

411.80

Overall Site Plan:
Neighbouring Well Locations
Test Pit Locations
Septic Field Locations

Agnes Street Townhouse
Residential Development
Town of Caledon

Drawing No.:

Scale:

Project No.:

Designed By:
Drawn By:
Checked By:

D3082

Date:

1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7

bus: 905-868-9400
fax:  905-853-5734

Gunnell Engineering Ltd.

www.septicdesign.ca

Rev. No. Date Description CAD
Rev. 1 25-Jul-2022 Updated Well Locations KD

1:1,000
21-JUL-2022

EG
JK
EG

LEGEND

Existing Known Wells

SP-1

Rev. 2 7-Mar-2023 Updated Site Plan JK

Test Pit Locations

Preliminary

Type 'A' Dispersal Beds (14)

Note: Municipal town water provided for
asll adjacent streets, including Queen St,
Agnes St, Emeline St, and Davis Dr.

Note: Refer to preliminary sewage system
design drawings SP1-1, SP5-1, and SP9-1,
for proposed condominium Blocks 1, 5, and 9.

Rev. 3 28-NOV-2023 Town Comments JK

Type 'A' Dispersal Beds

Block
Daily Design Flow

(Q) L/day
Area Required

(Q/50) m²
Bed Dimensions

m x m
1 9,900 198.0 5.0 x 40.0
2 9,900 198.0 7.2 x 32.0
3 9,900 198.0 7.2 x 32.0
4 9,900 198.0 7.2 x 32.0
5 8,000 160.0 7.2 x 28.0
6 9,900 198.0 7.2 x 32.0
7 8,000 160.0 7.2 x 32.0
8 9,900 198.0 7.2 x 32.0

9a + 9b 9,900 198.0 7.2 x 32.0
10 9,900 198.0 7.2 x 32.0
11 9,900 198.0 7.2 x 32.0
12 8,000 160.0 7.2 x 23.5
13 9,900 198.0 7.2 x 32.0
14 9,900 198.0 7.2 x 32.0



TOPSOIL

Damp, red / brown,
COARSE SAND, gravelly

No g/w
No staining

Test Pit
TP[22-01]

TOPSOIL

Dry, light brown, SAND,
gravelly

Test Pit
TP[22-02]

TOPSOIL

Dry, light brown, SAND,
gravelly, trace silt

Test Pit
TP[22-03]

TOPSOIL

Dry, light brown, FINE
SAND, trace silt

Test Pit
TP[22-04]

Loose, dry, red / brown,
COARSE SAND, gravelly

No g/w
No staining

TOPSOIL

Loose, damp, brown,
FINE SAND, gravelly

No g/w
No staining

Test Pit
TP[22-05]

TOPSOIL

Loose, dry, light brown,
FINE SAND

Test Pit
TP[22-06]

TOPSOIL

Dry, light brown, SAND,
large boulders

No g/w
No staining

Test Pit
TP[22-07]

TOPSOIL

Loose, dry, light brown,
SAND

No g/w
No staining

Test Pit
TP[22-08]

TOPSOIL

Loose, dry, light brown,
SAND

No g/w
No staining

Test Pit
TP[22-10]

TOPSOIL

Loose, dry, light brown,
SAND

Test Pit
TP[22-11]

TOPSOIL

Test Pit
TP[22-09]

Loose, dry, light brown,
SAND

No g/w
No staining

TOPSOIL

Loose, dry, light brown,
FINE SAND

No g/w
No staining

Test Pit
TP[22-12]

Damp, red / brown,
COARSE SAND, gravelly

No g/w
No staining

Loose, dry, red / brown,
FINE SAND

No g/w
No staining

Loose, dry, red / brown,
COARSE SAND

No g/w
No staining

Damp, red / brown,
COARSE SAND, gravelly

Loose, dry, light brown,
SAND

No g/w
No staining

Test Pit Soil Profiles

Alton Residential Infill
Agnes Street
Town of Caledon

Drawing No.:

Scale:

Project No.:

Designed By:
Drawn By:
Checked By:

D3082

Date:

1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7

bus: 905-868-9400
fax:  905-853-5734

Gunnell Engineering Ltd.

www.septicdesign.ca

N.T.S.
19-AUG-2022

KD
KD
EG

DT-1DT-1



TOPSOIL

Test Pit
TP[22-13]

TOPSOIL

Test Pit
TP[22-14]

TOPSOIL

Loose, dry, brown,
COARSE SAND, gravelly

No g/w
No staining

Test Pit
TP[22-15]

TOPSOIL

Loose, dry, light brown,
FINE SAND, gravelly

Test Pit
TP[22-16]
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Loose, dry, red / brown,
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No staining
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TOPSOIL

Test Pit
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Loose, dry, red / brown,
FINE SAND, gravelly,
trace silt

No g/w
No staining
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No staining
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No staining
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Sewage System / Adjacent Grading Design Criteria:

1. 4:1 max. down slopes away from septic field.
2. No slopes directly down to septic fields (direct surface

water around field with swales).
3. Swales are to be min. 0.15m deep with max. 4:1 side

slopes adjacent to septic fields.
4. Septic fields are to be min. 3.0m from property lines and

5.0m from residences and installed at existing grades.
5. Septic tanks are to be min. 3.0m from property lines and

1.5m from residences.
6. No retaining walls constructed adjacent to septic fields.

Type 'A' Dispersal Beds

Block
Daily Design Flow

(Q) L/day
Area Required

(Q/50) m²
Bed Dimensions

m x m
1 9,900 198.0 5.0 x 40.0
2 9,900 198.0 7.2 x 32.0
3 9,900 198.0 7.2 x 32.0
4 9,900 198.0 7.2 x 32.0
5 8,000 160.0 7.2 x 32.0
6 9,900 198.0 7.2 x 32.0
7 8,000 160.0 7.2 x 32.0
8 9,900 198.0 7.2 x 32.0

9a + 9b 9,900 198.0 7.2 x 32.0
10 9,900 198.0 7.2 x 32.0
11 9,900 198.0 7.2 x 32.0
12 7,000 140.0 7.2 x 23.6
13 9,900 198.0 7.2 x 32.0
14 9,900 198.0 7.2 x 32.0

Draft

LEGEND
Proposed Septic Elevation

Proposed Septic Elevation (Grading Issue)

100.00

100.00
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APPENDIX B

Wellhead Protection Mapping
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500mm  TOPSOIL

SILTY FINE SAND, trace gravel, loose,
brown

SILTY SAND and GRAVEL, with
occasional cobbles and boulders,
compact to very dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Unstabilized water level measured at
4.3 m below ground surface; borehole
was open upon completion of drilling.
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300mm  TOPSOIL

FILL, silty fine sand, trace gravel, loose,
brown

SILTY SAND and GRAVEL, with
occasional cobbles and boulders,
compact to very dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Unstabilized water level measured at
4.4 m below ground surface; borehole
was open upon completion of drilling.

W1: 50 mm dia. monitoring well installed.
W2: 50 mm dia. monitoring well installed.
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150mm  TOPSOIL

SILTY SAND and GRAVEL, with
occasional cobbles and boulders,
compact to dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Borehole was dry and open upon
completion of drilling.
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450mm  TOPSOIL

SILTY SAND and GRAVEL, with
occasional cobbles and boulders, dense
to very dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Borehole was dry and open upon
completion of drilling.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Mar 4, 2019 6.3 415.6

450mm  TOPSOIL

FILL, silty sand, trace gravel, very loose,
brown

SILTY FINE SAND, trace gravel,
compact, brown

SILTY SAND and GRAVEL, with
occasional cobbles and boulders,
compact to very dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Borehole was dry and open upon
completion of drilling.

50 mm dia. monitoring well installed.
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600mm  TOPSOIL

FILL, sand and gravel, trace topsoil,
dense, brown

SILTY FINE SAND, trace gravel,
compact, brown

SILTY SAND and GRAVEL, with
occasional cobbles and boulders, very
dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Unstabilized water level measured at
2.3 m below ground surface; borehole
was open upon completion of drilling.
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AS

600mm  TOPSOIL

FILL, silty fine sand, trace rootlets,
topsoil, loose, brown

SILTY SAND and GRAVEL, with
occasional cobbles and boulders,
compact to very dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Borehole was dry and open upon
completion of drilling.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Mar 4, 2019 2.2 411.7

450mm  TOPSOIL

FILL, silty fine sand, trace gravel,
compact, brown

SILTY SAND and GRAVEL, with
occasional cobbles and boulders,
compact to very dense, brown

END OF BOREHOLE
Refusal (obstruction in the hole)

Possible cobble or bedrock obstruction in
hole.

Unstabilized water level measured at
3.2 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.
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Appendix C: Results of In‐Situ Hydraulic Conductivity Testing

Monitoring Well MW2‐S

Proposed Residential Development

Anges Street

Alton, Ontario

Test Completed on 25‐Apr‐19 * To = t when (H‐h)/(H‐Ho) = 0.37 and ln(H‐h)/H‐Ho)=‐1

well depth 3.06 m

r (casing radius) 0.025 m

L (length of screen) 1.5 m Hydraulic Conductivity (K) =(r^2 ln(L/R))/(2LTo)

R (filter pack [borehole] radius) 0.03 m 4.71E‐07 m/sec

To (time lag*) 1730 sec

H (initial water level before slug) 1.29 m

Ho (water level at t=0) 2.00 m Time lag is defined as the time required for the complete

h (recorded water level at time t) See Column F equalization of the head difference if the original rate of

inflow were maintained.

Water Level 

(mbgl)
(H‐h)/(H‐Ho) Elapsed Time (s)

1.93 0.90 30

1.91 0.87 60

1.90 0.86 90

1.89 0.85 120

1.87 0.82 180

1.86 0.80 240

1.79 0.70 540

1.78 0.69 600

1.71 0.59 960

1.64 0.49 1200

y = ‐0.0003x + 0.889
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Appendix C: Results of In‐Situ Hydraulic Conductivity Testing

Monitoring Well MW2‐D

Proposed Residential Development

Anges Street

Alton, Ontario

Test Completed on 25‐Apr‐19 * To = t when (H‐h)/(H‐Ho) = 0.37 and ln(H‐h)/H‐Ho)=‐1

well depth 6.01 m

r (casing radius) 0.025 m

L (length of screen) 1.5 m Hydraulic Conductivity (K) =(r^2 ln(L/R))/(2LTo)

R (filter pack [borehole] radius) 0.03 m 4.08E‐06 m/sec

To (time lag*) 200 sec

H (initial water level before slug) 1.64 m

Ho (water level at t=0) 6.01 m Time lag is defined as the time required for the complete

h (recorded water level at time t) See Column F equalization of the head difference if the original rate of

inflow were maintained.

Water Level 

(mbgl)
(H‐h)/(H‐Ho) Elapsed Time (s)

5.22 0.82 30

4.75 0.71 60

4.30 0.61 90

4.01 0.54 120

3.66 0.46 150

3.44 0.41 180

3.19 0.35 210

3.00 0.31 240

2.82 0.27 270

2.66 0.23 300

2.42 0.18 360

2.28 0.15 420

2.13 0.11 480

2.04 0.09 540

2.02 0.09 600

1.86 0.05 720

1.80 0.04 840

1.75 0.03 960

1.72 0.02 1080

1.69 0.01 1200
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Appendix C: Results of In‐Situ Hydraulic Conductivity Testing

Monitoring Well MW8

Proposed Residential Development

Anges Street

Alton, Ontario

Test Completed on 25‐Apr‐19 * To = t when (H‐h)/(H‐Ho) = 0.37 and ln(H‐h)/H‐Ho)=‐1

well depth 4.29 m

r (casing radius) 0.025 m

L (length of screen) 1.5 m Hydraulic Conductivity (K) =(r^2 ln(L/R))/(2LTo)

R (filter pack [borehole] radius) 0.03 m 8.58E‐07 m/sec

To (time lag*) 950 sec

H (initial water level before slug) 1.02 m

Ho (water level at t=0) 3.45 m Time lag is defined as the time required for the complete

h (recorded water level at time t) See Column F equalization of the head difference if the original rate of

inflow were maintained.

Water Level 

(mbgl)
(H‐h)/(H‐Ho) Elapsed Time (s)

3.19 0.89 30

3.02 0.82 60

2.97 0.80 90

2.96 0.80 120

2.93 0.79 180

2.88 0.77 240

2.69 0.69 360

2.50 0.61 480

2.31 0.53 600

2.15 0.47 720

2.02 0.41 840

1.90 0.36 960

1.77 0.31 1080

1.66 0.26 1200

1.51 0.20 1500

1.40 0.16 1800
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Alton Millpond Hydraulic 
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Alton Millpond Hydraulic Characteristics
Available Head:
Water level at intake pipe: 412.0 m
Water level at outlet: 407.5
Drop: 4.5 m water surface to water surface
Intake pipe diameter: 30 - 45 cm TBD
Intake pipe length: approx. 75 meters

Variable Flows:

As charted below, the water flows are very variable season to season and year to year.

The project includes a fish passage channel which will receive priority for minimum flow periods.

The focus for hydraulic modelling was on ensuring the water was not too fast to prevent fish from migrating up the fish
passage during the spawning periods for white sucker and brook trout. It was agreed these flows would be 0.7m3/s to
correspond with typical October - November flows and 1.2m3/s to correspond with typical April – May flows. In addition,
the half bankfull flow of 1.84m3/s was modelled for comparison. No modelling was attempted to try to determine what
minimum flow is required to permit fish passage. It was felt that this will have to be determined empirically once the fish
passage is actually built.

Assuming the fish passage would function with about 0.2m3/s (ie. at existing minimum flows), that would leave an average
flow available to the turbine 9 months a year in the range of about 0.3 to 0.4 m3/s. But at times, the flows will be
significantly higher, with average maximum flows of 1.5 m3/s and peaks above that. A turbine that can operate efficiently
with a range of flows would be ideal.



Available hydro-technical data
● Site drainage area: 65.8 km² (CVC)
● Data sources

● Existing WSC gauge 02HB019 (1984-1990, 59.5 km²)
● Other WSC gauges in the area

○ 02HB001 – Cataract (1915-…, 205 km²)
○ 02HB013 – Orangeville (1967-…, 62.2 km²)
○ 02HB020 – Erin (1983-…, 32.3 km²)

● Real time flow station u/s of Alton (at Mississauga Rd) (2013-…)  CVC Water Management Study Update (2007)
● CVC HEC-RAS model of Shaw’s Creek subwatershed
● OMNR: OFAT, Fisheries, Water temperature, Drawings, …

Table 1 presents average monthly flows for Shaw’s Creek over an 8-year period  between 1983 and 1991 at Station WSC
02HB019. This station was located  approximately 1.5km upstream of the Alton Millpond dam with a catchment of 62.8km2

or  97% of the site. The flows presented in Table 1 are pro-rated to reflect actual site flows.

Table 1. Average monthly flows within Shaw’s Creek at WSC 02HB019.
Monthly Average (m3/s)

January 0.66 July 0.46

February 0.83 August 0.45

March 1.63 September 0.60

April 1.56 October 0.64

May 0.86 November 0.78

June 0.55 December 0.83



Yearly and Seasonal Fluctuations:



Inflow Averages, Lows & Highs

Low flow (m³/s)
High flow (m³/s)

3 days 2-year
0.182 OFAT1 2-year 13.1 HEC-RAS

model

7 days 2-year
0.229 OFAT1 5-year 19.0 HEC-RAS

model

June
to
Nov.

Average min 0.279 WSC
02HB0192

10-year 24.1 HEC-RAS
model

Average 0.628 WSC
02HB0192

25-year 30.1 HEC-RAS
model

Average max. 1.48 WSC
02HB0192

50-year 34.6 HEC-RAS
model

Maximum 3.57 WSC
02HB0192

100-year 39.2 HEC-RAS
model

1 OFAT: Ontario Flow Assessment Tool III
2 Transposed flow at project site

Regional Flood 112.4 Flood plain
mapping
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