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1. Introduction  
The Greer Galloway Group was retained by Mr. George Marchi to complete a hydrogeology study for 

a planned residential subdivision at a 9.3 ha property on Lakeshore Drive and the Loyalist Parkway in 

Consecon. The development is to be serviced with municipal water and private septic systems with lots 

accessed by an internal road fabric connecting to Loyalist Parkway and Lakeside Drive. 

The purpose of the work was to determine soil and groundwater conditions at the site and to 

demonstrate that the property is able to accommodate private sewage treatment/disposal systems in 

accordance with Provincial standards without affecting surrounding private water sources.  

2. Investigation Methods 

The investigation included a review of water well records, available geologic and hydrogeologic 

information for the area, performing a door-to-door inventory of water well supplies within a reasonable 

distance of the proposed development, and performing an analysis of servicing options in accordance 

with MECP Guideline D-5-4 (Individual On-Site Sewage Systems). The investigation methods are 

described further in the following subsections: 

2.1 Information Sources 

The initial task was a review of available information to characterize existing soil and groundwater 

conditions, and to identify any potential hazards/constraints associated with the planned permanent 

infrastructure or construction dewatering activities. Information sources include topographic and 

geologic mapping, aerial photography and MECP Water Well Records. Our work focussed on the 

shallow overburden and bedrock aquifers, and surface water bodies that could be affected by the 

proposed development.  

The site was visited in March and April of 2021. During the site reconnaissance visits, the property was 

traversed on foot and observations made regarding topography, vegetation, drainage, and 

neighbouring lands. The purpose of the site reconnaissance visit was to corroborate information from 

published sources and to identify access and environmental constraints that could affect the planned 

development. 

2.2 Well Records Search and Survey 

Six water supply well records were found on the Ministry of the Environment Conservation and Parks 

wells database within a search radius of 500 kilometres from the subject lands. Recorded yields range 

from 2 to 130 L/min (see Appendix A:  Well Records Summary).     

On April 2, 2021 following the well records search, a member of Greer Galloway visited neighbouring 

residences to conduct a door-to-door well survey. The purpose of this survey was to “ground truth” the 

results of the well records search and to determine whether some residences were supplied by wells 

not included in the MECP well records. To limit physical interactions during the Covid-19 pandemic, 

only those residences located hydrogeologically downgradient from the subject property (i.e., those 

located to the west) were visited.  



   

Hydrogeology and Terrain Evaluation 

Lakeside Drive and the Loyalist Parkway  P a g e   2 

Consecon, Ontario  May 2021 

   

 

  

   

2.3 Test Pitting 

On April 15, 2021, eleven (11) test pits were excavated across the property to determine soil conditions 

for septic servicing and to determine the feasibility of at-source stormwater infiltration. The Test Pits 

encountered dark brown to grey topsoil of predominantly silty loam texture overlying a layer of sandy 

silt textured glacial till with an upper weathered zone of varying thickness. A layer of gravelly sand was 

encountered in the northeast part of the property. Bedrock was encountered at depths between 1.5 and 

3 m. Soil samples were collected from horizons considered to be representative of the on site soils and 

submitted for grain size distribution analysis at Greer Galloway’s affiliated firm Terraspec in order to 

estimate hydraulic conductivity of overburden soils at the site. Test Pit Logs are provided in Appendix 

B while the grain size distribution curves are provided in Appendix C.    

2.4 Septic System Sizing  

The low permeability of the overburden soils across most of the site requires the use of raised septic 

beds. Representative total daily design sanitary sewage flows were estimated using the Ontario 

Building Code (OBC) Table 8.2.1.3.A for typical 3-bedroom houses having a plan area of approximately 

1,500 sq. ft. A 15 m mantle area and 100% reserve area for the tile bed is assumed in the calculation 

of minimum lot size. 

3. Summarized Findings 

3.1 Site Description 

The property covers a plan area of approximately 9.3 ha and is located at the corner of Loyalist parkway 

and Lakeshore Drive in the north part of Consecon. The area is on a relatively flat-lying plateau with 

elevations ranging from approximately 82 metres above mean sea level (mASL) in the southeast corner 

of the property along Lakeside Drive, to approximately 76 mASL in the extreme northwest corner of the 

property. The land slopes from east-southeast to west-northwest. Lands in the area include a mixture 

of agricultural and residential uses.  

The majority of the property is in agricultural use and covered by open field except for a wooded fence 

line running roughly north-south through the middle of the property and a 1.6 ha wooded area in the 

northeast corner of the site. The site drainage is to the north and west direction towards Wellers Bay 

(Lake Ontario) approximately 200 m west of the western edge of the subject property. Surface water 

bodies in the vicinity of the site include Consecon Lake located approximately 180 m to the southeast 

of the site. Consecon Lake enters Wellers Bay via a small creek (Consecon Creek) that spills over a 

concrete weir (about 1 m high) located on the east side of the Loyalist Parkway.  

Consecon is provided with municipal water supply but private individual septic systems. The Trenton 

Water Treatment Plant supplies treated water to the system through a transmission line beneath the 

Bay of Quinte to the County of Prince Edward and the Consecon Water Storage Tower. The whole of 

Consecon is serviced, but the private residences along the south side of Lakeside Drive remain on 

private wells.   

3.2 Climate and Water Balance 

The area is characterized by mild winters and relatively cool humid summers. Snow typically occurs 

during 5 months of the year from December to April. Precipitation is approximately 935 mm/a with an 
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average annual evapotranspiration (ET) of roughly 570 mm/a based on the site location and the water 

holding capacity of on-site soils (Quinte Conservation, 2006). 

Mapping shows primarily thin surficial soils classified as thin soils over Paleozoic bedrock in the Surficial 

Geology of Southern Ontario (OGS, 2011). The infiltration factors for the area were calculated as per 

the Ontario Ministry of the Environment 1995 Hydrogeological Technical Information Requirements for 

Land Development Applications.  

It is based on three sub-factors which are: 

◼ Topography sub-factor; 

◼ Soil sub-factor; and, 

◼ Cover sub-factor. 

The following table presents infiltration factors based on the details of the ground cover factors for the 

area under current conditions:  

Table 1: Estimated Infiltration Factors 

Site Characteristic Infiltration Factor 

Topography  

Flat Land 0.3 

Rolling Land 0.2 

Hilly Land 0.1 

Soils  

Tight impervious clay 0.1 

Medium combinations of clay and loam 0.2 

Open Sandy loam 0.4 

Cover  

Cultivated Land 0.1 

Woodland 0.2 

Sum of Infiltration Factors 0.6 

 

Given an average annual moisture surplus (P-ET) of approximately 365 mm and an infiltration factor of 

0.6, we estimate an average infiltration of about 220 mm/a, or roughly 6,027 L/day per hectare. 

3.3 Geology 

The surficial physiography of the area has resulted primarily from glacial activity that took place during 

the Late Wisconsinan Substage of the Quaternary period (circa 23,000 to 10,000 BP). During this time, 

there were repeated advances and retreats of glacial ice lobes removing much of any pre-existing 

overburden and leaving the bedrock surface exposed or covered by only a thin mantle of 

unconsolidated sandy loam-textured material overlying Paleozoic bedrock (OGS, 2011).  

The site is part of the Prince Edward Peninsula (Chapman and Putnam 1984). This region is separated 

from the mainland by the Bay of Quinte and is characterized by low relief and shallow soils. The geology 

consists of upper Middle Ordovician rocks that unconformably overlie Precambrian basement rocks of 

the Grenville Province. Overburden thickness is variable but generally thin and large portions of the 

County have less than 1 m of overburden. While the subject site is mapped as being underlain by a 

thin mantle of quaternary sediments, actual overburden thicknesses across the site were found to be 

in the range of 1.4 to 2.3 m. 
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The bedrock consists of limestones and shales laid down over older Precambrian-age rock beginning 

in the middle Ordovician (approximately 460 million years ago) as part of a continent-wide marine 

transgression. This transgression (a period of increasing sea levels) deposited, in order, the Shadow 

Lake, Gull River, Bobcaygeon, Verulam and Lindsay Formations (Armstrong and Carter, 2010). The 

Lindsay Formation is the uppermost bedrock unit beneath the subject site. It consists mainly of medium 

brown and grey, finely crystalline limestone, uniformly bedded with subequal thickness of pale to 

medium brown shale. These strata dip shallowly to the west. A conceptual geological section for the 

area is shown below: 

 

Figure 1 – Conceptual geological Section for Prince Edward County 

 

The overburden geology is composed of unconsolidated deposits resulting primarily from glacial activity 

The general soil profile across the site consists of 0.2 to 0.3 m of dark brown, organic rich topsoil 

underlain by a laterally extensive stratum of compact sandy silt till with trace clay and rounded to 

subrounded pebbles (some of Precambrian crystalline rocks but more commonly Palaeozoic 

carbonates) and an increasing percentage of angular bedrock fragments nearing the contact with the 

underlying bedrock. The western part of the property is mapped (Richards and Morwick, 1948) as 

Ameliasburg Loam with Darlington Loam being mapped in the east part of the property.  The 
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Ameliasburg loam is described as a moderately shallow clay loam with good external and internal 

drainage with a tendency for it to suffer from summer drought more readily than the clay-dominated 

phases. The soil is locally stony but widely cultivated across the County. The Darlington loam is 

developed on shallow limestone and is described as having good external and internal drainage though 

susceptible to sheet erosion. Less widespread than Ameliasburg loam, it remains widely cultivated. 

3.4 Hydrogeology   

Within the property, the groundwater table is encountered within the deeper overburden horizons or 

within the limestone bedrock at depths between 0 and 6 m with a perched water table occurring within 

permeable sand layers especially within the eastern portion of the site. It is noted that there is little 

evidence of erosion from surface water runoff on the property although precipitation was observed 

ponding on the ground surface during the test pitting in mid-April, 2021 (see Figure 2).  

 

Figure 2 – Surface water runoff observed on April 15, 2021. Looking to the south from the north 
central part of the property.  

 

The fractured limestone bedrock forms the primary source of exploitable groundwater in the area. A 

search of the Ministry of the Environment, Conservation and Parks (MECP) Well Records Database 

returned 25 well records within the immediate vicinity of the property (see Drawing 2, appended). These 

records suggest water is found within limestone bedrock at depths ranging from 2 to 20 m with yields 

ranging from 0 to more than 100 L/min. The subject lands are located outside any mapped WHPA.  

A summary of water well records for the site and immediately surrounding lands is shown below: 
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Table 2: Summary of well depths and yields in the vicinity of the subject property 

Well  
Number 

Water  
Found 

(m) 

Stat  
Level 
(m) 

Yield 
(L/min) 

Depth To 
Bedrock (m) 

Hole  
Depth 

(m) 
Water 
Type 

Screened Fm. 
(Bedrock, Sand and 
Gravel, Etc.) 

530520 21.3 6.1 31.8 9.1 22.3 fresh bedrock 

530521 16.2 2.4 75.7 3.0 17.1 fresh bedrock 

530522 10.7 0.9 38.6 4.3 12.8 fresh bedrock 

530523 12.2 3.0 30.3 4.3 12.5 fresh bedrock 

530524 4.6 1.2 18.2 4.3 9.1 fresh bedrock 

5302104 6.1 0.9 13.6 0.9 7.0 fresh bedrock 

5302200 14.9 0.0 22.7 3.4 15.8 fresh bedrock 

5302291 18.9 1.5 4.5 0.9 21.3 fresh bedrock 

5302420 9.1 1.2 27.2 3.7 19.8 fresh bedrock 

5302462 5.8 1.2 22.7 4.0 6.7 fresh bedrock 

5302551 7.6 0.9 22.7 4.6 7.6 fresh bedrock 

5302588 12.2 1.8 22.7 3.7 13.7 fresh bedrock 

5302630 7.6 1.8 22.7 1.8 9.1 fresh bedrock 

5303209 9.8 2.4 45.4 7.6 10.7 fresh bedrock 

5304868 4.9 3.7 45.4 4.6 6.4 fresh bedrock 

5305315 5.5 4.6 136.2 4.3 10.7 fresh bedrock 

5305334     0 0.9 31.7 fresh bedrock 

5305626     0 0.5 48.8 fresh bedrock 

5305873 4.3 -0.2 68.1 3.0 12.2 fresh bedrock 

5306549     0 0.0 9.1 fresh overburden 

A207908 2.1   22.7 1.5 4.6 fresh bedrock 

A207906 2.1   27.24 1.5 4.6 fresh bedrock 

A207879 2.1   18.16 1.5 4.6 fresh bedrock 

A207874 2.1   13.62 1.5 4.6 fresh bedrock 

A148293 4.0 2.0 90 0.3 6.1 fresh bedrock 

 

Based on the recorded static levels and the topographic setting, groundwater is predicted to flow in a 

westerly to northwesterly direction ultimately discharging into Wellers Bay. A groundwater flow divide 

is hypothesized along Lakeside Drive with shallow flow southward towards Consecon Lake during 

seasonal high groundwater conditions – roughly coinciding with the surficial topography.  

3.7 Potential for Well Interference 

Because the site will be provided with municipal water supply, there is no potential for water servicing 

to cause interference with neighbouring wells located to the south and east of the property. Residences 

located to the west and southwest are provided with municipal water. 
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4. Discussion 

4.1 Servicing Options 

Municipal water supply is available in the area, but municipal sewage servicing is not available at 

present nor is it likely to become available for the foreseeable future. Accordingly, servicing is proposed 

as a combination of private water supply and private individual septic systems to serve the proposed 

residential lots. According to the Hierarchy of Servicing Preferences (Provincial Policy Statement D-5 

Planning for Sewage and Water Services, s. 2.1.3), the preferred option is full municipal services, and 

for the use of communal water and sewage systems where full municipal services are not an option. 

Where neither municipal nor communal services are possible, or where they are unsuited for the site 

conditions, the use of individual on-site sewage and water services may be considered subject to 

meeting environmental and public health requirements. For the subject property, the presence of 

moderately fine-grained soils makes the use of communal septic treatment less desirable than a more 

distributed system consisting of individual septic beds which are less likely to result in hydraulic 

overloading. Additionally, the requirement for a municipal responsibility agreement for such systems. 

This imposes costs and administrative complexities to the municipality with no balancing benefit to the 

environment. For these reasons, it is our opinion that a mixed servicing model with municipal water and 

private individual septic systems is the preferred servicing alternative for the proposed development. 

4.2 Onsite Sewage Treatment 

4.2.1 Minimum Lot Size 

Environmental impacts to groundwater from private sewage works are typically assessed under the 

MECP’s Guideline entitled “Technical Guideline for Individual On-site Sewage Systems: Water Quality 

Impact Risk Assessment”, dated August 1996 (Guideline D-5-4). Where proposed lot sizes are less 

than one hectare, it is necessary to assess the potential risk of sewage disposal systems to 

groundwater. According to Section 5.5 of the Guideline, developments will be considered as low risk 

where it can be demonstrated that sewage effluent is hydrogeologically isolated from existing or 

potential supply aquifer(s). In the case of the majority of subject property, the area downgradient from 

the site is fully serviced by municipal water. There is no use of groundwater in this area for potable 

water supplies nor is any foreseeable in the future. Therefore, the lot density for this area of the 

proposed development may be established based on physical sizing constrains such as having enough 

area for septic systems and replacement areas along with various regulatory setbacks.  

For a small portion along the south boundary of the property (within 30 m of Lakeside Drive as noted 

on Drawing 2, appended), system isolation cannot be guaranteed. For this area, any septic systems 

should be designed to meet Guideline D-5-4 requirements for nitrate loading or, preferably, the lot fabric 

should be designed so that all septic systems are more than 30 m north of Lakeside Drive.   

The site conditions are considered suitable for the construction of private septic systems. Such systems 

must be constructed in accordance with Section 8 of the Ontario Building Code and must meet the 

following setback distances: 
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Table 3: Minimum Clearances for Distribution Piping  

Object Minimum Setback (m) 

Structure 5 

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

Any other well 30 

Pond 15 

Stream 15 

Property Line 3 

The fine-grained soils across the site make the use of raised filter bed systems a more practical 

alternative than conventional in-ground tile beds. Representative total daily design sanitary sewage 

flows were estimated using the Ontario Building Code (OBC) Table 8.2.1.3.A. Based on a typical 3 

bedroom dwelling, the total daily design sanitary sewage flow (Q) for each dwelling would be 1,600 

L/day with an appropriately sized filter bed and mantle covering an area of about 500 m2.  The use of 

tertiary treatment systems would reduce the length of tile required for the tile beds but would not affect 

the overall size of the system which is governed by the hydraulic loading. Based on the site soils, the 

loading rate should not exceed 6 L/m2. 

While many of the existing residential lots in Consecon are in the range of 0.1 to 0.2 ha in area these 

are legacy lots and are considered too small to accommodate private raised septic systems while 

allowing for adequate setbacks and a reasonable degree of flexibility in locating building footprints and 

private driveways. The minimum, effective lot size must therefore be determined through the design of 

the lot fabric with a minimum practical lot size typically in the range of 0.2 ha.  

 

4.2.2 Environmental Impact from Onsite Sewage Treatment 

Groundwater Impacts 

Lands downgradient from the subject property are provided with municipal water so the site setting 

meets the system isolation criteria given in Guideline D-5-4. In addition, the thickness and low to 

moderate hydraulic conductivity of the native silt-textured till provides a geological environment with a 

high capacity to attenuate nitrates (see Colgrove and Hamilton, 2018).  The direction of groundwater 

flow (and hence the determination of the downgradient area) may be estimated with a high level of 

confidence except for the area immediately north of lakeside Drive. Here, the surface water drains to 

the north and west but the proximity to Consecon Lake raises the possibility of groundwater flow toward 

Consecon Lake and groundwater-supplied residences along the south side of Lakeside Drive. We 

recommend that septic systems be located at least 30 m north of Lakeside Drive.  

Surface Water Impacts 

While the site setting meets system isolation requirements with respect to groundwater as a receiver, 

Wellers Bay is located approximately 200 m from the west property boundary and 530 m west of the 

east property boundary. MECP Guideline D-5-4 does not provide guidance for the assessment of 

surface water impacts but Chapter 22 of the MECP’s Design Guidelines for Sewage Works (2008) 

indicates that a separation distance of 300 m between the area of sewage infiltration and the surface 

water body should be sufficient to ensure that there are no appreciable effects to surface water quality. 

While most of the subject lands are beyond this distance, the western part of the property falls within 

300 m and the potential impacts to surface water quality should be considered. 
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Phosphorous is the relevant parameter of concern with respect to surface water impacts. Wellers Bay 

is a shallow mesotrophic water body lake with an average depth of about 3 m and a maximum depth 

of about 9 m. Wellers Bay is not currently affected by elevated phosphorous (Friends of Wellers Bay, 

2021) but phosphorous levels in the Bay should be kept within the current range to maintain the current 

high water quality.  

Research on existing small-scale sewage treatment provides insight regarding the movement of 

phosphorus from septic tank tile field systems, and particularly the ability of B horizon soils to retain 

phosphorous. Robertson et al (2019) reviewed phosphorus attenuation in groundwater plumes from 24 

septic systems in Ontario over a 30-year period from 1988 to 2018. At these sites, mean soluble 

reactive phosphorus values in the septic tank effluent ranged from 1.8 to 13.8 mg/L and averaged 

8.4 mg/L. Phosphorus removal averaged 90% at sites where sediments were non calcareous (13 sites) 

and 66% at sites where sediments were calcareous (11 sites). At 17 of the 24 sites, mean soluble 

phosphorus concentrations in the proximal groundwater plumes (within 10 m) declined to ≤1 mg/L. This 

attenuation results from both non-permanent adsorption process and from precipitation by aluminum 

and iron (typically concentrated with the B-horizon of soils) which is a permanent reaction.  

A value of 0.66 kg/capita year/year approximates the amount of phosphorus contributed per capita 

year/year of use (Paterson et al. 2006). Assuming 3.5 persons per household, a 30-lot development 

would generate approximately 70 kg of phosphorous per year. This is similar to- or lower than the 

amount of phosphorous typically applied (Beegle and Durst, 2002) for crop production (23 to 60 kg/ha 

for cereal crops or legumes or 160 to 420 kg per year for the 7 ha of the subject site being actively 

cultivated). 

Test pitting indicates that the thickness of the B horizon soil is approximately 0.3 m. Assuming a soil 

bulk density of 1.7 tonnes/cubic metre, the total mass of this soil within the property boundaries is: = 

93,000 m2 x 0.3 m x 1,700 kg/m3 = 47 million kg. Assuming a phosphorous retention (P-ret) capacity of 

400 mg/kg for B-Horizon soils, this equates to about 18,000 kg of retention capacity without considering 

downgradient soils (i.e., the ability to immobilize over 200 years of phosphorous in sewage). Therefore, 

we conclude that phosphorous impacts from onsite sewage treatment and disposal will be negligible 

and less than or similar to- those under the current agricultural land use.  

4.7 Geotechnical Considerations 

The geological setting is straightforward from a geotechnical perspective with undisturbed glacial till 

deposits having sufficient bearing capacity to support house foundations. It is anticipated that houses 

will be constructed with basements where the depth to bedrock allows, or partial basements where 

shallow bedrock limits the depth of excavation. Preliminary recommendations are provided in the 

following subsections. It should be understood that the purpose of these recommendations is to support 

initial planning and preliminary design and they will need to be updated as the design of the 

development progresses. 

4.7.1 Site Preparation and Grading 

The stripping of surface soils will be required to prepare the land for construction of houses and paved 

areas. It is expected that the recovered topsoil will be suitable only for general landscaping purposes 

owing to their fine texture and organic content although material from deeper excavations may be 

suitable for re-use as trench backfill.  
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Prior to the placement of fill beneath paved areas or floor slabs the exposed surface should be 

inspected by a geotechnical engineer. Any fill required to raise grades must be free-draining granular 

material free of organic, frozen, overly wet, or otherwise deleterious material. Fill should be placed in 

lifts not exceeding 300 mm in thickness and compacted to 100% of standard Proctor maximum dry 

density (SPMDD) beneath floor slabs and to a minimum of 95% SPMDD beneath paved areas. Bulk fill 

in landscaped areas may be compacted to a lesser degree (recommended minimum 90% SPMDD). 

Temporary excavations to conventional depths for installation of underground pipes at this site must 

comply with Ontario Regulation 213/91 (Construction Projects) under the Occupational Health and 

Safety Act. The native soils are considered to be Type 2 soils where above the water table and 

excavations may be cut with vertical sides to a depth of 1.2 m and then sloped no steeper than 1H:1V 

beyond the 1.2 m depth if required. Below the groundwater table, these soils would be classified as 

Type 4 soils which require excavation support.  

Pipe bedding for water and sewer services should be conventional Class 'B' pipe bedding comprising 

a minimum 150 mm thick layer of OPSS Granular 'A' aggregate below the pipe invert. Granular 'A' type 

aggregate should also be provided to at least 300 mm above the pipe.  The bedding aggregate should 

be compacted to a minimum 95% SPMDD. Water and sewer pipes must be provided with a minimum 

of 1.2 m of earth cover upon final grading for frost protection. 

Groundwater issues are not expected to be a problem during the dry summer months except for 

saturated sand lenses which are anticipated locally within the east portion of the site. During the early 

spring, high groundwater levels are expected across the majority of the property. Rates of inflow are 

not expected to exceed 50,000 L/day and should be manageable using conventional sump pumping 

techniques.  

4.7.2 Foundations 

House footings on native mineral soils or engineered fill may be sized using a net allowable bearing 

pressure of 150 kPa at serviceability limit states (SLS) and exterior footings must be provided with a 

minimum of a 1.2 m of earth cover upon final grading for frost protection. All founding surfaces must be 

inspected by qualified geotechnical personnel prior to placing concrete.   

Based on the geological setting, we recommend that Site Class C (Table 4.1.8.4A of the Ontario 

Building Code) design properties be used to design for earthquake loads.  

4.7.3 Slab-on-Grade Floors 

Basement floor slabs may be constructed using conventional slab-on-grade techniques. A modulus of 

subgrade reaction (k) of 40 MPa/m may be used to estimate subgrade support assuming a subgrade 

of undisturbed native mineral soil or granular fill material compacted to 100% SPMDD. The upper 150 

mm of material immediately under the floor slab should consist of clean crushed stone compacted to 

100% SPMDD. 

Subdrains are not required beneath the floor slab provided that the finished slab is at least 300 mm 

higher than the exterior soils and that the exterior soils/pavements are positively sloped away from the 

building. A vapour retarder is recommended directly beneath the floor slab to reduce the migration of 

moisture into the ground floor of houses – especially where moisture-sensitive floor coverings may be 

used.  
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4.7.4 Basements 

If basements are to be considered for the site, these may be constructed with floor slabs as described 

above but subdrains are required as basements will be below the groundwater table during the wetter 

times of the year (and possibly throughout the year). Basement floor slabs may be constructed using 

conventional slab-on-grade techniques. Basements at this site must be provided with perimeter 

weeping tile systems as per the Ontario Building Code (OBC).  The drain tile or pipe should be laid on 

undisturbed or well compacted soil so that the top of the tile or pipe is below the bottom of the basement 

floor slab.  The weeping tile must drain to a suitable frost-free outlet or sump. The portion of the exterior 

basement wall below finished ground level should be damp-proofed as per the OBC. The basement 

wall backfill should be graded to allow drainage away from the foundation.   

The basement walls should be designed to resist the lateral earth pressure.  For calculating the lateral 

earth pressure, the coefficient of earth pressure (K) may be assumed as 0.50 for cohesionless and 

sandy soils.  The bulk unit weight of the retained backfill may be taken as 21 kN/m3 for well-compacted 

soil.  An appropriate factor of safety should be employed. 

4.7.5 Pavements 

Following site grading and servicing, the proposed pavement subgrade will generally comprise frost-

susceptible sandy silt.  Based on the proposed pavement usage, and frost susceptibility and strength 

of the subgrade soils, the following pavement component thicknesses are recommended for internal 

roadways: 

Table 4: Recommended Pavement Component Thicknesses 

Pavement  Component Recommended Thickness  

Asphaltic Concrete 

Granular 'A' Base Course 

Granular 'B' Subbase Course 

100 mm 

150 mm 

400 mm 

  

A functional design life of 15 years has been assumed to establish the pavement recommendations. 

This represents the number of years to first rehabilitation assuming regular maintenance (such as crack 

sealing of the surface asphalt) is carried out.   

4.7.6 Stormwater Management 

Under developed conditions there will be an increase in impervious area throughout the site, and a 

corresponding decrease in evapotranspiration. The amount of precipitation available for runoff and 

recharge will therefore increase under post-development conditions. The post-development target for 

stormwater management should be to meet, as closely as is practical, the existing or pre-development 

rate of recharge. Based on the moderate to low hydraulic conductivity characteristic of the soils 

encountered at the site, the ability to use at-source infiltration measures will be limited. The predominant 

silt-textured glacial till will have a saturated hydraulic conductivity of roughly 10-6 cm/s although seams 

and lenses of coarser material will locally increase hydraulic conductivity, and macrostructure in the 

glacial till soils may result in higher infiltration capacity than would be predicted purely on the basis of 

grain size distribution.    
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4. Summary 

The purpose of the work was to determine soil and groundwater conditions at the site and to 

demonstrate that the property can accommodate private sewage treatment/disposal systems in 

accordance with Provincial standards without affecting surrounding private water sources.  

Our assessment found the following:  

1. The predominant soils across the site are silt-textured glacial till having suitable geotechnical 

properties to support foundation loads for residential dwellings. 

2. Servicing using private individual septic systems for sewage treatment/disposal is appropriate 

for this area as there are no municipal sewage services present or likely in the foreseeable 

future. 

3. The area downgradient from the majority of the site is provided with municipal water supply so 

minimum lot size may be based on physical sizing constraints.  

4. A minimum practical lot size of 0.2 ha is likely applicable for a single detached residential 

property and is based on spatial considerations such as having enough space for a dwelling, 

driveway, and septic system along with a replacement area (i.e., contingency area). Given the 

need for affordable housing in Prince Edward County, a smaller minimum “lot” may be 

considered for multi-unit (e.g. triplex) or attached housing (e.g. townhouses) provided that it 

can be demonstrated that sufficient area is available to meet spatial considerations. 

5. No surface water impacts to Wellers Bay or Consecon Lake are predicted. 

 

All of which is respectfully submitted. 

 

THE GREER GALLOWAY GROUP INC. 

CONSULTING ENGINEERS 

 

 

 

 

 

 

      

David Cooper, M.Env.Sc.   Charles Mitz, M.Eng., Ph.D., P.Geo 
Environmental Scientist    Senior Project Manager 
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Appendix B 

Test Pit Logs 



 
                                           FIELD TEST PIT LOG: TP-01 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-01 Dimensions  Elevation 77 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL: dark brown, loose, moist, organic 
silt 

 
 

  

 

0.2 0.3 Orange oxide staining - B horizon.  

   

0.3 1.4 

SILT TILL, light grey, moist, poorly sorted 
sandy silt with trace clay, rounded to 
subrounded pebbles, cobbles, and angular 
bedrock fragments common near the base of 
the pit 

1
  

1.2 Walls stable 

1.4  Limestone Bedrock 

  

End of Test Pit 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP01 
- UTM 18U E 298123; 4875234 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- No seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-02 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-02 Dimensions  Elevation 77 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL coarse grained well sorted dark 
brown, organic silt, loose, moist, rootlets. 

 
 

  

 

0.2 1.8 

SILT TILL, light grey, moist, poorly sorted 
sandy silt with trace clay, rounded to 
subrounded pebbles, cobbles, and angular 
bedrock fragments common near the base of 
the pit 

2 1.5 Walls stable. 

 
1.8 
 

 Limestone Bedrock 

   
 
End of Test Pit 

   

  

 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP02 
- UTM 18U 298048 E; 4875156 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- No seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-03 

 
 

 

  
  
  

 
 
  

 
Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-03 Dimensions  Elevation 78 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 
Depth 

(metres) 
Soil Description 

G
ra

ph
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 TOPSOIL fine grained poorly sorted dark 
brown organic silt, loose, moist, rootlets. 

 
 

  
 

0.2 1.8 

SILT TILL, light grey, moist, poorly sorted 
sandy silt with trace clay, rounded to 
subrounded and cobbles, common bedrock 
fragments minor oxidation. Small 5 cm 
coarse grained sand seam carrying water at 
1.5 m depth. 
 

3 1.3 
 

 

1.8  Limestone Bedrock  

  End of Test Pit 

   

  

 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 
- Photos: TP03 
- UTM 18U 298111 E; 4875132 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- Water seepage at 1.5m from sand seam 
observed. Pit otherwise dry. 

  
   



 
                                           FIELD TEST PIT LOG: TP-04 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-04 Dimensions  Elevation 78 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL coarse grained well sorted dark 
brown organic silt, loose, moist, rootlets. 

 
 

  

 

0.2 0.3 Orange oxide staining - B horizon. 

4 0.25 
 

 

0.3 0.5 
SILT TILL, light grey, moist, poorly sorted 
sandy silt with trace clay, rounded to 
subrounded and cobbles 

   

0.5 2 
SILTY SAND. Well sorted, no pebbles 
cobbles or boulders, light grey, saturated 
 

  

 

2  Limestone Bedrock 

 
 
 

 

End of Test Pit 

      

Comments Water Conditions in Test Pit 

- Photos: TP04 
- UTM 18U 298068 E; 4875050 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-05 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-05 Dimensions  Elevation 80 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL coarse grained well sorted dark 
brown, loose, moist, rootlets. 

 
 

  

 

0.2 0.3 Orange oxide staining - B horizon. 

5 0.25 
 

 

0.3 1.6 

SILTY SAND. Well sorted, pebbles and 
cobbles are angular and friable bedrock 
fragments from a proximal source, light grey, 
Dry 

  Competent no 
slumping 

1.6  Limestone Bedrock 

  

End of Test Pit 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP05 
- UTM 18U 298129 E; 4874976 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- No seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 

                                     FIELD TEST PIT LOG: TP-06 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-06 Dimensions  Elevation 80 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.3 
TOPSOIL fine grained well sorted dark brown 
organic silt, loose, moist, rootlets. 

 
 

  

 

0.3 0.4 Orange oxide staining - B horizon. 

6p 0.25 
 

 

0.4 2.1 
SILTY SAND. Well sorted, pebbles and 
cobbles are bedrock fragments, odd boulder, 
light grey, moist 

6 
 

 Competent no 
slumping 

2.1 
 

 Limestone Bedrock 

  

End of Test Pit 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP06 
- UTM 18U 298085 E; 4874892 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- No seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-08 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-08 Dimensions  Elevation 81 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL fine grained well sorted dark brown 
organic silt, loose, moist, rootlets. 

 
 

  Water has 
ponded in this 
part of the field 

0.2 1.5 
CLAYEY SILT. Mottled appearance. Wet. 
Homogenous unit well sorted.  

6p 0.25 
 

 

1.5 2.3 

SAND. Well sorted, coarse grained, dark 
brown sand with gravel, pebbles and cobbles 
are bedrock fragments, odd boulder, light 
grey, saturated 

6 
 

 Walls constantly 
caving in  

2.3 
 

 Limestone Bedrock 

  

End of Test Pit 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP08 
- UTM 18U 298184 E; 4875080 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- Abundant seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-09 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-09 Dimensions  Elevation 82 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL. fine grained well sorted dark 
brown organic silt, loose, moist, rootlets. 

 
 

  

 

0.2 1.3 CLAYEY SILT. Mottled appearance, wet.  

9 1 
 

 

1.3 2.1 
SAND. Well sorted, coarse grained, dark 
brown sand with gravel, pebbles and 
cobbles, boulder lag at base of the unit, wet 

  Walls caving in  

2.1 2.8 
SANDY SILT. Grey, homogenous, rare 
pebbles and cobbles.  

  

 

2.8  Limestone Bedrock 

 
 
 

 

End of Test Pit 

      

Comments Water Conditions in Test Pit 

- Photos: TP09 
- UTM 18U 298256 E; 4875082 N 
- +/-  3m  
- Elevation interpolated from Prince Edward County 

topographic mapping 

- Abundant seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-10 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-10 Dimensions  Elevation 82 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.3 
TOPSOIL fine grained well sorted dark 
brown, loose, moist, rootlets. 

 
 

  

 

0.3 0.35 Orange oxide staining - B horizon. 

10p 0.25 
 

 

0.35 2.1 

SANDY SILT. Fine sand and silt, well sorted, 
coarse grained, dark brown, pebbles and 
cobbles are bedrock fragments, light beige 
grey, moist 

 
10 

  

2.1 
 

 Limestone Bedrock 

  

End of Test Pit 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP10 
- UTM 18U 298215 E; 4875000 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- no seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-11 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-11 Dimensions  Elevation 82 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 0.2 
TOPSOIL fine grained well sorted dark brown 
organic silt, loose, moist, rootlets. 

 
 

  

 

0.2 0.4 Orange oxide staining - B horizon. 

 
11p 

 
0.25 

 

 

0.4 3.1 

SILT TILL, light grey, moist, poorly sorted 
sandy silt with trace clay, pebbles, cobbles, 
and angular bedrock fragments common 
near the base of the pit 

 
11 

 
1.2 

 

3.1 
 

 Limestone Bedrock 

  

End of Test Pit 

   

 
 
 

 

 

      

Comments Water Conditions in Test Pit 

- Photos: TP11 
- UTM 18U 298211 E; 4874941 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- no seepage observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 
                                           FIELD TEST PIT LOG: TP-12 

 

 

 

  
  

  

 

 

  

 

Job Number 2138426 Job Name Lakeside Drive Subdivision  Date April 15, 2020 

Test Pit Number TP-12 Dimensions  Elevation 82 mASL 

Machine Type  Contractor Alexander Excavating and 
Well Drilling  

Datum — 

 

Depth 

(metres) 

Soil Description 

G
ra

p
h
ic

 Samples Remarks 

From 
 

To 
 

No. Depth 
(metres) 

 

0.0 

 
 
0.2 
 
 

TOPSOIL fine grained well sorted dark brown 
organic silt, loose, moist, rootlets. 

 
 

  

 

0.2 1.6 
SANDY SILT. Light brown to beige, orange 
oxide staining in upper 0.3 m  

 
12 p 

 
0.3 

 

 

1.6 1.7 SAND: 10 cm coarse sand seam, saturated 

 
 

 
 

 

1.7 2.6 

SILT TILL, light grey, moist, poorly sorted 
sandy silt with trace clay, pebbles, cobbles, 
and angular bedrock fragments common 
near the base of the pit 

 
12 

 
1.9 

 

2.6  Limestone Bedrock 

 
 
 

 

End of Test Pit 

      

Comments Water Conditions in Test Pit 

- Photos: TP12 
- UTM 18U 298281 E; 4874931 N 
- +/-  3m 
- Elevation interpolated from Prince Edward County 

topographic mapping 

- some seepage from 1.6-1.7 m 
observed. 

  

   

  FIELD TECHNICIAN:  D. Cooper 



 

   

 

 

 
 
 
 
 
 

Appendix C 

Grain Size Distribution 
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SITE REPORT 

 
To: The Greer Galloway Group Inc.      1 Page 

 

From: Shane Galloway 

 

Re: Grain Size Analysis 

21-3-8426 

 

Date: April 16, 2021 

 

3 Soil samples from Lakeside Drive, April 15, 2021 

 

  TP-1 

Sieve  % Passing 

19.0mm 100   grain size 

13.2mm 95.2 

9.50mm 93.0 

4.75mm 88.2 

2.36mm 85.1 

1.18mm 80.8 

600um  75.8 

300um  69.4 

150um  56.0 

75um  45.3 

ASTM   SC-SM  soil classification 

description silty clay sand  soil description 

min/cm 40   estimated T time 
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3 Soil samples from Lakeside Drive, April 15, 2021 

 

  TP-8 

Sieve  % Passing 

19.0mm 100   grain size 

13.2mm 99.0 

9.50mm 96.2 

4.75mm 87.8 

2.36mm 76.2 

1.18mm 62.5 

600um  44.1 

300um  19.0 

150um  3.2 

75um  1.2 

ASTM   SP   soil classification 

description medium sand  soil description 

min/cm 2   estimated T time 
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SITE REPORT 

 
To: The Greer Galloway Group Inc.      1 Page 

 

From: Shane Galloway 

 

Re: Grain Size Analysis 

21-3-8426 

 

Date: April 16, 2021 

 

3 Soil samples from Lakeside Drive, April 15, 2021 

 

  TP-10 

Sieve  % Passing 

13.2mm 100   grain size 

9.50mm 97.8 

4.75mm 94.3 

2.36mm 91.5 

1.18mm 88.9 

600um  85.8 

300um  81.4 

150um  64.8 

75um  42.6 

ASTM   SM   soil classification 

description silty sand  soil description 

min/cm 30   estimated T time 

 




