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1. Introduction  
The Greer Galloway Group was retained by Jewel Engineering to complete a hydrogeology study for a 

proposed residential development on an approximately 39.44 ha parcel of land located on the north 

side of County Road 20 (Huycks Point Road) and east of the terminus of Huycks Bay Road. The legal 

description is Part of Lots 29 & 30, Concession 1, Hillier Ward in the County of Prince Edward. The 

current zoning is RU-2 and EP-W. 

The proponent proposes to create two (2) severances and nine (9) subdivision lots. Severance 1 (S1) 

and severance 2 (S2) have an area of 1.31 and 0.85 ha, respectively. S1 is located at the southeast 

corner of the retained land while S2 is located at the south west corner. The subdivision lots take up 

the rest of the retained land, except for some existing agricultural land in the north end. Lots 1 to 8 

range in size from 0.81 ha to 8.75 ha with 23.94 ha of retained lands (i.e., Lot 9). In this report the 

severed lots are referred to as S1 and S2, while the proposed subdivision lots are referred to as Lots 

(e.g., Lot 1). The proposed residential development is to be serviced by on-site groundwater supplies 

and individual on-site sewage waste disposal systems. 

The purpose of the work was to demonstrate the availability of sufficient groundwater supply to service 

the proposed development without impacting surrounding wells; and to demonstrate that the property 

can accommodate private sewage treatment/ disposal systems in accordance with Provincial standards 

without affecting surrounding private water sources. The water supply requirements for the proposed 

development are based on Ministry of the Environment Conservation and Parks (MECP) Guidelines D-

5-4 and D-5-5 for individual onsite sewage systems and for private wells, respectively.   

2. Investigation Methods 

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

information for the area, an inventory of water well supplies within a reasonable distance of the 

proposed development,  performing six (6) hour pumping tests in three of the onsite wells along with 

chemical and bacteriological analysis, and  monitoring water level response in observation wellsprior, 

during, and after the pumping test. 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 development. 

Information sources include topographic and geologic mapping, aerial photography and MECP Water 

Well Records.  

2.2 Neighbouring Well Survey 

Prior to the pumping tests, a door-to-door well survey was carried out by Greer Galloway staff for the 

neighbouring wells within an approximate 500 m radius of the proposed severance. A total of five 

residences were successfully contacted within this search radius and the two closest (1061 and 1115 

Country Road 20) gave permission to have their wells monitored during the well testing.  
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Because of the COVID-19 pandemic, the door-to-door well survey was limited to the adjacent properties 

only. We relied on MECP water well records for more distant residences. MECP Water Well Record 

sheets for the general area are provided in Appendix A.  

2.3 Test Well Construction and Testing 

Four test wells were drilled to depths of 18.3 to 21 m by Dedicated Environmental Services Inc. of 

Kingston, Ontario during June 2021. The wells were constructed using a 125 mm diameter down hole 

percussion bit and each was completed with a temporary PVC casing sealed into the upper bedrock. 

Test holes were used at this early stage of the testing to allow evaluation of either shallow or deep wells 

as potentially suitable for groundwater supply. The wells were located in the south half of the property 

i.e., south of the EP zone) as this area has the highest proposed lot density (1.17 to 0.8 ha per proposed 

lot). Individual well locations were selected based on the analysis of bedrock fractures visible in aerial 

photography for the area.  

A 6-hour pumping test was carried out on three of the wells to assess yield and the potential for well 

interference. A shorter duration (20 min) test was completed on the fourth well  to provide additional 

hydrogeological information but this well is considered an observation rather than test well. Well 

construction records are included in Appendix A, while a summary of well characteristics and testing 

are provided on Table 1. 

Table 1: Summary of Well Construction and Testing 

Well  
Number 

A306133 A306134 A289253 A289254 

Purpose Testing Observation  Testing Testing 

Type Drilled Drilled Drilled Drilled 

Depth (m) 18.3 21 18.3 18.3 

Diameter (mm) 125 125 125 125 

Depth to rock 0.6 0.6 0.6 0.9 

Aquifer Bedrock Bedrock Bedrock Bedrock 

Depth water found (m) 12.2 & 15.8 6.0, 10.4 & 14.6  6.7, 9.1 & 13.1 3.7, 9.1 & 12.8   

Static level (m bTOC) 3.75 3.30 3.33 2.07 

Test date June 7, 2021 June 22, 2021 June 9, 2021 June 8, 2021 

Test type Pump Pump Pump Pump 

Test rate (L/min) 13 7 17 41 

Duration (min) 380 20 360 360 

Quantity pumped (L) 4,940 140 6,120 14,760 

Note: static level measurements were taken on June 7, 2021 

2.3.1 Testing of Well A306133 

A six-hour pumping test was carried out on June 7, 2021. A submersible pump was set at approximately 

15 m depth and the discharge was routed through a gate valve and trajectory meter which was marked 

at the level corresponding to the desired pumping rate and then into a 25 L capacity vessel for time-

volume measurements. The pumping rate was checked periodically throughout the test. 
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Water levels were recorded during the pumping and recovery using datalogging pressure transducers 

(Solinst Model 3001). All dataloggers were synchronized prior to the testing and set to record at 20 

second intervals. The discharge water was directed away from the pumped well a distance of 

approximately 30 m (downgradient of the well) and was allowed to flow overland away from the well. 

Wells A306134, A289253, and A289254 were used as observation wells along with residential wells at 

1061 and 1115 Country Road 20.  

Pumping was initiated at 11:36 AM on June 7, 2021 following a lengthy period with little or no rain. A 

static level of 3.75 m below the top of the well casing (bTOC) was measured immediately prior to the 

test (i.e., about 3.15 m below ground surface). The initial pumping rate was approximately 15 L/min but 

this was decreased to 12 L/min 88 minutes into the test due to  rapid water level drawdown reported. 

The rate was adjusted upwards slightly to approximately 13.5 L/min at 260 min.  

During the initial 88 min of pumping, the water level in the test well dropped rapidly to 15 m bTOC  then 

rose to 9 m bTOC when the pumping rate was reduced to 12 L/min and then to approximately 9.5 m 

bTOC when the pumping rate was adjusted to 13.5 L/min where the level stabilized. Recovery was 

rapid with  80% occurring within 10 minutes following the termination of the test at 380 min. 90% 

recovery  occurred within 60 min. No precipitation occurred during the testing and recovery period. The 

water level observations during the test and the recovery period following the testing are included in 

Appendix B. 

An untreated groundwater sample was obtained from the tested well during the last hour of the testing. 

The sample was placed in variety of laboratory-prepared sample containers that were sealed, placed 

into a cooler with ice packs to maintain a temperature of approximately 4 oC and transported to 

Caduceon Laboratories in Kingston, Ontario. Analytical parameters included E. coli and total coliform 

bacteria, pH, total hardness, total alkalinity; calcium, magnesium, sodium; potassium; iron, manganese; 

chloride; sulphate; nitrate (NO3-N); nitrite (NO2-N), ammonia/ ammonium NH3-N; conductivity; 

dissolved organic carbon, suspended solids; and a variety of additional parameters (refer to the 

Laboratory Certificate of Analysis in Appendix F). 

2.3.2 Testing of Well A289253 

A six-hour pumping test was carried out on June 9, 2021. A submersible pump was set at approximately 

15 m depth and the discharge was routed through a gate valve and trajectory meter which was marked 

at the level corresponding to the desired pumping rate and then into a 25 L capacity vessel for time-

volume measurements. The pumping rate was checked periodically throughout the test. 

Water levels were recorded during the pumping and recovery using datalogging pressure transducers 

(Solinst Model 3001). All dataloggers were synchronized prior to the testing and set to record at 20 

second intervals. The discharge water was directed away from the pumped well a distance of 

approximately 30 m (downgradient of the well) and was allowed to flow overland away from the well. 

Wells A306133, A306134, and A289254 were used as observation wells along with residential wells at 

1061 and 1115 Country Road 20.  

Pumping was initiated at 9:03 AM on June 9, 2021 following a lengthy period with little or no rain. A 

static level of 3.36 m bTOC was measured immediately prior to the test. The initial pumping rate was 

approximately 14 L/min but this was increased to 18 L/min 58 minutes into the test due to the small 

observed drawdown. The pumping rate remained at 18 L/min for the remainder of the test.   

During the initial pumping, the water level in the test well dropped to 4.6 m bTOC during the initial 58 

min and then to approximately 5.8 m bTOC when the pumping rate was adjusted to 18 L/min where 
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the level stabilized. Recovery was rapid with  80% occurring within 40 minutes following the termination 

of the test at 362 min. 90% recovery had occurred by 100 min. No precipitation occurred during the 

testing and recovery period. The water level observations during the test and the recovery period 

following the testing are included in Appendix C. 

An untreated groundwater sample was obtained from the tested well during the last hour of the testing. 

The sample was placed in variety of laboratory-prepared sample containers that were sealed, placed 

into a cooler with ice packs to maintain a temperature of approximately 4 oC and transported to 

Caduceon Laboratories in Kingston, Ontario. Analytical parameters included E. coli and total coliform 

bacteria, pH, total hardness, total alkalinity; calcium, magnesium, sodium; potassium; iron, manganese; 

chloride; sulphate; nitrate (NO3-N); nitrite (NO2-N), ammonia/ ammonium NH3-N; conductivity; 

dissolved organic carbon, suspended solids; and a variety of additional parameters (refer to the 

Laboratory Certificate of Analysis in Appendix F). 

2.3.3 Testing of Well A289254 

A six-hour pumping test was carried out on June 8, 2021. A submersible pump was set at approximately 

15 m depth and the discharge was routed through a gate valve and trajectory meter which was marked 

at the level corresponding to the desired pumping rate and then into a 25 L capacity vessel for time-

volume measurements. The pumping rate was checked periodically throughout the test. 

Water levels were recorded during the pumping and recovery using datalogging pressure transducers 

(Solinst Model 3001). All dataloggers were synchronized prior to the testing and set to record at 20 

second intervals. The discharge water was directed away from the pumped well a distance of 

approximately 30 m (downgradient of the well) and was allowed to flow overland away from the well. 

Wells A306133, A306134, and A289253 were used as observation wells along with residential wells at 

1061 and 1115 Country Road 20.  

Pumping was initiated at 9:12 AM on June 8, 2021 following a lengthy period with little or no rain. A 

static level of 2.07 m bTOC was measured immediately prior to the test. The initial pumping rate was 

approximately 14 L/min but this was increased to 45 L/min 44 minutes into the test due to the small 

observed drawdown. The pumping rate remained at 45 L/min for the balance of the test.   

During the initial pumping, the water level in the test well dropped to 2.2 m bTOC where it stabilized for 

the first 44 min on pumping. When the pumping rate was increased to 45 L/min the water level dropped 

to 2.43 m bTOC where  stabilized. Full recovery was reportedwithin a couple of minutes. A light rain 

occurred during the testing and part of the recovery period; however, the total amount was between 1 

and 2 mm and no recharge effects were noted. The water level observations during the test and the 

recovery period following the testing are included in Appendix D. 

An untreated groundwater sample was obtained from the tested well during the last hour of the testing. 

The sample was placed in variety of laboratory-prepared sample containers that were sealed, placed 

into a cooler with ice packs to maintain a temperature of approximately 4 oC and transported to 

Caduceon Laboratories in Kingston, Ontario. Analytical parameters included E. coli and total coliform 

bacteria, pH, total hardness, total alkalinity; calcium, magnesium, sodium; potassium; iron, manganese; 

chloride; sulphate; nitrate (NO3-N); nitrite (NO2-N), ammonia/ ammonium NH3-N; conductivity; 

dissolved organic carbon, suspended solids; and a variety of additional parameters (refer to the 

Laboratory Certificate of Analysis in Appendix F). 
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2.3.4 Testing of Well A306134 

Though not used as a test well, Greer Galloway performed a short duration (20 min) test at a rate of 7 

L/min using a Proactive Mini-Monsoon 12 Volt submersible purge pump. This testing was intended to 

provide a rough approximation of the yield that might reasonably be available from A306134 (which 

was judged by the driller to be the lowest yielding of the four wells constructed on the site).  

Pumping was initiated at 10: 14 AM on June 22, 2021. During the pumping, the water level dropped to 

6.18 m bTOC from an initial static level of 4.44 m bTOC. The observed drawdown was linear on semi-

logarithmic graph which projected to a total drawdown of 3.25 m at 360 min (assuming that the yield 

would have been sustainable for that length of time). Recovery was rapid and full. No water sample 

was taken from Well A306134.  

The water level observations during the test and the recovery period following the testing are included 

in Appendix E. 

2.4 Suitability for Private Septic Systems 

The thin overburden soils across most of the site require 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. 

Environmental impacts to groundwater from private sewage works were 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). The total nitrate loading to groundwater 

resulting from sewage disposal was estimated by dividing the total nitrate input from a future septic 

system by the volume of groundwater recharge over the property (excluding the large Lots 8 and 9 

which contain the EP zone and the lands further north). A total nitrate (as N) load of 40 g/day of nitrate 

from sewage was assumed for an effluent volume of 1,000 L/day per lot.  

3. Physical Setting 

3.1 Site Description 

The site is located along the north side of Huycks Point Road about 650 m east of the intersection with 

Huycks Bay Road and extends northward to the shore of Huycks Bay. A large wetland and forested 

area (the EP zone) are located in the middle of the property leaving two developable areas: the lands 

to the south of the EP zone (approximately 9 ha) where two (2) severances and seven (7) subdivision 

lots are proposed, and two lots to the north of the EP zone covering approximately 30 ha and bordering 

Huycks Bay. Access to the two lots north of the EP zone is to be via an existing gravel-surfaced 

laneway. The field located immediately east of the terminus of Huycks Bay Road is not considered 

developable as there is no access from Huycks Bay Road. 

The local land use of the area is predominantly agricultural and residential. Lands within the south part 

of the subject property are currently in agricultural use as well as lands bordering Huycks Bay to the 

north of the central EP zone which is a mixture of forest and wetland. A small unnamed tributary to 

Huycks Bay flows from the wetlands of the central EP zone.  
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The property has generally level topography, with elevations between 75 to 81 m above seal level 

(mASL). The highest elevations coincide with a low ridge along the north side of Country Road 20 while 

the lowest elevations occur along the shore of Huycks Bay. The lands mostly drain northwards either 

to the central wetland or to Huycks Bay. A small area bordering Huycks Point Road is interpreted to 

drain southward to roadside ditches.  

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 

average annual evapotranspiration (ET) of roughly 500 mm/a (Quinte Conservation, 2006). 

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:  

Table 2: Estimated Infiltration Factors 

Site Characteristic Infiltration Factor 

Topography 

Flat Land, average slope  0.3 

Rolling Land, average slope  0.2 

Hilly Land, average slope  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 430 mm and an infiltration factor of 

0.60, we estimate an average infiltration of about 250 mm/a for the purpose of nitrate attenuation 
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calculations1, or roughly 7,500 L/day per hectare. This value is also consistent with current guidance 

contained in Chapter 22 of Ontario’s Sewage System Design Guidelines (MECP, 2008).  

Actual groundwater recharge is likely to be in the range of 250 mm/a due to the presence of a 

topographic rise along Country Road 20. This ridge of slightly elevated land forces surface runoff to the 

north via a longer path over well-fractured limestone bedrock. Recharge to the depths of the fractured 

bedrock aquifer relevant to water supply will be lower than 250 mm/a since some of the infiltrated 

precipitation will flow through shallow bedrock horizons before discharging into the central wetland area 

within the EP zone. For the purposes of calculating aquifer recharge rates, we have assumed that half 

the total recharge (i.e., 125 mm/a) penetrates to deeper portions of the bedrock fracture network that 

would be accessed by water supply wells.  

3.3 Geology 

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, including the subject site, have less than 1 m of overburden.  

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 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 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.  

The Soils Map of Prince Edward County, Ontario, Report No. 10 (Richards & Morwick, 1948)., indicates 

that the unconsolidated soils consist of the Hillier Clay Loam and Ameliasburgh Clay Loam along with 

organic muck within the wetland area of the EP zone.   

The structural history of the area is complex owing to the age of the bedrock Formations and to the 

Paleozoic strata obscuring structures in the Precambrian basement rocks that underlie the County at 

depth. Numerous lineaments are visible across the site in aerial photographs. The three main lineament 

orientations are 020o, 275o, and 300o although shorter cross-cutting orientations are also common. 

 

 

 

 

1 The groundwater recharge calculated for nitrate loading calculations is a pro-forma exercise completed to 
follow an obsolete MECP Guideline. The resulting recharge estimates are not suitable for water balance 
estimates. 
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Jointing of a broadly similar orientation is visible in the shallow Lake Ontario lake bottom to the south 

of the site. We interpret these lineaments to be brittle discontinuities in the shallow bedrock likely 

extensional joints related to post glacial unloading.  

3.4 Hydrogeology   

Fractured limestone bedrock of the Lindsay Formation constitutes the only water supply aquifer in the 

immediate area. Conceptually, it may be subdivided into a shallow unconfined zone, a deeper semi-

confined zone, and a deep confined zone. Reported well depths in the area indicate that the majority 

of wells obtain water from the shallow or semi-confined aquifers. The deep bedrock horizons rarely 

yields potable water as groundwater deeper than 30 m is usually of poor quality and sometimes 

mineralized.  

A search of the Well Record Database from the Ministry of the Environment, Conservation and Parks 

(MECP) found thirty-one (31) well records within an approximately 1 km radius of the property. Wells 

in the area ranged between 5.5 and 55 m in depth with an average and median depth of 13.6 and 9.8 

m, respectively. Groundwater was encountered exclusively within the limestone bedrock typically at 

depths of less than 15 m and with reported yields ranging between 0 and 75 L/min with average and 

median yields of about 30 L/min. Water was generally described as fresh and no salt wells were 

reported.  

A summary of the water well data is included on the following table: 

Table 3: Summary of Local Well Depths and Yields  

Well Number 

Water 

Found 

(m) 

Static 

Level 

(m) 

Yield 

(L/min) 

Overburden 

Depth (m) 

Hole 

Depth 

(m) 

Water Type Aquifer 

5301260 12.8 5.5   1.2 16.8 Fresh Bedrock 

5301261 14.6 2.4   1.5 18.3 Fresh Bedrock 

5301262 13.7 2.4 18.9 1.8 15.2 Fresh Bedrock 

5301264 14.6 6.1 11.4 3.1 15.2 Fresh Bedrock 

5301265 4.9 1.8 18.9 0.6 6.1 Fresh Bedrock 

5301266 3.7 1.2 18.9 0.9 6.4 Fresh Bedrock 

5301267 4.9 1.8 18.9 0.6 5.5 Fresh Bedrock 

5301268 5.2 2.1 26.5 0.9 5.8 Fresh Bedrock 

5302677 6.1 2.4 37.9 3.1 6.4 Fresh Bedrock 

5304171 12.5 3.7 37.9 2.1 13.7 Fresh Bedrock 

5304457   3.7   0.0 20.1   Bedrock 

5305004 5.5 1.8 15.1 0.9 6.7 Fresh Bedrock 

5305472 13.7 3.1 7.6 2.1 18.9 Fresh Bedrock 

5305666 4.9 2.4   0.9 8.5 Fresh Bedrock 

5306252 4.6 1.2 56.8 0.6 7.3 Fresh Bedrock 

5306400 14.2 2.7 11.4 1.8 21.6 Not Stated Bedrock 

5306700 11.6 3.7 37.9 1.5 13.7 Fresh Bedrock 

5306729 3.4 0.6 56.8 0.6 9.1 Not Stated Bedrock 

5306757 5.5 2.7 75.7 0.9 7.9 Not Stated Bedrock 

7107440 2.0     1.0 55.8 Fresh Bedrock 
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Well Number 

Water 

Found 

(m) 

Static 

Level 

(m) 

Yield 

(L/min) 

Overburden 

Depth (m) 

Hole 

Depth 

(m) 

Water Type Aquifer 

7180070 7.6 2.0 56.8 1.2 7.6     

7247976 4.9 1.5 56.8 3.1 6.1     

7277356 4.6 1.6 37.9 0.9 14.9     

7277357       0.9 18.3 Untested Bedrock 

7278392       1.2 15.5 Untested Bedrock 

7278393 Dry Dry   1.2 15.9 Untested Bedrock 

7282390 3.0 3.0   0.3 7.7     

7282391 5.0 4.6   0.3 6.8     

7282394 3.0 2.6   0.9 6.5     

7300061       0.6 36.6 Fresh Bedrock 

7331192 5.2 2.8 15.1 1.8 9.8 Fresh Bedrock 

7331193 5.2 2.7 37.9 1.8 12.2 Fresh Bedrock 

5301260 12.8 5.5   1.2 16.8     

5301261 14.6 2.4   1.5 18.3     

5301262 13.7 2.4 18.9 1.8 15.2     

5301264 14.6 6.1 11.4 3.1 15.2 Fresh Bedrock 

5301265 4.9 1.8 18.9 0.6 6.1 Fresh Bedrock 

Individual well records are provided with this report as Appendix A. 

Groundwater flow is interpreted to follow a semi-radial pattern approximating that of the surface 

drainage although the divide between groundwater flow to the north and south is likely to vary 

seasonally and may be located further north than the surface drainage divide.  

4. Discussion 

4.1 Servicing Hierarchy 

Municipal water and wastewater 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 

wells 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. For the subject property, the thin 

overburden 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 imposes costs and 

administrative complexities to the municipality with little balancing benefit to the environment. For these 

reasons, it is our opinion that private wells and individual septic systems is the preferred servicing 

alternative for the proposed development. 
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4.2 Water Availability  

The development of the site is dependent upon the availability of the aquifer to provide an adequate 

supply of water.  The south portion of the site (i.e., the area where the lots are smaller than 5 ha) covers 

an area of approximately 9 ha with 9 proposed lots (two by severance and seven by subdivision).  It is 

estimated that the area received about 250 mm/year of recharge 125 mm of which would be expected 

to penetrate to useful depths within the aquifer. This equates to 31 m3/day on average (more if the 

entire property is considered) which is well in excess of daily demands of about 1 m3/household. 

Therefore, recharge to the Site should be theoretically capable of supplying 9 lots without impacting 

water levels. 

The three tested wells all had yields sufficient to meet normal residential demands (13.7 L/min) without 

the need for storage augmentation. Based on the pumping rates during the testing, between 5 and 16 

times the normal daily water demand of 900 L/day (based on 225 L/person/day from Municipal Water 

Use 2009 Statistics for Ontario and assuming four persons per residence) was removed in each test. 

Water levels recovered rapidly. 

 Table 4: Well Testing Summary 

Well  
Number 

A306133 A306134 A289253 A289254 

Purpose Testing Observation  Testing Testing 

Type Drilled Drilled Drilled Drilled 

Depth (m) 18.3 21 18.3 18.3 

Diameter (mm) 125 125 125 125 

Depth to rock 0.6 0.6 0.6 0.9 

Aquifer Bedrock Bedrock Bedrock Bedrock 

Depth water found (m) 12.2 & 15.8 6.0, 10.4 & 14.6  6.7, 9.1 & 13.1 3.7, 9.1 & 12.8   

Static level (m bTOC) 3.75 3.30 3.33 2.07 

Test date June 7, 2021 June 22, 2021 June 9, 2021 June 8, 2021 

Test type Pump Pump Pump Pump 

Test rate (L/min) 13 7 17 41 

Duration (min) 380 20 360 360 

Quantity pumped (L) 4,940 140 6,120 14,760 

Max drawdown (m) 5.6 1.8 2.6 0.4 

Transmissivity (m2/day) 3.9 to 4.6 N/A 15 to 35 >100 

Recovery Rapid full Rapid full Rapid full Rapid full 

Note: static level measurements were taken on June 7, 2021 

4.3 Potential for Well Interference 

The approximate linear distances between the test wells and observation wells range from 

approximately 132 to 346 m as shown in the following table:  
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Table 5: Well Distance Matrix (m) 

Well 
Location 

A289253 A289254 A306133 A306134 1061 HPR 1115 HPR 

A289253 0 214 166 270 346 143 

A289254 0 177 141 264 287 

A306133 0 132 180 136 

A306134 0 123 269 

1061 Huycks Point Road (HPR) 0 291 

1115 Huycks Point Road (HPR) 0 

 

The radius of influence for the test wells (r) is less than the distance to the nearest observation wells 

when estimated using a steady-state value for Q and the average recharge (R) to the aquifer according 

to: 

𝑄 = 𝑅
𝜋𝑟2 

365
   [1] 

Which yields a zone of influence of 29 m based on hypothetical test well pumping at a constant rate of 

900 L/day for 12-months per year. However, the actual radius of influence anisotropic and affected by 

the fracture geometry in the bedrock aquifer. Effects were noted between wells during the test pumping 

(in particular between wells A306133 and A289253 with a very slight effect noted between the above-

referenced wells and Wells A306134 and A289254). All observed responses were near-instantaneous 

indicating semi-confined conditions. The monitoring data collected during the pumping tests revealed 

no detectable response in the neighbouring residential wells. 

To provide a more realistic assessment of the potential for interference between wells, we first used 

the Theim equation for a confined aquifer to determine the effective transmissivity of the aquifer in the 

vicinity of the tested wells:  

𝑇 =
𝑄

2𝜋(𝑠1−𝑠2)
𝑙𝑛 (

𝑟2

𝑟1
)  [2] 

Where,   

Q = pumping rate (m3/day); 

 T = aquifer transmissivity (m2/day), 

 S1 = observed drawdown at observation well 1 (m) 

 S2 = observed drawdown at observation well 2 (m) 

r1 = distance to observation well 1 (m) 

 r2 = distance to observation well 2 (m) 

Since the values for Q, s and r are known, we can use Equation 2 to solve for T although it should be 

noted that the assumptions of an equivalent porous media and a horizontal aquifer of infinite extent are 

not valid for a fractured rock aquifer and the results are only a rough approximation. 

Applying the Theis analytical solution, the lateral extent of groundwater level drawdown with time can 

be estimated as follows: 
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𝑠(𝑟, 𝑡) =
𝑄

4𝜋𝑇
𝑊 (

𝑟2𝑆

4𝑇𝑡
)  [3] 

where  𝑠(𝑟, 𝑡) = drawdown at distance (r) and time (t = 120 days) after the start of pumping (equivalent 

to the period from July to October when recharge is limited), and  

Q = average pumping rate for nine houses (9 m3/day); 

 T = aquifer transmissivity; 

 S = aquifer storativity (an estimate of 7x10-5); and 

 W = Theis well function. 

Under these assumptions the pumping of 9 m3/day for 120 days yields a maximum drawdown of 0.4 m 

at 120 m (the approximate hypothetical distance to the nearest well). This estimate is conservative 

since it assumes that all pumping or the nine proposed lots will occur at a single location and the value 

for transmissivity (15 m2/day) is lower than the average value that we observed. Taking the lowest 

observed value for transmissivity (4 m2/day) and the same assumptions still results in a predicted 

drawdown of only 1.3 m at a distance of 120 m.  

4.4 Seasonality 

MECP Guideline D-5-5 requires a professional opinion that the adequacy of water supply determined 

on the basis of the testing/investigation(s) is representative over the long term. There are two 

potential factors that can result in substantial yield declines under long term usage: 

1) The water-bearing aquifer can have limited storage and once this is removed well yields may 

decline significantly.  

2) Under conditions of limited precipitation and increased evapotranspiration (i.e., during the 

summer and early autumn), the water table may decline below the bottom of the well or 

below the water-bearing fracture system resulting in the loss of yield. 

The available storage in a fractured limestone aquifer is a function of its effective porosity which is often 

given in the range of 7 – 50% (Morris and Johnson, 1967). Effective porosity in the Lindsay Formation 

would be at the low end of this range, say 7% which with an assumed aquifer thickness of 10 m 

(consistent with the reported depths at which groundwater was encountered during the test well drilling) 

would contain a substantial excess of water to sustain yields over the summer months. We note that 

our testing was completed following one of the driest months on record for the area, and that storage 

effects can be assessed at any time of the year provided that the testing is conducted when active 

recharge is not occurring. Assessing the potential for water table decline is more difficult and should 

ideally be carried out in late August or early September when the groundwater table is normally at its 

lowest seasonal levels. Exceptions to this occur in locations where the physical setting limits the 

magnitude of any groundwater table decline due to seasonal effects. This is the case for the subject 

property since water was encountered at elevations lower than that of Lake Ontario which is located 

about 150 m south of the property. Further, the testing was completed during a Level 1 low water 

condition declared by Quinte Conservation due to three months of successive low precipitation. For 

these reasons, it is our opinion that well yields will remain adequate for residential water supply under 

long term use.  
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4.5 Water Quality 

Untreated water quality samples were collected from each of the test wells at the end of each individual 

pumping test. The wells were not chlorinated prior to testing except for a small amount of commercial 

bleach added immediately before the initiation of pumping e to disinfect the pump and discharge lines. 

Shock chlorination was not used as one of the objectives of the testing was to assess the vulnerability 

of the aquifer to bacterial contamination and to determine the appropriate well types to service the 

proposed lots (e.g., dug, drilled, or bored). Samples were submitted to Caduceon Laboratories in 

Kingston, Ontario. Analytical parameters included E. coli and total coliform bacteria, pH, total hardness, 

total alkalinity; calcium, magnesium, sodium; potassium; iron, manganese; chloride; sulphate; nitrate 

(NO3-N); nitrite (NO2-N), ammonia/ ammonium NH3-N; conductivity; dissolved organic carbon, 

suspended solids; and a variety of additional parameters. Results were compared to the ODWS.  

Laboratory certificates of Analysis are included in Appendix F and summarized in Table 6. 

Table 6: Test Wells – Water Quality Summary 

Parameter Units ODWS A306133 A3289254 A3289253 

Total Coliform 
cfu/100m
L 

0 (<5) 
12 NDOGT NDOGT 

E coli 
cfu/100m
L 

0 
0 NDOGT NDOGT 

Alkalinity(CaCO3) to 
pH4.5 

mg/L … 
284 231 286 

pH @25°C pH Units 6.5:8.5 (A/O) 7.93 7.99 7.93 

Conductivity @25°C µmho/cm … 679 556 675 

Total Suspended Solids mg/L … 3 < 3 < 3 

Fluoride mg/L 1.5 (MAC) < 0.1 < 0.1 < 0.1 

Chloride mg/L 250 (A/O) 25.3 15.9 35.6 

Nitrite (N) mg/L 1 (MAC) < 0.1 < 0.1 < 0.1 

Nitrate (N) mg/L 10 (MAC) < 0.1 3.8 2 

Sulphate mg/L 500 (A/O) 42 16 18 

TDS (Calc. from Cond.) mg/L 500 (A/O) 353 288 351 

Dissolved Organic 
Carbon 

mg/L 5 (A/O) 
< 0.2 2.3 2.4 

Hardness (as CaCO3) mg/L 80:100 (A/O) 367 296 359 

Calcium mg/L … 97.8 103 132 

Iron mg/L 0.3(A/O) 0.032 0.011 0.038 

Magnesium mg/L … 29.7 9.35 7.07 

Manganese mg/L 0.05 (A/O) 0.014 0.003 0.001 

Potassium mg/L … 4.4 1.4 0.7 

Sodium mg/L 200 (A/O) 26.1 12.8 20.5 

NOTES: 
NDOGT – Overgrown with bacteria cannot be quantified 
ODWS – Ontario Drinking Water Quality Standards from the Ontario Safe Drinking Water Act, 2002 
MAC – Maximum Acceptable Concentration (health-related) 
A/O – Aesthetic chemical/physical Objectives (not health-related) 
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Bold – exceeds MAC 

Water quality on the site meets all health related ODWS parameters except for total coliform bacteria 

which exceeded the Ontario Drinking Water Standard (non detectable) as well as the less than 5 

cfu/100 mL limit used by Health Unit. Concentrations of sodium were marginally greater than the 20 

mg/L level above which people with sodium restricted diets should be advised. The elevated levels of 

total coliform bacterial reflects the thin overburden cover that limits the natural filtration of precipitation 

and runoff. 

Shock chlorination was carried out on June 18 followed by resampling for bacteria on June 22, 2021. 

Chlorine residual was zero at the time of the resampling which yielded acceptable results for Wells 

A3289254 and A3289253 while A306133 still yielded elevated bacteria likely due to the use of the 

sampling pump for the short duration testing in the non-chlorinated well A306134. A subsequent 

resample of A306133 has been taken and is expected to yield acceptable results (see Appendix F). 

Shallow dug or blasted wells are intrinsically more susceptible to bacterial contamination than are drilled 

wells. The demonstrated presence of elevated levels of bacteria in the shallow bedrock aquifer indicates 

that shallow dug wells would not be suitable for development at this site. The preference is drilled wells 

with minimum 6 m grout-sealed casings.  

4.6 Onsite Sewage Treatment 

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

shallow bedrock will require the use of raised systems. Such systems must be constructed in 

accordance with Section 8 of the Ontario Building Code and must meet the following setback distances: 

Table 7: 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 

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 about 1,600 L/day2 with an appropriately sized filter bed 

and mantle covering an area of about 500 m2.  The use of tertiary treatment systems will 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 4 to 6 

 

 

 

 

2 Design flows used for the sizing of septic systems are larger than the average daily water demand used in Guideline D-5-4. 
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L/m2.  The proposed lots are large enough (0.8 ha minimum lot size) to accommodate residential 

dwellings, wells and septic systems while meeting setback distances set out in the Ontario Building 

Code. 

4.7 Environmental Impact from Onsite Sewage Treatment 

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). In the case of nitrate3, the Ontario 

Drinking Water Standard of 10 mg/L of nitrate-nitrogen is used as an indicator of groundwater impact 

potential.  

The concentration of nitrate at the property boundary, in accordance with MECP Guideline D-5-4 for 

individual onsite sewage systems, is calculated as follows: 

𝐶𝑇 =
(𝑄𝑂+𝐶𝑂)+(𝑄𝑅+𝐶𝑅)

𝑄𝑂
    [4] 

Where:  

CT = Nitrate concentration at property boundary (mg/L as N) 

QO = Sewage Effluent Volume (m3/day) 

CO = Nitrate concentration of sewage effluent (mg/L as N) 

QR = Groundwater recharge or precipitation infiltration (m3/day) 

CR = Nitrate concentration of groundwater recharge (mg/L as N) (i.e., background nitrate) 

Each of these parameters are discussed as follows: 

QO – Daily sewage flows will be dependent on the number of persons at each residence.  Based on a 

4 to 5 person household, the daily flow per lot is 1 m3/day (1,000 L/day) for a total of 9 m3/day (9,000 

L/day) for all 9 lots in the area south of the EP zone.   

CO – For conventional sewage systems for residential developments, an effluent nitrate flux of 40 mg/L 

per building lot is typically assumed for residential developments.  

QR - A groundwater recharge rate of 250 mm/year and an area of 9 ha.  Maintenance of this recharge 

rate is assumed under future development scenarios. We note that this is a conservative approach that 

excludes the two large lots in the EP zone and north to Huycks Bay. 

CR – Background nitrate levels are ignored since groundwater flow onto the property is not considered 

and the inclusion of this term renders the D-5-4 equation mathematically nonsensical.  

 

 

 

 

3 Nitrate is the principal contaminant of concern for “domestic” type sewage since other chemical constituents of sewage 
degrade quickly and are relatively immobile in the subsurface.  Nitrate is formed by oxidation of the ammonia contained in 
human wastes and is the stable form of nitrogen in an oxidizing environment. 
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CT - The calculated groundwater nitrate at the property boundary.  

These quantities yield a nitrate concentration of less than 10 mg/L in groundwater leaving the property 

considering the development as a whole, the portion of the development south of the EP zone, and for 

the smallest proposed lot (0.8 ha). 

4.8 Geotechnical Considerations 

The geological setting is straightforward from a geotechnical perspective with shallow bedrock having 

sufficient bearing capacity to support house foundations. It is anticipated that houses will be constructed 

without basements or with partial basements where bedrock excavation is feasible.  

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 its fine texture and organic content. 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 septic tanks or basements must 

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

Safety Act. Excavations in bedrock of less than 2.5 m depth may be cut vertically. Based on the 

geological setting, we recommend that Site Class B (Table 4.1.8.4A of the Ontario Building Code) 

design properties be used to design for earthquake loads.  

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 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 ground surface 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.  

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 following pavement component thicknesses are recommended for internal roadways: 
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Table 7: 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.   

5. Summary and Recommendations 
The purpose of this study was to determine whether the proposed new residential subdivision lots are 

likely to obtain adequate quantities of potable water over both the short and long term without water 

quantity interference conflicts with users on the adjoining lands. The study was carried out in general 

accordance with the Ministry of the Environment, Conservation and Parks (MECP) Guideline D-5-4 

(Individual On-Site Sewage Systems) and Guideline D-5-5 (Private Wells: Water Supply Assessment).  

Our assessment found that wells in the area are likely to obtain adequate quantities of potable 

groundwater (with appropriate treatment) without affecting neighbouring water users and without 

running dry in the late summer months. The proposed lots are large enough to accommodate residential 

dwellings, wells and septic systems while meeting setback distances set out in the Ontario Building 

Code. Our findings support draft plan approval of the proposed development provided that the following 

recommendations are followed: 

1. All water supply wells are to be provided with water treatment equivalent to that required for 

surface water (e.g., particulate filtration, absolute filtration to less than 1 micron, and ultraviolet 

sterilization) and that treatment equivalent to surface water be made a requirement of the 

Building Permits. 

2. The existing test wells must be abandoned in accordance with O.Reg. 903 or converted into 

water supply wells having a minimum 6 m grout-sealed casing and pitless adaptor. 

3. A minimum 30 m of separation must be maintained between septic systems and water supply 

wells (regardless of the well type). 

4. All septic systems in the area south of the central EP zone are to include tertiary treatment (as 

defined under Section 8 of the Ontario Building Code). 

5. Each proposed lot must have a demonstrated water supply well installed prior to final approval 

of the development. We suggest that any lot unable to demonstrate an adequate water supply 

be merged into an adjoining lot. 

6. Only drilled wells should be permitted in the area south of the EP zone.  

Recommendation 1 is provided with regard to the limited amount of overburden at the site and the 

demonstrated susceptibility of the fractured bedrock aquifer to bacterial contamination. 
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Recommendation 2 is provided to ensure compliance with O.Reg. 903 and to avoid the establishment 

of preferential pathways between the ground surface and the deeper horizons of the aquifer. 

Recommendation 3 is provided in recognition of the thin overburden and aquifer vulnerability which 

warrants a more conservative setback distance than the minimum established in the Ontario Building 

Code. 

Recommendation 4 is intended to provide an additional level of protection to the aquifer (i.e., in keeping 

with the multi-barrier approach) as tertiary treatment systems substantially reduce bacterial levels in 

final effluent relative to conventional septic tank- only treatment.  

Recommendation 5 is provided to ensure that no lot of record is created without a demonstrated water 

supply. While the water supply prospects in the subject area are better-than-average for Prince Edward 

County, dry or poor yielding wells remain a possibility. 

Recommendation 6 is provided due to the susceptibility of the shallow bedrock aquifer to bacterial 

contamination and recognizes that the very large lots in the north part of the property would allow for 

much greater separation distances between potential contaminant sources and water supply wells and 

hence more flexibility in the type of well.  

All of which is respectfully submitted. 
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RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Base Figure and information: obtained from the Ontario 

Ministry of Natural Resources and Forestry (MNRF); “Make a 

Map” https://www.gisapplication.lrc.gov.on.ca/, accessed 

April 2021

2) Limits of the proposed lots are approximate and subject to 

change

Scale as 

shown

0                                                                               300

Property boundary

Proposed lot fabric (approximate)

5301261

5301260 5301262

5304171
53066365302677

7277356 53012655305004

5304457
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7278393
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7278392

7331192

5306226

7237121

5301272

5306729

5301266

7300061

7282390

geothermal

7331193

Dry cluster

5302104

MECP Water Well Location

(as per MECP database)

https://www.gisapplication.lrc.gov.on.ca/


PROJECT 2138446:

LEGEND:

NOTES:

FIGURE 3:

WELL LOCATIONS

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

Scale as shown

1) Base Figure and information: obtained from the Ontario 

Ministry of Natural Resources and Forestry (MNRF); “Make a 

Map” https://www.gisapplication.lrc.gov.on.ca/, accessed 

April 2021

2) Limits of the proposed lots are approximate and subject to 

change

0                                                                                                                     100

Property boundary

A289253

A306133

A289254

A306134

A306133

Test Well Location

https://www.gisapplication.lrc.gov.on.ca/


 

 

  

Appendix A 

MECP Well Records 

































































 

 

 

 

 
 
 

Appendix B 

Hydrographs for Testing of Well A306133 



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE B-1:

WELL HYDROGRAPH –

TEST WELL A306133

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE B-2:

WELL HYDROGRAPH –

OBSERVATION WELL A289253

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE B-3:

WELL HYDROGRAPH –

OBSERVATION WELL A306134

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE B-4:

WELL HYDROGRAPH –

OBSERVATION WELL A289254

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE B-5:

WELL HYDROGRAPH –

RESIDENTIAL WELL 1061 HUCKS POINT ROAD

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE B-6:

WELL HYDROGRAPH –

RESIDENTIAL WELL 1115 HUCKS POINT ROAD

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

NOTES:

FIGURE B-7:

A306133 OBSERVED DRAWDOWN CURVES 

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

NOTES:

FIGURE B-8:

A306133 DISTANCE VS. DRAWDOWN

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 7, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure

Note: Hollow symbols denote the absence of observed drawdown.



 

 

 

 

 

 

 
 

Appendix C 

Hydrographs for Testing of Well A289253 



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE C-1:

WELL HYDROGRAPH –

TEST WELL A289253

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE C-2:

WELL HYDROGRAPH –

OBSERVATION WELL A306133

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE C-3:

WELL HYDROGRAPH –

OBSERVATION WELL A306134

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE C-4:

WELL HYDROGRAPH –

OBSERVATION WELL A289254

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE C-5:

WELL HYDROGRAPH –

RESIDENTIAL WELL 1061 HUCKS POINT ROAD

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE C-6:

WELL HYDROGRAPH –

RESIDENTIAL WELL 1115 HUCKS POINT ROAD

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

NOTES:

FIGURE C-7:

A289253 OBSERVED DRAWDOWN CURVES 

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

NOTES:

FIGURE C-8:

A289253 DISTANCE VS. DRAWDOWN

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 9, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure

Note: Hollow symbols denote the absence of observed drawdown.



 

 

 

 

 

 
 
 

Appendix D 

Hydrographs for Testing of Well A289254 



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE D-1:

WELL HYDROGRAPH –

TEST WELL A289254

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE D-2:

WELL HYDROGRAPH –

OBSERVATION WELL A306133

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE D-3:

WELL HYDROGRAPH –

OBSERVATION WELL A306134

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE D-4:

WELL HYDROGRAPH –

OBSERVATION WELL A289253

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE D-5:

WELL HYDROGRAPH –

RESIDENTIAL WELL 1061 HUCKS POINT ROAD

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

D

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE D-6:

WELL HYDROGRAPH –

RESIDENTIAL WELL 1115 HUCKS POINT ROAD

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

NOTES:

FIGURE D-7:

A289254 OBSERVED DRAWDOWN CURVES 

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



PROJECT 2138446:

NOTES:

FIGURE D-8:

A289254 DISTANCE VS. DRAWDOWN

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

1) Quantity testing carried out on June 8, 

2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure

Note: Hollow symbols denote the absence of observed drawdown.



 

 

 

 

 

 

 
 
 

Appendix E 

Hydrograph for Testing of Well A306134 



PROJECT 2138446:

KEY PLAN:

NOTES:

FIGURE E-1:

WELL HYDROGRAPH – WELL A306134

HYDROLOGY STUDY IN SUPPORT OF A PROPOSED 

RESIDENTIAL DEVELOPMENT –HUYCKS POINT 

ROAD 

E

1) Quantity testing carried out on June 

21, 2021

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data  is not corrected for 

fluctuations in barometric pressure



 

   

 

 

 
 
 
 
 
 

 
 
 
 
 
 

 

 

 
 
 
 
 
 

 
 
 
 
 
 

Appendix F 

Laboratory Certificates of Analysis 



Huycks Point

14-Jun-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-17317

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: Charles Mitz

08-Jun-21DATE RECEIVED:

2138446P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Well 
C(A306133)

Client I.D.

B21-17317-1Sample I.D.

07-Jun-21Date Collected

Total Coliform 12cfu/100mL 1 MOE E3407 08-Jun-21/K

E coli 0cfu/100mL 1 MOE E3407 08-Jun-21/K

Alkalinity(CaCO3) to pH4.5 284mg/L 5 SM 2320B 11-Jun-21/O

pH @25°C 7.93pH Units SM 4500H 11-Jun-21/O

Conductivity @25°C 679µmho/cm 1 SM 2510B 11-Jun-21/O

Total Suspended Solids 3mg/L 3 SM2540D 09-Jun-21/K

Fluoride < 0.1mg/L 0.1 SM4110C 10-Jun-21/O

Chloride 25.3mg/L 0.5 SM4110C 10-Jun-21/O

Nitrite (N) < 0.1mg/L 0.1 SM4110C 10-Jun-21/O

Nitrate (N) < 0.1mg/L 0.1 SM4110C 10-Jun-21/O

Sulphate 42mg/L 1 SM4110C 10-Jun-21/O

TDS (Calc. from Cond.) 353mg/L 1 Calc. 14-Jun-21

Dissolved Organic Carbon < 0.2mg/L 0.2 EPA 415.2 08-Jun-21/O

Hardness (as CaCO3) 367mg/L 1 SM 3120 10-Jun-21/O

Calcium 97.8mg/L 0.02 SM 3120 10-Jun-21/O

Iron 0.032mg/L 0.005 SM 3120 10-Jun-21/O

Magnesium 29.7mg/L 0.02 SM 3120 10-Jun-21/O

Manganese 0.014mg/L 0.001 SM 3120 10-Jun-21/O

Potassium 4.4mg/L 0.1 SM 3120 10-Jun-21/O

Sodium 26.1mg/L 0.2 SM 3120 10-Jun-21/O

Page 1 of 1.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Huycks Point

15-Jun-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-17606

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: Charles Mitz

08-Jun-21DATE RECEIVED:

2138446P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Well 
E(A3289254)

Client I.D.

B21-17606-1Sample I.D.

08-Jun-21Date Collected

Total Coliform NDOGTcfu/100mL 1 MOE E3407 09-Jun-21/K 1

E coli NDOGTcfu/100mL 1 MOE E3407 09-Jun-21/K

Alkalinity(CaCO3) to pH4.5 231mg/L 5 SM 2320B 11-Jun-21/O

pH @25°C 7.99pH Units SM 4500H 11-Jun-21/O

Conductivity @25°C 556µmho/cm 1 SM 2510B 11-Jun-21/O

Fluoride < 0.1mg/L 0.1 SM4110C 10-Jun-21/O

Chloride 15.9mg/L 0.5 SM4110C 10-Jun-21/O

Total Suspended Solids < 3mg/L 3 SM2540D 11-Jun-21/K

Nitrite (N) < 0.1mg/L 0.1 SM4110C 10-Jun-21/O

Nitrate (N) 3.8mg/L 0.1 SM4110C 10-Jun-21/O

Sulphate 16mg/L 1 SM4110C 10-Jun-21/O

TDS (Calc. from Cond.) 288mg/L 1 Calc. 14-Jun-21

Dissolved Organic Carbon 2.3mg/L 0.2 EPA 415.2 10-Jun-21/O

Hardness (as CaCO3) 296mg/L 1 SM 3120 11-Jun-21/O

Calcium 103mg/L 0.02 SM 3120 11-Jun-21/O

Iron 0.011mg/L 0.005 SM 3120 11-Jun-21/O

Magnesium 9.35mg/L 0.02 SM 3120 11-Jun-21/O

Manganese 0.003mg/L 0.001 SM 3120 11-Jun-21/O

Potassium 1.4mg/L 0.1 SM 3120 11-Jun-21/O

Sodium 12.8mg/L 0.2 SM 3120 11-Jun-21/O

1 . NDOGT = No Data; Overgrown with target bacteria.

Page 1 of 1.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Huycks Point

17-Jun-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-17789

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: Charles Mitz

10-Jun-21DATE RECEIVED:

2138446P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Well 
A(A3289253)

Client I.D.

B21-17789-1Sample I.D.

09-Jun-21Date Collected

Total Coliform NDOGTcfu/100mL 1 MOE E3407 10-Jun-21/K 1

E coli NDOGTcfu/100mL 1 MOE E3407 10-Jun-21/K

Alkalinity(CaCO3) to pH4.5 286mg/L 5 SM 2320B 11-Jun-21/O

pH @25°C 7.93pH Units SM 4500H 11-Jun-21/O

Conductivity @25°C 675µmho/cm 1 SM 2510B 11-Jun-21/O

Fluoride < 0.1mg/L 0.1 SM4110C 15-Jun-21/O

Chloride 35.6mg/L 0.5 SM4110C 15-Jun-21/O

Nitrite (N) < 0.1mg/L 0.1 SM4110C 15-Jun-21/O

Nitrate (N) 2.0mg/L 0.1 SM4110C 15-Jun-21/O

Sulphate 18mg/L 1 SM4110C 15-Jun-21/O

Total Suspended Solids < 3mg/L 3 SM2540D 11-Jun-21/K

TDS (Calc. from Cond.) 351mg/L 1 Calc. 14-Jun-21

Dissolved Organic Carbon 2.4mg/L 0.2 EPA 415.2 11-Jun-21/O

Hardness (as CaCO3) 359mg/L 1 SM 3120 11-Jun-21/O

Calcium 132mg/L 0.02 SM 3120 11-Jun-21/O

Iron 0.038mg/L 0.005 SM 3120 11-Jun-21/O

Magnesium 7.07mg/L 0.02 SM 3120 11-Jun-21/O

Manganese 0.001mg/L 0.001 SM 3120 11-Jun-21/O

Potassium 0.7mg/L 0.1 SM 3120 11-Jun-21/O

Sodium 20.5mg/L 0.2 SM 3120 11-Jun-21/O

1 . NDOGT = No Data; Overgrown with target bacteria.

Page 1 of 1.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



2138446

23-Jun-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report-Microbiology

REPORT No. B21-19291

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: Charles Mitz

22-Jun-21DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G103003

CERTIFICATE OF ANALYSIS

Client I.D. Sample I.D.
Date 

Collected

Total 
Coliform

E coliParameter

cfu/100mL cfu/100mLUnits

1 1R.L.

MOE E3407 MOE E3407Reference Method

22-Jun-21/K 22-Jun-21/KDate Analyzed/Site

SC NDOGT NDOGTB21-19291-1 22-Jun-21 1

SA 0 0B21-19291-2 22-Jun-21

SE 0 0B21-19291-3 22-Jun-21

1 . NDOGT = No Data; Overgrown with target bacteria.

Page 1 of 1.

Evan Livermore 

Supervisor/Microbiology

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *




