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EXECUTIVE SUMMARY 
ASC Environmental Inc. (ASC) was retained by Groundwork Engineering (herein after referred to as 
‘Groundwork’) on behalf of Campfire Circle (herein after referred to as the ‘Client’) to undertake a 
Hydrogeological Study for a proposed Overnight Campground Development, located at 565 Wesley Acres 
Road, Bloomfield, Ontario (the “Site”).  The legal description of the property is Part Lot 2 and Part of Point 
M or Gibsons Point, Concession 1, Military Tract, Hallowell Ward, Prince Edward County (Part 1 on 
47R7639). The property PIN is 55051-0178.  
 
The proposed development will be consisting of approximately nine (9) camper residencies, a lodge, 
hospital, director’s cabin, indoor activity area, and flex area, for the 33.6 hectare property.   
 

 The development is proposed to be serviced with private on-site well water supply (with 
supplemental storage) and two (2) private on-site sewage works treatment systems.  Based on 
the maximum occupancy, resulting net daily water taking of approximately 106,750 L/day is 
anticipated for the proposed development. 

 
 Land use within 500 m of the Site consists of rural residential, commercial (short term rentals, 

campgrounds, etc.), and agricultural activity.    
 

 Site topography can be generally described as rolling hills, with the high point of the property 
being at approximately the centroid of the property and sloping downwards 10 – 15 metres 
(Elevation generally 85 to 75 masl) radially towards the surrounding wetlands and surface water 
bodies. Bloomfield Creek Wetlands (a provincially significant wetland area) are present 
northwest/west adjacent to the subject property, unnamed creeks and associated wetlands are 
present northeast/east adjacent to the subject property, and the southern boundary of the 
subject property is the shoreline of West Lake. West Lake feeds into Lake Ontario, located 
approximately 4 kilometers west/southwest of the subject property. In addition to these surface 
water features, there is a man-made pond present on the east side of the site access drive in the 
northern portion of the subject property.  

 
 Existing residential, commercial and agricultural developments in this area of Prince Edward 

County currently utilize individual on-site private services. Existing services in the local area 
(minimum 500 m radius), consist of private well water supply and individual private septic 
systems.  
 

 Prince Edward County is lacking full municipal or communal services in the area of the site and 
based on the above conditions and our evaluation of existing development in Prince Edward 
County, we believe that the proposed development would be consistent with the Provincial Policy 
Statement and recommend the use of communal on-site sewage and water services.    

 
  Six (6) water well records were available for review (MECP database) within 1000 m of the Site.  

The majority of these wells were drilled for domestic water supply purposes, four (4) wells were 
reported as being completed in the limestone bedrock aquifer, while one (1) well was completed 
in an overburden gravel lens, and one (1) well was reported as being dry.  Based on review of the 
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MECP well records, it is apparent that the majority of the local residents utilize the limestone 
bedrock aquifer for domestic water supply.  

 
 The on-site hydrogeological investigation was conducted to assess site groundwater supply 

conditions from one recently drilled well to determine support for the proposed development.  
One pumping test of 24-hour duration was conducted at test well TW1 to evaluate long term well 
yield.   
 

 Water quantity was assessed on the basis of the 24-hour pumping test; and water quality was 
assessed on the basis of chemical and bacteriological sample collection and analyses for water 
samples collected near the beginning and in the final hour of the pumping test; and potential 
interference was investigated through monitoring neighbouring and on-site wells. 

 
 The pumping test for test well TW1 was conducted on February 21 and 22, 2024.  Referencing 

local weather data (Point Petre weather station), the region received approximately 14.7 mm of 
precipitation from February 1 to February 21. Based on the precipitation data, the location of the 
test well (highest point on the subject property topographically), the thickness of the overburden 
in the vicinity of the test well, and the composition of the overburden (two clay lenses), the 
pumping test was not conducted during a period of high groundwater recharge to the test well.   

 
 Reviewing the drawdown and recovery curves for the pumping test, the data indicate that TW1 

showed a maximum drawdown of approximately 0.83 m following 24 hours of pumping reaching 
equilibrium after approximately 60 minutes (1 hour) of continuous pumping at a rate of 75 liters 
per minutes (~ 20 gallons per minute); and over 11 metres (approximately 93%) of well water 
supply was available in the well following the 24-hour pumping test.  Recovery of the well to 95% 
was attained within 30 minutes (half an hour). 

 
 Results of interference monitoring of neighbouring wells generally did not show a positive 

response (interference drawdown) to pumping during the 24-hour pumping test. Neighbouring 
wells showed sufficient water supply storage remaining following the pumping test. 

 
The measured interference during pumping is an appropriate estimation of the anticipated 
influence from the proposed development. 
 

 Results of the pumping tests confirm that the limestone bedrock aquifer is able to support a 
sustained pumping rate of 75 liters per minute. Based on the pumping test results and favourable 
recovery time following prolonged continuous pumping of 24 hours, sufficient aquifer storage and 
demonstrated yield is available to supply the well to meet the demand for the proposed 
development; without adversely impacting upon neighbouring resident water supply. 

 
  Measured groundwater levels from test well show hydraulic gradient of approximately 0.5% 

radially from the test well towards adjacent water bodies.   
 

 Calculated long-term drawdown at 20 years of continuous pumping at 106,750 L/day shows 
approximately 0.26 m at a radial distance of 250 m from test well TW1.  Therefore, based on the 
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predicted drawdown analyses, adverse impact to existing neighbouring well water supply is not 
expected.  

 
 Water quality tests did not identify bacteriological concerns in the two (2) water samples collected 

from test well TW1 (after 6 hours and in the last hour of the test). 
 
We recommend disinfection (UV treatment or similar) to ensure a bacteriological free water 
supply. 

 
 Nitrate and Nitrite concentrations were below laboratory detection in the two (2) water samples 

from test well TW1.   
 

 Field turbidity results showed turbidity at 0 NTU at the time of collection for each sample, 
respectively. Laboratory test well turbidity results for Test Well TW1 showed a turbidity of 0.4 
NTU after 6 hours, and 1.4 NTU in the final hour of pumping.   We are of the opinion that the laboratory 
result may have been subject to precipitate in the sample water during transport or handling to/by the 
laboratory, and the field result is likely representative of well water conditions. Where persistent turbidity 
levels are encountered installing a pre-filter and ultra violet light system to the drinking water 
system would be effective in managing turbidity.  

 Sodium concentrations ranging from 6.2 mg/L to 6.4 mg/L were detected in water samples from 
test well TW1. Sodium concentrations were therefore interpreted to meet both health-related 
(20 mg/L) and aesthetic objectives (200 mg/L).   

 

 The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  Sample 
analyses for TW1 identified hardness of 274 mg/L to 283 mg/L. Total Dissolved Solids (TDS) were 
measured at 282 mg/L to 287 mg/L. Hardness and TDS in water usually occur when elevated 
concentrations of calcium, magnesium, and chlorides are present in water. Elevated 
concentrations of hardness and TDS may result in scale build-up and mineral deposits on hot 
water heaters and plumbing fixtures. Hard water can be readily treated through ion exchange 
water softening.  

 
To ensure safe drinking water is provided to the site users, we recommend disinfection to ensure a 
long-term source of good quality groundwater for consumption purposes.  We recommend 
contracting a water quality professional to confirm treatment options. 

 
  A pre-survey and post-pumping survey was taken from the sole neighboring participant in the 

study, Mr. Tim Bucknell at 528 Wesley Acres Road. Mr. Tim Bucknell was identified as the closest 
neighboring water user, located approximately 600 metres from the test well; and was 
monitored for due diligence purposes despite being considered of low potential for impact 
based on the distance from the test well and the properties being separated by a surface water 
body. Results of the survey indicated 528 Wesley Acres Road had an approximately 13.4 metre 
deep drilled well, presumed to be completed in limestone bedrock. Mr. Bucknell indicated he 
has never had an issue with water quantity, and the well has produced sufficient water to 
support individual domestic requirements as well as his commercial farming operations (rose 



 
 

File : ASC-870 102r  Page v 
Hydrogeological Study, and Servicing Options 
565 Wesley Acres Road, Bloomfield, ON              March 22, 2024 
 

 
ASC Environmental Inc. 

1305 Princess Street, 
Kingston, ON K7M 3E3 

Tel: (613) 634- 5596 

nursery, cattle, etc.). Mr. Bucknell indicated that he regularly tests the quality of his water, and 
with the exception of the water being slightly hard, no other health or aesthetic related water 
concerns were noted. Mr. Bucknell indicated that he uses a reverse osmosis system to treat 
hardness. 
 

 Based on the depth of the wells, the depth of the overburden, the water quality, and results of 
the drawdown data; results of the study do not suggest potential connectivity with the down 
gradient adjacent water body 

 
 Based on an evaluation of the hydrogeological investigative work, it is evident that the down 

gradient reasonable use of groundwater is primarily for individual domestic consumption; and 
sewage management is through raised or in ground private leaching bed septic systems for the 
neighbouring properties.  This is not anticipated to change based on existing local site 
development and the Township of Stone Mills Official Plan.  

The scale of the proposed development makes it more challenging to support in ground/raised 
leaching beds for conventional large private services. Based on the proposed daily loading, the 
site will require a large treatment system designed in accordance with MECP regulations, 
guidelines and Section 53 of the Ontario Water Resources Act (OWRA).  Preliminary sewage 
treatment plans for this site are being prepared by Groundwork Engineering Inc.  We understand 
the proposed treatment systems would likely include the following: 

 
1. In ground balancing and/or pre-treatment tanks 
2. Treatment system with in ground and above ground components (extended aeration or 

membrane bio-reactor) 
3. Nutrient removal system (recirculation and chemical ad-mixture) 
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1.0 INTRODUCTION 

1.1 Initiation, Objective and Planning Context 

ASC Environmental Inc. (ASC) was retained by Groundwork Engineering (herein after referred to as 
‘Groundwork’) on behalf of Campfire Circle (herein after referred to as the ‘Client’) to undertake a 
Hydrogeological Study for a proposed Overnight Campground Development, located at 565 Wesley Acres 
Road, Bloomfield, Ontario (the “Site”).  A site location plan is shown on Figure 1 in Appendix A. 
 
The proposed development will include, but not be limited, to nine (9) camper residencies, a lodge, 
hospital, director’s cabin, indoor activity area, and flex area.  
  
A conceptual plan showing the approximate location and layout is shown in Appendix B. 

Proposed construction activities will include minor forestry and site grubbing, two (2) septic systems, 
stormwater management landscaping, building construction, and other minor property alterations.  
 
The property proposed for development is zoned a mixture of ‘EP-W’ (Environmental Protection – 
Provincially Significant Wetland) and ‘RU2’ (Rural 2 Zone).  The proposed development will require a new 
zoning change necessary for site redevelopment from Rural Land to Tourist/Commercial zoning.  
 
The objective of this Hydrogeological Study was to assess potential groundwater quantity, quality, and 
the potential for interference with existing water resources in the area to support the proposed 
development. A terrain analyses was not conducted under our mandate.  Groundwork Engineering was 
retained by the Client to determine the suitability of the site for septic services. The extent of research to 
identify and assess potential sources of concern was limited by the scope of services.  

1.2 Site Description and Current Land Use 

The site currently encompasses approximately 33.7 hectares.  The site is located on the south side of 
Wesley Acres Road approximately 2.5 kilometres south/southwest of the intersection of Wesley Acres 
Road and Loyalist Parkway, Bloomfield, Ontario.   UTM NAD 18 coordinates for centroid of the property 
are 319441 E and 4869978 N.  The past land use for the subject property was considered to be 
vacant/agricultural, with cultivated fields occupying the eastern portion, a mix of cultivated fields and 
forests occupying the western peninsula, and rural recreational cabins located in the southern portion of 
the property along the West Lake shoreline. A site layout plan showing current property is presented on 
Figure 2 in Appendix A. 
 
Property development is presently being undertaken by the Client, including general property surface 
reworking/grubbing and minor logging activities in the forested areas.   
 
Site topography can be generally described as rolling hills, with the high point of the property being at 
approximately the centroid of the property and sloping downwards 10 – 15 metres (Elevation generally 
85 to 75 masl) radially towards the surrounding wetlands and surface water bodies. Bloomfield Creek 
Wetlands (a provincially significant wetland area) are present northwest/west adjacent to the subject 
property, unnamed creeks and associated wetlands are present northeast/east adjacent to the subject 



 
 

File : ASC-870 102r  Page 2 
Hydrogeological Study, and Servicing Options 
565 Wesley Acres Road, Bloomfield, ON              March 22, 2024 
 

 
ASC Environmental Inc. 

1305 Princess Street, 
Kingston, ON K7M 3E3 

Tel: (613) 634- 5596 

property, and the southern boundary of the subject property is the shoreline of West Lake. West Lake 
feeds into Lake Ontario, located approximately 4 kilometers west/southwest of the subject property. In 
addition to these surface water features, there is a man made pond present on the east side of the site 
access drive in the northern portion of the subject property. A site topographic map is shown in Appendix 
A.   
 
The legal description of the property is Part Lot 2 and Part of Point M or Gibsons Point, Concession 1, 
Military Tract, Hallowell Ward, Prince Edward County (Part 1 on 47R7639). The property PIN is 55051-
0178. The portion of the property slated for development is approximately 33.6 hectares.  A concept plan 
is shown in Appendix B. 

A regional map is shown on Figure 3 in Appendix A; showing the site, major/minor roads, environmental 
protection areas, wetland and watercourse features within 500 metres of the site. 

1.3 Neighbouring Property Land Use 

Adjacent land use consists of predominantly vacant wetlands and surface water bodies. North of the Site 
(across Wesley Acres Road) is Rambling Rose Nursey (agricultural use). Land use within 500 m of the Site 
consists of rural residential, commercial (short term rentals, campgrounds, etc.), and agricultural activity.    
 
Based on existing adjacent upgradient and cross gradient land use, the downgradient land use (West 
Lake), and no significant historical development on the subject property, potential hydrogeological 
sources of groundwater contaminants are not expected.   
 
No existing groundwater users were identified downgradient of the subject property. Potential 
hydrogeological sources down gradient from the Site that may be susceptible to groundwater impacts 
would be West Lake. Impact to West Lake is not anticipated as a result of the proposed development. A 
neighbouring land use plan (within 500 m) is shown on Figure 3 in Appendix A.   

1.4 Planning Context  

As indicated above, the proposed development will consist of an Overnight Campground Development 
consisting of nine (9) camper residencies, a lodge, hospital, director’s cabin, indoor activity area, and flex 
area.  A net water taking of approximately 106,750 L/day (approximately 500 beds plus services) will be 
required to support the proposed Overnight Campground Development. The development is proposed to 
be serviced with communal well water supply (with potential storage) and two (2) large on-site sewage 
works treatment system.   

1.5 Provincial Policy Statement - Servicing Options Statement 

Referencing MECP Guideline D-5 Planning for Sewage and Water Services, the legislative authority for this 
guideline and associated procedures is mandated by the Ontario Environmental Protection Act, Ontario 
Water Resources Act and the Planning Act. It is consistent with the Provincial goal to manage growth and 
change to foster communities that are socially, economically, environmentally, and culturally healthy, and 
that make efficient use of land, new and existing infrastructure and public service facilities.  
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MECP Hydrogeological Technical Information Requirements for Land Development Applications (April 
1995). 
 
The MECP 'Policy on Planning for Sewage and Water Services' and Implementation Guideline for Policy 
Statement B7, 'Planning for Sewage and Water Services'. These documents support the Comprehensive 
Set of Policy Statements under Section 3 of the Planning Act, 1995. Municipalities or their equivalents are 
expected to investigate servicing options by means of a 'servicing options statement' in the absence of 
municipal wide sewage and water servicing plans that have been adopted in approved official plans.  
 
The Provincial Policy Statement indicates the requirements for servicing new developable areas, specifically 
Sections 1.6.4.2 to 1.6.4.4, which identify the preferred methods of servicing new developments. 

Included in Policy Statement B7 is a hierarchy of servicing preferences in the following order: 
a) Municipal services;  development on full municipal services be the preferred mode of servicing 
where there is sufficient uncommitted reserve capacity or where there is the capability for full 
municipal services to be expanded. 
b) Communal services; and in areas lacking full municipal services, communal sewage and water 
services be the preferred mode of servicing multiunit/lot development.  
c) Individual on-site private services. in areas lacking full municipal or communal services where 
development can be justified consistent with the Provincial Policy Statement, the use of individual 
on-site sewage and water services, may be considered subject to meeting environmental and 
public health requirements. 

 
Although, the preferred option would be to service the proposed lands by municipal sewage and water services 
via sanitary sewers and water mains, unfortunately, no municipal services are present in the area of the 
proposed development. Existing services in the local area (minimum 500 m radius), consist of private well 
water supply and individual private septic systems. We offer the following supporting information for on-
site private services (communal).  

 The potential for future connection to full municipal services is unlikely given the capital costs. 
Reviewing available documents, the Corporation of the County of Prince Edward has no future 
plans for municipal services in the study area.  

 
 Based on our understanding and review of potential development applications for the area which 

typically include land severance applications for single family residential development or 
residential campground/subdivision development, these typically require a hydrogeological 
assessment to address the requirements for individual on-site private services. Referencing the 
distance to the nearest known services (over 2km) and the low population density surrounding 
the Site, it is unlikely that the Site will be part of a long-term municipal servicing plan or growth 
management objective. 
 

 The subject property was previously considered to be vacant/agricultural, with cultivated fields 
occupying the eastern portion, a mix of cultivated fields and forests occupying the western 
peninsula, and rural recreational cabins located in the southern portion of the property along the 
West Lake shoreline. Looking at the property from an environmental perspective, Bloomfield 
Creek Wetlands (a provincially significant wetland area) are present northwest/west adjacent to 
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the subject property, unnamed creeks and associated wetlands are present northeast/east 
adjacent to the subject property, and the southern boundary of the subject property is the 
shoreline of West Lake. West Lake feeds into Lake Ontario, located approximately 4 kilometers 
west/southwest of the subject property. In addition to these surface water features, there is a 
man made pond present on the east side of the site access drive in the northern portion of the 
subject property. No significant Environmental Concerns or sources of potential contamination 
were identified during document review.  
 

 Groundwater is the major source of drinking water and individual onsite septic services for 
neighbouring properties, the groundwater is primarily sourced from the semi-confined limestone 
aquifer. The limestone bedrock is generally overlain by clay overburden ranging from 7.0 m to 
13.7 m in depth, with an average overburden thickness of approximately 9.7 m.  The limestone 
bedrock in the area of the site typically ranges from 7 – 13 m below grade, and topography at the 
subject property slope is rolling hills, with the high point of the property being at approximately 
the centroid of the property and sloping downwards 10 – 15 metres (Elevation generally 85 to 75 
masl) in all directions towards the surrounding wetlands and surface water bodies.  

 
 Other residential, multitenant residential, and commercial developments in the rural portion of 

the Corporation of the County of Prince Edward are facilitated with individual services or 
communal services. 

   
 Overnight Campground Development consisting of to nine (9) camper residencies, a lodge, 

hospital, director’s cabin, indoor activity area, and flex area. The proposed development will 
encompass an area of approximately 33.6 hectares.  
 

 Municipal Services Option - The proposed overnight campground development would be an ideal 
candidate for municipal services. Municipal services would provide a continuous water supply.  
Unfortunately, no municipal services are offered in the area of the subject property.  
 
Communal Services Option – A communal well and communal wastewater system is identified within 
the Provincial Policy Statement as an alternative to municipal servicing.  At present no known 
communal services are present in the vicinity of the proposed development or surrounding area (500 
metres). The proposed development is a standalone overnight campground complex development 
(residential land use). It is not part of a proposed subdivision or multi-lot development.  Based on 
the proposed development it is a candidate for communal water supply. 
 

 Existing residential, agricultural and commercial development in this particular area of Prince 
Edward County is currently utilized through individual on-site private services. The Corporation of 
the County of Prince Edward is lacking full municipal or communal services in the area of the 
subject property and based on the above conditions and our evaluation of available information, 
we believe that the proposed development is consistent with the Provincial Policy Statement and 
recommend the use of a communal on-site sewage and water services.    
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The Provincial Policy Statement allows for individual onsite sewage services and onsite water services for uses 
permitted in Section 1.1.4.1 provided that the onsite activities are suited for the long-term provision of such 
services.  Water service, from groundwater well(s) must be shown to be safe and sustainable.  On this basis, 
the following hydrogeological study was undertaken with reference to the MECP technical guideline in 
support of the proposed development. The following sections outline our study, field investigation work, 
and recommendations. 
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2.0 SPECIFIC HYDROGEOLOGICAL ISSUES RELATED TO THE PROPOSED DEVELOPMENT AND 
PROPOSED HYDROGEOLOGICAL SCOPE OF ASSESSMENT 

Based on review and evaluation of the existing services in the local area, development services options, 
and hydrogeological conditions, servicing to support the proposed development will be via a communal 
water well and communal septic services. 

2.1 Main Elements of the Proposed Development 

The main elements of the proposed development include: 
 Nine (9) Camper Residencies, 
 One (1) Lodge, 
 One (1) Hospital, 
 One (1) Director’s Cabin,  
 One (1) Indoor Activity Area, and 
 One (1) Flex Area. 
 Two (2) Staff Residences.  

 
The total anticipated site capacity for the development proposal is 106,750 L/day (approximately 500 beds 
plus services).  A Site Conceptual Plan rendering is shown in Appendix B. 
 
Section 8.2 Design Standards of the Ontario Building Code was referenced to determine the total required 
daily water taking for the proposed development including each proposed use.  The resulting  maximum 
water use is expected to be 106,750 litres/day. On this basis a Permit to Take Water would be required 
for the proposed development. 

2.2 Specific Hydrogeological Issues  

The specific hydrogeological issues identified and anticipated for the proposed development are as 
follows: 
 

 Address change in land use and zoning to support proposed development. 
 Address existing land use within a 500 m radius (upgradient and down gradient) from property 

boundary to determine whether there are potential off-site sources of impact present that may 
adversely impact upon the proposed development. 

 Address whether the proposed development will adversely impact upon groundwater recharge 
to the area.  

 Address whether adequate long term groundwater supply is available to support the proposed 
development without adversely impacting the existing neighbouring properties, local and regional 
groundwater supply, and local surface water courses. 

 Address whether the existing on site soils and groundwater quality is suitable to support private 
sewage system design for the proposed development without adversely impacting the 
groundwater and risk to existing and/or potential downgradient users and receptors.  (Conduct a 
Water Quality Impact Assessment). 

 Address whether the Site is suitable for sewage effluent disposal.  
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 Address the requirement regarding potential application for Permit To Take Water with the MECP.  
 
The MECP has the legislative responsibility for the management and protection of ground water and 
surface water resources in the Province of Ontario. This authority is provided under the Ontario Water 
Resources Act R.S.O. 1990, the Environmental Protection Act R.S.O. 1990 and the Environmental 
Assessment Act R.S.O. 1990.  

2.3 Proposed Scope of the Hydrogeological Assessment  

The proposed scope of work to address the specific issues identified in Section 2.2 above include the 
following tasks in support of the proposed development.  
 

 Initial meeting(s) with the proponent to understand the development proposal, potential 
concerns and discuss potential impacts to existing neighbouring receptors. 

 Conduct a desktop survey of existing available documentation regarding surficial and 
hydrogeological conditions in the local and regional area to consider whether the proposed 
development may be hydrogeologically suitable and whether local soil conditions are 
favourable for attenuation of sewage. 

 Conduct an initial pre-survey of neighbouring upgradient and downgradient properties to 
assess water taking aquifer(s), treatment systems in place, and address potential future 
water supply concerns potentially from the proposed development and also general 
communication with neighbours regarding the details of the proposed development. 

 Reviewing local geological and hydrogeological conditions within a 500 m radius of the 
property,  

 Review existing land use within 500 m radius to assess for potential impacts to the 
groundwater supply and whether these may adversely impact the proposed development. 

 Advance one (1) drilled well using a licensed well water contractor to facilitate water supply. 
 Conduct a 24-hour duration pumping test on the newly advanced test well to determine 

potential long-term yield of the water supply aquifer, asses potential water quality through 
sampling and analyses, potential for on-site and off-site interference of wells during 
pumping, future use and treatment purposes, and monitor existing neighbouring wells for 
potential positive response to determine whether the development may adversely impact 
existing neighbouring water supply wells. 

 
The on-site hydrogeological investigation was assessed through a 24-hour pumping test on one (1) 
recently drilled well. Water quantity was assessed on the basis of the pumping tests; water quality was 
assessed on the basis of chemical and bacteriological sample collection and analyses for water samples 
collected near the beginning and near the end of the 24-hour pumping test; and assessing potential 
interference through monitoring neighbouring and on-site wells.  

 
Based on the information obtained, groundwater data is presented regarding recommendations for 
the proposed development from a groundwater supply and sustainability perspective. 
 



 
 

File : ASC-870 102r  Page 8 
Hydrogeological Study, and Servicing Options 
565 Wesley Acres Road, Bloomfield, ON              March 22, 2024 
 

 
ASC Environmental Inc. 

1305 Princess Street, 
Kingston, ON K7M 3E3 

Tel: (613) 634- 5596 

3.0 CONCEPTUAL SITE MODEL DEVELOPMENT - REGIONAL AND SITE PHYSIOGRAPHY AND 
GEOLOGICAL SETTING  

3.1 Topography, Surface Water and Drainage 

The Site is located along the northern slope of the West Lake watershed, a subsidiary of the larger 
Northeast Lake Ontario Shoreline watershed. West Lake is located south adjacent to the Site and Lake 
Ontario is located approximately 4 kilometers west/southwest of the Site.  

Topography of the site was assessed using online digital mapping, and site visits conducted in the winter 
of 2024.    Site topography can be generally described as rolling hills, with the high point of the property 
being at approximately the centroid of the property and sloping downwards 10 – 15 metres (Elevation 
generally 85 to 75 masl) radially towards the surrounding wetlands and surface water bodies.  Surface 
water at the site based on site topography would be likely be directed overland in all direction towards 
the neighbouring wetlands and surface water bodies.   

Bloomfield Creek Wetlands (a provincially significant wetland area) are present northwest/west adjacent 
to the subject property, unnamed creeks and associated wetlands are present northeast/east adjacent to 
the subject property, and the southern boundary of the subject property is the shoreline of West Lake. 
West Lake feeds into Lake Ontario, located approximately 4 kilometers west/southwest of the subject 
property. In addition to these surface water features, there is a man made pond present on the east side 
of the site access drive in the northern portion of the subject property.  A copy of the topographic map is 
shown on Figure 5 in Appendix A. 
 
Attached in Appendix B is a concept drawing showing the proposed site alterations.  Site drainage is not 
anticipated to be significantly altered based on the proposed development.  

3.2 Geology and Soils  

3.2.1  Surficial Geology - Physiography 

The Ontario Department of Mines and Northern Affairs (MRD228), Physiography of the Eastern Portion 
of Southern Ontario, shows the subject property as being located in an area described as a mix of Sand 
Plains, Peat and Muck, and Drumlins. The Ontario Department of Mines and Northern Affairs (MRD128), 
Surficial geology of southern Ontario, shows the subject property as being in an area of mixed Coarse-
textured glaciolacustrine deposits, Coarse-textured glaciolacustrine deposits, and tills with organic 
deposits present in wetland areas.  
 
Overburden thickness recorded in the on-site well records identified clay to approximately 2.4 mbgs, 
underlain by sand to approximately 7.0 mbgs, underlain by another clay lens to approximately 11.9 mbgs. 
Limestone bedrock was encountered at approximately 11.9 mbgs and the final thickness of the limestone 
bedrock was not encountered during well drilling to a depth of 18.3 mbgs.  

3.2.2  Bedrock Geology 

Referencing the Ministry of Northern Development and Mines (Map 2544), Bedrock Geology of Ontario 
(Southern Sheet), bedrock geology in the study area consists of a strategraphic sequence of Paleozoic, 
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Middle Ordovician age predominantly limestone bedrock, of the Ottawa Group, Simcoe Group and 
Shadow Lake Formation. 
 
According to Ontario Geological Survey Aggregate Resources inventory for prince Edward county, 
excluding two small inliers, a Precambrian (granitic) inlier and an Ordovician aged Bobcaygeon Formation 
inlier, the oldest Paleozoic unit in the area is the Verulam Formation. The Verulam Formation consists of 
interbedded limestones and shales and has an upper and lower member. The lower member, ranging 
from 23 to 68 m in thickness, consists of interbedded dark grey to grey, fossiliferous, fine- to coarse-
grained limestone and green shale. The upper member is a medium- to coarse-grained, buff to tan 
coloured, cross-bedded, bioclastic limestone, ranging from 2 to 9 m in thickness. The upper member is 
not widely present in the study area. 
 
Well records did not indicate the thickness of the limestone sedimentary sequence in the area in wells 
extending to approximately 21 metres deep.  Well records indicate that groundwater is present in the 
limestone bedrock formations with the limestone bedrock utilized as the predominant water supply 
aquifer in the study area.   

3.3 MECP Water Well Records – 1000 m radius 

ASC Environmental reviewed water well records obtained from MECP Water Well Records database.  Six 
(6) water well records were available for review within 1000 m of the Site.  The majority of the wells were 
drilled for domestic water supply purposes, four (4) wells were reported as being completed in the 
limestone bedrock aquifer, while one (1) well was completed in an overburden gravel lens, and one (1) 
well was reported as being dry. Based on review of the MECP well records, conclusions can be drawn 
regarding subsurface conditions in the local area.   
 
Reviewing the well logs from the local area, the limestone bedrock is generally overlain by clay overburden 
ranging from 7.0 m to 13.7 m in depth, with an average overburden thickness of approximately 9.7 m.  
The limestone bedrock in the area of the site typically ranges from 7 – 13 m below grade. The reviewed 
well records did not indicate the thickness of the limestone unit, nor did they encounter an underlying 
unit to a maximum investigated depth of approximately 20.7 metres below grade.  
 
The pumping tests conducted on local drilled wells showed pumping rates ranging from a minimum of 
13.7 litres/minute to 114 litres/minute. Clear/fresh water was reported in the majority of wells.  Fresh 
water was encountered at depths ranging from approximately 12.8 metres to approximately 20.4 metres 
below the ground surface in the limestone bedrock; the overburden well record encountered a water 
bearing gravel lens at 4.6 metres below the ground surface. Based on the well record information; water 
bearing zones are present in the middle Ordovician limestone bedrock. Static water levels typically varied 
from approximately 1 metre to approximately 8 metres below ground surface. 
 
Based on the site drilling well records, the leaky-confined Ordovician limestone is the predominant source 
for drinking water in the area. The majority of the wells are utilizing the upper limestone bedrock for 
domestic water supply source.   
 
Groundwater is stored and transmitted by the openings present along horizontal bedding planes 
(limestone bedrock) and vertical fractures or joints. The spacing of these openings, the size and the 
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interconnection between them is crucial to an adequate supply.  
 
The water well completed at the Site and finished in the limestone is expected to obtain water from fracture 
systems in the upper leaky-confined limestone aquifer. The water bearing limestone bedrock aquifer is 
moderately vulnerable to surface water influence due to overburden thickness consisting of sands and 
clays and potential fracturing of the bedrock.  
 
Recharge to the shallow unconfined limestone bedrock groundwater aquifer probably occurs with the 
vertical infiltration of water from near surface seasonal sources and precipitation. Recharge at the subject 
property would be in the form of precipitation. A potential permanent surface water supply source is West 
Lake, located south adjacent to the Site. The nearest discharge source is the West Lake as well as 
surrounding creeks and wetlands, located adjacent to the site and bordering the majority of the Site 
boundary. This West Lake watershed system flows into the Northeast Lake Ontario Shoreline watershed 
system, located approximately 4 kilometres west/southwest of the Site. 
 
In the bedrock environment, water flow within the aquifer(s) occurs through a complex network of 
fractures, joints or other discontinuities within the rock matrix. The bedrock system receives recharge 
where these fractures intersect the ground surface or shallow overburden flow system.  

The location of domestic water supply wells near the site are shown on Figure 2, and the MECP water 
well records are included in Appendix D.  
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4.0 HYDROGEOLOGICAL ASSESSMENT  

Groundwater is part of the hydrologic cycle. It is dynamic, moving naturally through the subsurface 
environment and ultimately discharging at the surface.  An understanding of the natural movement of 
groundwater is important in undertaking an assessment of the potential effects of a proposed 
development.  

4.1 Water Balance Methodology 

The MECP Stormwater Planning and Design Manual (2003 – updated 2015) is used as a baseline reference 
document in the review of stormwater management applications for approval under Section 53 of the 
Ontario Water Resources Act as administered by the MECP. 
 
The manual offers a method to estimate the infiltration on the Site, based on a local infiltration factor “i”, 
which is applied to the available water surplus to determine the groundwater recharge forz a given area 
with pervious cover. The methodology considers factors such as the soil type, topography, and vegetation 
to arrive at the amount of water infiltrating into the ground. The remaining water surplus is considered 
runoff. 
 
Under the post-development conditions, the infiltration factor is recalculated to account for changes in 
soil types, vegetation, and topography after development, and the infiltration and runoff at the pervious 
land areas are recalculated. 
 
ASC understands from correspondence with the Client that, as of the preliminary designs available at the 
time of this report, the proposed stormwater management system will consist of drainage swales to direct 
stormwater away from high traffic areas of the Site, but will not have a stormwater collection system (i.e. 
all stormwater will reach the Site ground surface). On this basis, land after development is not anticipated 
to have any impermeable surfaces at this time. As the stormwater design has not yet been finalized, ASC 
assumed 10% of the property area will be impermeable post development (i.e. 3.36 Ha) to be 
conservative.   
 
The proposed maximum water taking has been determined to be 106,750 litres/day (see Section 1.4) for the 
development proposal.  Reference Canadian Historical Weather Data from the Point Petre weather station 
between 2013 and 2023, the local area receives on average 914 mm of precipitation per year.  The amount of 
infiltrating water available (minus evapotranspiration etc.) to the aquifer has been estimated at 250 mm/yr.   
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Therefore, the total amount of recharge water available to the proposed development, considering impervious 
structures is determined as follows: 
 
Table 1 - Water Balance 

Site Area 
(A) 

Impervious 
Area (A1) 

Annual 
Precipitation  

Annual 
Infiltrating 
Water 
Available (i) 

Recharge 
Water 
Available to 
Aquifer  

Maximum 
Water 
Taking  

Net Water Balance 
 

(hectares) (hectares) (mm/yr) (mm) (m3/yr) (m3/yr) (m3/yr) 
33.6 3.6 914 250 75,000 38,964 + 36,036 

 
Total Area (A) – 33.6 ha 
Impervious Area (A1) – 3.6 ha 
Infiltrating water (i) =  250 mm/yr 
 
Recharge Water Available to Aquifer =  
(A – A1) * i * 10,000 m2/ha * 1000 litres/m3 = 75,000,000 litres/yr. 
 
The water taking demand based on the proposed development has been established at 106,750 litres/day 
(38,963,750 litres/yr).   

 
Therefore, the net total average annual recharge to the shallow limestone aquifer within the site under probable 
post development conditions is 36,310 m3/year, resulting in a net positive water balance available for recharge 
and sufficient groundwater supply available in the aquifer to meet seasonal variability, peak demand and long-
term water taking for the proposed development.  
 
On this basis, the net reduction in water balance from the proposed water taking would not adversely impact 
upon recharge. It is recommended that stormwater management techniques including beneficial reuse be 
designed to enhance the estimated average annual rate of groundwater recharge for the site to maintain 
support of local groundwater levels. Stormwater management systems should also be designed to protect 
groundwater quality.    

4.2 Determination of Present and Future Water Taking Demand 

Based on the anticipated daily water requirements per person using the facilities, as per the Ontario 
Building Code Table 8.2.1.3. B, the long term maximum daily requirement is anticipated to be 106,750 
litres/day for the proposed development of the site.   
 
The quantity of groundwater available at the Site was investigated through a 24-hour pumping test (with 
recovery).  One well was advanced on the subject property in February 2024 by Jack Knox Well Drilling 
Ltd. (MECP Licensed Well Drillers - 3202) to assess water supply quantity, quality and potential 
interference with existing neighbouring water supply wells.  The locations of the well was determined by 
the Client. The test well location is shown on Figure 2 in Appendix A. 
 
The Ministry of Environment Conservation and Parks (MECP) Hydrogeological Technical Information 
Requirements for Land Development Applications (1995) was used for reference purposes to support 
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developing the water supply assessment program.  Procedure D-5-5 Technical Guideline for Private Wells: 
Water Supply Assessment (August 1996) was also referenced for guidance purposes.  

4.3 Construction and Development of New and Existing On-Site Water Wells 

One well was recently advanced by Knox Well Drilling (Licence #) in February 2024 for purposes of water 
supply assessment. The drilled well is proposed to be used as the water supply source for the proposed 
development. Well locations are shown on Figure 2 in Appendix A.  
 
Test well TW1 was drilled to approximately 18.3 metres depth, completed February 2, 2024. Well drillers 
reported encountering native clay to approximately 2.4 mbgs, underlain by sand to approximately 7.0 
mbgs, underlain by another clay lens to approximately 11.9 mbgs and terminating in limestone bedrock 
at a depth of approximately 18.3 mbgs. Water was reportedly encountered at 12.2 mbgs and 16.2 mbgs 
in the limestone bedrock.   
 
Test well TW1 was constructed according to O. Reg. 903, under the Ontario Water Resources Act, with 
0.159 m (6.25”) diameter steel casing extending to approximately 12.8 mbgs and the annular space sealed 
with cement grout. The height of the casing was approximately 0.6 metres above grade and therefore 
meets the requirements of O. Reg 903.  Visual observations during field work indicated that test well was 
constructed and maintained to prevent surface water and other foreign materials from entering the wells. 
 
No sources of potential contamination were evident during the site work on the subject property. We 
understand that water will be supplied using submersible pumps. Pump installation shall be undertaken 
in accordance with RRO 903 (Section 17). ASC understands based on Jack Knox Well Drilling and the 
information indicated on the well record that the pump be set at a depth of approximately 13.7 mbgs. 
ASC further understands that, should the intake be set at a depth greater than 13.7 mbgs, Jack Knox Well 
Drilling recommends the installation of a steel screen be installed from the bottom of the casing to the 
bottom of the well in order to protect the submersible pump and prevent cave in over the open hole 
portion of well construction.  
 
A one-hour pumping test (and recovery) was conducted by the well driller at a pumping rate of 37.9 lpm 
(10 gpm), indicating 0.49 metres of drawdown after 1 hour and achieving 100% recovery after 30 minutes.  
The well is identified with MECP tag # A383968.  
 
The test well record is attached in Appendix C.  

4.4 Neighbouring Wells  

Adjacent land use consists of predominantly vacant wetlands and surface water bodies. North of the Site 
(across Wesley Acres Road) is Rambling Rose Nursey (agricultural use). Land use within 500 m of the Site 
consists of rural residential, commercial (short term rentals, campgrounds, etc.), and agricultural activity.  
A pre-survey and post-pumping survey was taken from the sole neighboring participant in the study, Mr. 
Tim Bucknell at 528 Wesley Acres Road. Mr. Tim Bucknell was identified as the closest neighboring water 
user, located approximately 600 metres from the test well; and was monitored for due diligence purposes 
despite being considered of low potential for impact based on the distance from the test well and the 
properties being separated by a surface water body.  
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The purpose of the survey was to establish water taking aquifer(s), treatment systems in place, address 
potential future water supply concerns from the proposed development and, also general communication 
with neighbours regarding the details of the proposed development.  Figure 2 in Appendix A shows the 
location of the participating neighbour. 
 
Results of the survey indicated 528 Wesley Acres Road had an approximately 13.4 metre deep drilled well, 
presumed to be completed in limestone bedrock. Mr. Bucknell indicated he has never had an issue with 
water quantity, and the well has produced sufficient water to support individual domestic requirements 
as well as his commercial farming operations (rose nursery, cattle, etc.). Mr. Bucknell indicated that he 
regularly tests the quality of his water, and with the exception of the water being slightly hard, no other 
health or aesthetic related water concerns were noted. Mr. Bucknell indicated that he uses a reverse 
osmosis system to treat hardness.  
 
In addition to Mr. Bucknell’s well, ASC utilized two (2) on-site wells for monitoring locations. These 
included the historical drilled well servicing the recreational cabins, and a monitoring well which was 
recently installed for the purposes of a geotechnical study to support the proposed development.  
 
Neighbouring wells were monitored to assess potential interference impact during pumping tests for TW1 
(February 2024). Results are discussed in Section 4.5 below and a tabular summary of neighbouring 
drawdown and recovery results are presented in Appendix E. 

4.5 Pumping Tests and Recovery Data 

One pumping test (TW1) was designed to assess groundwater supply and interference potential at the 
Site.  The 24-hour pumping test (with recovery) was determined to be reasonable to assess the site 
hydrogeological conditions regarding long term water supply and potential adverse impacts to existing 
neighbouring stakeholders.  
 
Following completion of well construction by Jack Knox Well Drilling, and prior to conducting pumping 
tests, the test well was not disturbed for a period of approximately two weeks to allow the wells to recover 
from drilling activities. Submersible test well pumping equipment was supplied by Jack Knox Well Drilling 
and site access by the Client. 
   
The pumping test for test well TW1 was conducted on February 21 and 22, 2024.  Referencing local 
weather data (Point Petre weather station), the region received approximately 14.7 mm of precipitation 
from February 1 to February 21. Based on the precipitation data, the location of the test well (highest 
point on the subject property topographically), the thickness of the overburden in the vicinity of the test 
well, and the composition of the overburden (two clay lenses), the pumping test was not conducted during 
a period of high groundwater recharge to the test well. Three (3) neighbouring wells, including two (2) 
water supply wells and one (1) monitoring well (See Section 4.4), were utilized for observation purposes 
during pumping tests to assess potential positive interference.  
 
The well was fully developed prior to the pumping test (see Section 4.2 above).  Prior to pumping, static 
water levels were measured and recorded, and a Solinst Levelogger was installed in the pumping test well; 
pre-set to record data at 1-minute intervals over the duration of the 24-hour pumping test, including 
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recovery. Test pumping rate was set at a p runout rate of 75 lpm for a period of 24 continuous hours to 
assess aquifer capacity and confirm potential long term water supply where storage may be required, 
resulting in maximum water taking of 106,000 litres per day; therefore, a Permit to Take Water was not 
required for the test however the filing of an EASR within the MECP Registry was required. The EASR was 
filed on February 20, 2024 and the registration number for the EASR was R-011-5270688883. In 
accordance with the requirements of the EASR, a Pumping Test Design Report can be made available by 
the Client upon request. Potential off-site impacts to adjacent water bodies or water users in the area as 
a result of the proposed taking were considered to be unlikely.  
 
Water was discharged during the pumping tests downgradient from the test well to eliminate potential 
artificial recharge.  Water level recovery was measured following pump shut down for a period of 24 hours 
or when 95% recovery was achieved.  The specific capacity of the well was calculated near the end of the 
pumping test.    
 
Neighbouring water supply wells were monitored prior to pumping tests, and during the pumping tests 
and recovery. No high yield well takings were identified within 500 metres of the site. 
 
No sources of current or past potential contamination were evident on site during the hydrogeological study.  
 
TW1 
The pumping test on test well TW1 was initiated on February 21, 2024 with a measured pumping rate of 
75 lpm.  Water levels were recorded at 1-minute intervals using the down well levelogger during pumping 
and recovery.  Water levels were also measured manually during the pumping test. Pumping was 
undertaken continuously for 24 hours resulting in a measured drawdown of 0.83 metres, approximately 
108,000 litres of water yielded from the limestone aquifer, and 95% recovery was attained approximately 
30 minutes (0.5 hours) following pump shutdown.  During pumping, steady state was identified after 
approximately 60 minutes indicating the limestone water supply aquifer is able to support the designed 
pumping rate.  Approximately ninety-three percent (93%) of initial water supply was available in the well 
following pump shutdown. Specific capacity calculated over the final 420 minutes (7 hours)- of pumping 
showed 7500 l/min/m. 
 
Reviewing the drawdown curves for the pumping test, the data indicate that TW1 pumping well reached 
equilibrium, with a maximum drawdown of approximately 0.83 meters, and approximately 11.5 m of well 
water supply available in the well following the pumping test.   
 
Drawdown and recovery data, and field analysis results are shown in Appendix E.  

 
Results of the pumping tests confirm that the limestone bedrock  aquifer is able to support pumping rates 
in the order of 75 lpm. Based on the pumping test results and favourable recovery time following 
prolonged continuous pumping of 24 hours, sufficient aquifer storage and demonstrated yield is available 
to supply the well to meet the demand for the proposed development; without adversely impacting upon 
neighbouring resident water supply. 
 
On the basis of the pumping test, the probable well yield determined is representative of the yields which 
the development are likely to obtain from the well in the long term.   
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We understand that water supply to the proposed development  will be using submersible pumps. Please 
refer to pump installations recommendations outlined in Section 4.3 above. Pump installation should be 
undertaken by a licensed well contractor in accordance with O. Reg 903. 

4.6 Neighbouring and On-site Observation Well Response to Pumping Tests 

The effects of interference were monitored during well development and pumping of existing nearby on-
site and neighbouring wells extending outward from the proposed development well a distance of 
approximately 100 m to 600 m.  
 
Neighbouring wells were monitored to assess potential interference impact from  pumping tests for TW1 
(February 2024), to determine whether local well supply would be negatively impacted from the proposed 
development.    
 
Prior to initiating pumping tests, neighbouring wells were monitored to measure initial static water levels.  
Some domestic wells were noted to have been in use prior to and during the  pumping tests, as evidenced 
by periodic measured well recovery during the pumping test, this is to be expected considering the 24-
hour duration of pumping and necessary water use by residents especially during early morning and 
evening (see results of individual neighbouring well water response in Appendix E). 
 
Test Well TW1 – February 21 and 22, 2024 
Positive response (interference drawdown) to pumping was not significant in neighbouring wells during 
the 24-hour pumping test for test well TW1. The neighboring well at 528 Wesley Acres Road was shown 
to have periods of drawdown and recovery prior to the completion of the pumping test, indicating 
sustained domestic use and no mutual well interference. Minor fluctuations were noted in on-site wells 
throughout the 24-hour pumping test for test well TW1. These fluctuations were less than 10 centimeters 
and were attributed to changes in barometric pressure and daily fluctuations, not mutual well 
interference.   
 
The measured interference during pumping is an appropriate estimation of the influence.   

4.7 Potentiometric Data 

Referencing available site plans received from the Client, the ground surface elevation in the area of test 
well TW1 is approximately 82 masl, and the ground surface elevation in the area of observation well OW1 
is approximately 77 masl. Referencing initial static levels from the pumping test of TW1, the groundwater 
elevations for TW1 and OW1 were estimated to be approximately 75.79 masl and 74.75 masl, respectively. 
The groundwater gradient between TW1 and OW1 was calculated to be approximately 0.005 (0.5%) to 
the southeast in the direction of West Lake. Note that Site topography can be generally described as rolling 
hills, with the high point of the property being at approximately the centroid of the property (proximal to 
TW1) and sloping downwards 10 – 15 metres (Elevation generally 85 to 75 masl) in all directions towards 
the surrounding wetlands and surface water bodies. On this basis, regional groundwater flow direction is 
expected to be radial relative to test well TW1.  
 
Referencing the geotechnical investigation for the property, the monitoring well proximal to TW1 has a 
ground surface elevation of 81.13 masl. The static water level on the day of the pumping test was 



 
 

File : ASC-870 102r  Page 17 
Hydrogeological Study, and Servicing Options 
565 Wesley Acres Road, Bloomfield, ON              March 22, 2024 
 

 
ASC Environmental Inc. 

1305 Princess Street, 
Kingston, ON K7M 3E3 

Tel: (613) 634- 5596 

measured to be 0.59 mbgs, yielding a groundwater elevation of approximately 80.54 masl. The monitoring 
well was noted as being approximately 6.1 mbgs in depth, screened within the overburden material, and 
therefore not representative of the underlying semi-confined limestone bedrock aquifer.  

4.8 Determination of Aquifer Supply – Pumping Test Analyses 

At completion of the 24-hour pumping test, total water taking from the limestone bedrock aquifer at a rate 
of 75 lpm, approached 108,000 litres. The pumping test completed (TW1) represents approximately 101% 
of the maximum daily design requirement, without observing significant drawdown of well supply, and 
favourable recovery within 30 minutes of pump shutdown, indicating a low potential for aquifer mining. 
 
Test well pumping indicated the well reaching equilibrium conditions after approximately 60 minutes (1 
hour) of continuous pumping at a rate of 75 liters per minutes (~ 20 gallons per minute); 
 
Drawdown and recovery measurements obtained during the pumping test are presented in Appendix E. 
 
Values of transmissivity were calculated from the pumping data by the Theis method which assumes the bedrock 
aquifer is analogous to a homogeneous, confined, porous media aquifer of infinite horizontal extent1. Local 
water supply wells are predominantly located in the upper limestone bedrock formation and are likely to vary in 
drawdown due to the wells varying ability to interface with water bearing fractures.  

Recharge to the shallow unconfined limestone bedrock groundwater aquifer probably occurs with the vertical 
infiltration of water from near surface seasonal sources and precipitation. Recharge at the subject property 
would be in the form of precipitation.  Recognizing that the limestone  bedrock water bearing unit is not totally 
“confined” the Theis method sufficiently estimates aquifer parameters to assess site hydrogeological conditions.   

4.8.1  Pumping Test Analyses 

Bedrock hydrogeological values of transmissivity were calculated from the pumping data by the Jacob 
method, which assumes the heterogeneous limestone bedrock aquifer is analogous to a homogeneous, 
confined, porous media aquifer of infinite horizontal extent. Recognizing that the limestone bedrock 
water bearing unit is likely to exhibit semi-confining conditions, the Jacob method sufficiently estimates 
the aquifer parameters to assess well hydrogeological conditions.  
 
Hydraulic Conductivity (K) values calculated from the Jacob method ranged from 6.4 x 10-5 m/s to 1.9 x 
10-0 m/s and Transmissivity (T) values ranged from 4.09 x 10-4 m2/s to 1.2 x 101 m2/s.   The Theis method 
data are summarized on Table 1 in Appendix F.  The storativity (S) values shown on Table 1 in Appendix F 
were obtained from the Jacob method and ranged from 5.6 x 10-1 to 1.8 x 10-5.  Based on a typical 
storativity of 0.005 to 0.00005 for a fully confined aquifer, calculated storability values are indicative of 
the expected semi-confined condition. 
 

 
1 Applied Hydrogeology, Second Edition, Fetter C.W. 1980.  
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4.8.2  Predicted Potential Well Interference 

The Theis and Jacob solution (using test well data) was utilized to assess the effects on a “residential” well 
located r = 250 m radial distance (approximate minimum distance to subject property boundary from test 
well) from the pumping well TW1 when pumping at the expected daily design demand of Q = 106,750 
litres/day. For purposes of evaluating the water supply at the site average K, S and T (see Table 1 in 
Appendix F) were utilized and are summarized as follows: 
 

Hydraulic Conductivity (K) = 3.9 x 10-1 m/sec 
Storage Coefficient (S) = 1.6 x 10-1 
Transmissivity (T) = 2.5 x 100 m2/sec 

 
Using the Theis solution, one can estimate the drawdown at a distance “r” for a specified time period.  We 
have chosen, t = 20 years.   
  

Drawdown (s) = ୕

ସ஠୘
* W(u) 

 
Where the well function, W(u), can be estimated from known values, based on the following relationship: 

 u =  ௥
మୗ

ସ୘୲
 

 
r = distance from pumping well to neighbouring well 
 
Solving for u, after t = 20 years, and a radial distance r = 250 m (approximate minimum distance to subject 
property boundary from test well) and using the average aquifer parameters for T and S, results in a u = 
1.62 x 10-6 and a corresponding well function W(u) = 12.75.  Applying these results to the Theis solution 
as shown above, the calculation predicts that a drawdown of approximately 0.26 m would occur in the 
well of interest at a distance of 250 m, after pumping continuously for 20 years.  The Theis solution 
analyses, and input values are presented in Appendix F. 
 
The Jacob method was also utilized for comparison purposes and the data showed similar results following 
pumping for 20 years at a radial distance – r = 250 m.  The solution analyses, and input values are 
presented in Appendix F. 

4.8.3  Potential Long-Term Well Interference  

Based on the results from the drawdown curves of the 24-hour pumping test, showing drawdown of 
approximately 0.8 m during pumping; resulting available well supply drawdown remaining following 
pumping in the order of 11.5 m, and test well TW1 attaining equilibrium after approximately 60 minutes 
of pumping, demonstrates sufficient available drawdown in the test wells to support the proposed 
pumping conditions.   
 
Neighbouring observation wells showed no response during the pumping test, confirming a sustained 
yield sufficient to supply the proposed development without interference to neighbouring properties.   
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Furthermore, a favourable recovery rate was measured following the pumping test showing the 
hydrogeological ability of the supply aquifers to recover and meet the anticipated daily demand.   
 
Comparing the calculated and predicted drawdown of approximately 0.26 m at a radial distance of 250 
m, there is sufficient available drawdown in the site wells to support the proposed pumping conditions 
without creating adverse effects to neighbouring wells.  
 
Based on the calculated and predicted drawdown, existing neighbouring water supply wells accessing the 
limestone aquifer would not likely experience drawdown resulting from the proposed development, given 
the calculated assessment was for continuous pumping and clearly conservative; and the actual peak 
demand required by a neighbour accessing the same aquifer would be considerably less on a daily basis.  
 
The measured interference during pumping is an appropriate estimation of the potential influence. 
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5.0 GROUNDWATER QUALITY 

The test well was chlorinated prior to pumping. Residual chlorine was measured from the pump discharge 
during the pumping tests prior to sample collection using a Hach DR 900 Colorimeter (see Appendix F). 
Samples were collected following confirmation of chlorine residual (no longer present in groundwater).   
 
Water samples were collected from pumping test well TW1 after approximately 6 hours of pumping (in 
reference to D-5-5 criteria based on a typical 6-hour test), and in the last hour (23) near completion of the 
pumping test (in accordance with D-5-5).  This frequency was determined when developing the pumping 
test program to be reasonable for assessment of potential variations in water quality with continued long-
term use.  
 
During pumping tests, hourly field readings for conductivity, total dissolved solids, and pH.  These were 
measured from the discharge pipe using a Hanna HI 98130 Meter as a field screening quality control 
measure.   
 
Hourly field readings for turbidity were measured from the discharge pipe at the test well using a Hach 
DR 900 Colorimeter also. Field turbidity readings prior to groundwater sample collection is exercised as 
turbidity may be influenced by changes in conditions (i.e. temperature, pressure etc.) between the point 
of collection on site and sample receipt and analyses at the laboratory.  
 
Sterile sample vessels were numbered and recorded prior to sampling. Samples were collected by filling 
laboratory supplied bottles from the discharge pipe using sterile sampling practices.  Samples were recorded on 
chain of custody records, stored in a cooler with ice and transported directly to a CALA certified laboratory for 
chemical analyses with comparison to MECP Procedure D-5-5 and the Ontario Drinking Water Standards 
(ODWS). 

Following receipt of laboratory analyses results, field readings were compared to laboratory results; 
percent difference between laboratory results and field readings were generally +/- 7%. 

Results of analyses are presented in the following sections. 

5.1 On-Site Groundwater Quality 

Samples were collected following confirmation of chlorine residual no longer present in groundwater.  
Test well water samples were collected from pumping test well TW1 after approximately 6 hours of 
pumping (in reference to D-5-5 criteria based on a typical 6-hour test), and in the last hour (23) near 
completion of the pumping test (in accordance with D-5-5).   
 
Tabulated results with comparison to referenced criteria and laboratory analytical certificates are 
presented in Appendix G. 

5.1.1  Health Related Bacteriological Parameters 

Bacteriological chemical results from the test well did not detect E coli, total coliform or fecal coliform in 
the analyzed groundwater samples.  
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We recommend disinfection of test wells supplying drinking water to the development and installation of 
UV treatment (or similar) to ensure a bacteriological free water supply. Laboratory analytical certificates 
are attached in Appendix G. 

5.1.2  Health Related Chemical and Physical Parameters 

Nitrate and Nitrite concentrations were below laboratory detection in the samples from the test well.   

Sodium concentrations ranging from 6.2 mg/L to 6.4 mg/L were detected in water samples from test well 
TW1. Sodium concentrations were therefore interpreted to meet both health-related (20 mg/L) and 
aesthetic objectives (200 mg/L).  
 
Field turbidity results showed turbidity at 0 NTU at the time of collection for each sample, respectively. 
Laboratory test well turbidity results for Test Well TW1 showed a turbidity of 0.4 NTU after 6 hours, and 
1.4 NTU in the final hour of pumping.   We are of the opinion that the laboratory result may have been subject to 
precipitate in the sample water during transport or handling to/by the laboratory, and the field result is likely 
representative of well water conditions. Where persistent turbidity levels are encountered installing a pre-filter 
and ultra violet light system to the drinking water system would be effective in managing turbidity.  
 

5.1.3 Common Aesthetic, Analytical and Indicator Parameters 

The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  Sample analyses 
for TW1 identified hardness of 274 mg/L to 283 mg/L. Total Dissolved Solids (TDS) were measured at 282 
mg/L to 287 mg/L. Hardness and TDS in water usually occur when elevated concentrations of calcium, 
magnesium, and chlorides are present in water. Elevated concentrations of hardness and TDS may result 
in scale build-up and mineral deposits on hot water heaters and plumbing fixtures. Hard water can be 
readily treated through ion exchange water softening. 
 
Results of chemical analysis from the test well showed concentrations of the remaining tested parameters 
which met their respective aesthetic, analytical, or indicator parameters in groundwater samples collected 
from the test well.  
 
To ensure safe drinking water is provided to the site users, we recommend disinfection to ensure a long-term 
source of good quality groundwater for consumption purposes.  We recommend contracting a water 
quality professional to confirm treatment options.    
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6.0 GROUNDWATER UNDER DIRECT INFLUENCE OF SURFACE WATER (GUDI) 

When drinking water wells are constructed in close proximity to permanent surface water bodies (i.e. 
ponds, lakes, rivers, creeks etc.), the bedrock aquifer(s) may be vulnerable to surface water influence due 
to shallow overburden and fracturing of the bedrock providing connectivity between the surface water 
and the groundwater source.  
 
To determine whether the test well may be under direct influence from the adjacent Bloomfield Creek 
Wetlands and West Lake we reviewed the following data: 
 
1. On-site water well record 
2. The pumping test drawdown data,  
3. The water quality parameters measured in the field during pumping and;  
4. The laboratory bacteriological results.   
 
Referencing the well record, approximately 11.9 metres of overburden, including clay lenses, are present 
at the subject property which are likely capable of providing adequate protection to prevent potential 
infiltration of surface water influences to groundwater.  
 
Referencing well seating, the test well is located at approximately the highest point topographically on 
the property, and as a result radial flow is expected away from the well towards the wetlands, further 
protecting it from surface water influence.  
 
Field indicator parameters: temperature, turbidity, conductivity, and total dissolved solids, measured with 
a Hanna HI 98130 Meter, were observed to be consistent during the pumping test for test well TW1 and 
field indicator parameters generally varied less than 10% between hourly readings.    
 
E. Coli, Fecal Coliform, and TC were not detected in the groundwater samples collected from TW1. Nitrate 
and Nitrite concentrations were below the detectible limit in the groundwater samples collected from 
TW1.  
 
Drawdown data, based on an approximate well elevation of 82 masl and a static level of 7.75 metres 
below top of pipe at equilibrium, would indicate equilibrium was reached at a groundwater level of 
approximately 75 masl. Referencing the water level of West Lake (74 masl), the distance to the nearest 
surface water (200 metres depending in the direction of OW1), and the 0.5% gradient calculated in Section 
4.7; drawdown data would be consistent with radial flow from the test well towards the lake at a 0.5% 
gradient.  
 
Based on the depth of the wells, the depth of the overburden, the water quality, and results of the 
drawdown data; results of the study do not suggest potential connectivity with the down gradient 
adjacent water body.  
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7.0 SEWAGE SYSTEM ASSESSMENT 

7.1 Terrain Analyses 

Site topography can be generally described as rolling hills, with the high point of the property being at 
approximately the centroid of the property and sloping downwards 10 – 15 metres (Elevation generally 
85 to 75 masl) in all directions towards the surrounding wetlands and surface water bodies. 
 
The past land use for the subject property was considered to be vacant/agricultural, with cultivated fields 
occupying the eastern portion, a mix of cultivated fields and forests occupying the western peninsula, and 
rural recreational cabins located in the southern portion of the property along the West Lake shoreline. 
Limestone bedrock outcropping was not observed at the subject property, or within the general study 
area. Bloomfield Creek Wetlands (a provincially significant wetland area) are present northwest/west 
adjacent to the subject property, unnamed creeks and associated wetlands are present northeast/east 
adjacent to the subject property, and the southern boundary of the subject property is the shoreline of 
West Lake. West Lake feeds into Lake Ontario, located approximately 4 kilometers west/southwest of the 
subject property. In addition to these surface water features, there is a man made pond present on the 
east side of the site access drive in the northern portion of the subject property. Figure 2 shows the 
property layout.  A topographic plan is shown on Figure 5 in Appendix A. A concept drawing is shown in 
Appendix B.  
 
We understand that Groundwork Engineering is conducting a terrain and sewage assessment for the 
subject property and therefore a rigorous nitrate assessment is outside the scope of this hydrogeological 
study. 
 
Based on the results of groundwater sample analyses for nitrate and nitrite parameters we do not 
anticipate elevated concentrations at the downgradient boundary due to existing site groundwater 
quality. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The following summarizes the characterization of the hydrogeological conditions for the 
proposed development site located 565 Wesley Acres Road, Ontario: 
 

 The proposed development will include, but not be limited, to nine (9) camper residencies, a 
lodge, hospital, director’s cabin, indoor activity area, and flex area; occupying 33.6 hectares of the 
property.   
 

 The development is proposed to be serviced with private on-site well water supply (with 
supplemental storage) and two (2) large private on-site sewage works treatment systems.  Based 
on the maximum occupancy, resulting net daily water taking of approximately 106,750 L/day is 
anticipated for the proposed development. 
 

 Well water storage is anticipated to manage daily supply requirements.  
 

 Land use within 500 m of the Site consists of rural residential, commercial (short term rentals, 
campgrounds, etc.), and agricultural activity.     

 
 Existing residential, commercial and agricultural developments in this area of Prince Edward 

County currently utilize individual on-site private services. Existing services in the local area 
(minimum 500 m radius), consist of private well water supply and individual private septic 
systems. The Corporation of the County of Prince Edward is lacking municipal services and based 
on the above conditions and our evaluation of existing development in the local area, we believe 
that the proposed development is consistent with the Provincial Policy Statement and 
recommend the use of communal well water services and on-site sewage services.    

 
 Site topography can be generally described as rolling hills, with the high point of the property 

being at approximately the centroid of the property and sloping downwards 10 – 15 metres 
(Elevation generally 85 to 75 masl) in all directions towards the surrounding wetlands and surface 
water bodies. Bloomfield Creek Wetlands (a provincially significant wetland area) are present 
northwest/west adjacent to the subject property, unnamed creeks and associated wetlands are 
present northeast/east adjacent to the subject property, and the southern boundary of the 
subject property is the shoreline of West Lake. West Lake feeds into Lake Ontario, located 
approximately 4 kilometers west/southwest of the subject property. In addition to these surface 
water features, there is a man-made pond present on the east side of the site access drive in the 
northern portion of the subject property.  

 
 The on-site hydrogeological investigation was conducted to assess site groundwater supply 

conditions through a 24-hour pumping test on test well TW1. Water quantity was assessed on the 
basis of the pumping test; water quality was assessed on the basis of chemical and bacteriological 
sample collection and analyses for water  samples after approximately 6 hours of pumping and in 
the final hour of the pumping test; and potential interference was investigated through 
monitoring neighbouring and on-site wells. 
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 The pumping test for test well TW1 was conducted on February 21 and 22, 2024.  Referencing 

local weather data (Point Petre weather station), the region received approximately 14.7 mm of 
precipitation from February 1 to February 21. Based on the precipitation data, the location of the 
test well (highest point on the subject property topographically), the thickness of the overburden 
in the vicinity of the test well, and the composition of the overburden (two clay lenses), the 
pumping test was not conducted during a period of high groundwater recharge to the test well.  

 
 Reviewing the drawdown and recovery curves for the pumping test, the data indicate that TW1 

showed a maximum drawdown of approximately 0.83 m following 24 hours of pumping reaching 
equilibrium after approximately 60 minutes (1 hour) of continuous pumping at a rate of 75 liters 
per minutes (~ 20 gallons per minute); and over 11 metres (approximately 93%) of well water 
supply was available in the well following the 24-hour pumping test.  Recovery of the well to 95% 
was attained within 30 minutes (half an hour).  

 
 Results of the pumping tests confirm that the limestone bedrock aquifer is able to support a 

sustained pumping rate of 75 liters per minute. Based on the pumping test results and favourable 
recovery time following prolonged continuous pumping of 24 hours, sufficient aquifer storage and 
demonstrated yield is available to supply the well to meet the demand for the proposed 
development; without adversely impacting upon neighbouring resident water supply. 

 
 Results of interference monitoring of neighbouring wells generally did not show a positive 

response (interference drawdown) to pumping during the 24-hour pumping test. Neighbouring 
wells showed sufficient water supply storage remaining following the pumping test. 

 
The measured interference during pumping is an appropriate estimation of the anticipated 
influence for the proposed development.  

 
 Calculated long-term drawdown at 20 years of continuous pumping at 106,750 L/day shows 

approximately 0.26 m at a radial distance of 250 m from test well TW1.  Therefore, based on the 
predicted drawdown analyses, adverse impact to existing neighbouring well water supply is not 
expected.  

 
 Water quality tests did not identify bacteriological concerns in the two (2) water samples collected 

from test well TW1 (after 6 hours and in the last hour of the test). 
 
We recommend disinfection (UV treatment or similar) to ensure a bacteriological free water 
supply. 

 
 Nitrate and Nitrite concentrations were below laboratory detection in the two (2) water samples 

from test well TW1.   
 

 Field turbidity results showed turbidity at 0 NTU at the time of collection for each sample, 
respectively. Laboratory test well turbidity results for Test Well TW1 showed a turbidity of 0.4 
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NTU after 6 hours, and 1.4 NTU in the final hour of pumping.   We are of the opinion that the laboratory 
result may have been subject to precipitate in the sample water during transport or handling to/by the 
laboratory, and the field result is likely representative of well water conditions. Where persistent turbidity 
levels are encountered installing a pre-filter and ultra violet light system to the drinking water 
system would be effective in managing turbidity.  
 

 Sodium concentrations ranging from 6.2 mg/L to 6.4 mg/L were detected in water samples from 
test well TW1. Sodium concentrations were therefore interpreted to meet both health-related 
(20 mg/L) and aesthetic objectives (200 mg/L).   

 

 The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  Sample 
analyses for TW1 identified hardness of 274 mg/L to 283 mg/L. Total Dissolved Solids (TDS) were 
measured at 282 mg/L to 287 mg/L. Hardness and TDS in water usually occur when elevated 
concentrations of calcium, magnesium, and chlorides are present in water. Elevated 
concentrations of hardness and TDS may result in scale build-up and mineral deposits on hot 
water heaters and plumbing fixtures. Hard water can be readily treated through ion exchange 
water softening.  

 
To ensure safe drinking water is provided to the site users, we recommend disinfection to ensure a 
long-term source of good quality groundwater for consumption purposes.  We recommend 
contracting a water quality professional to confirm treatment options. 

 
  A pre-survey and post-pumping survey was taken from the sole neighboring participant in the 

study, Mr. Tim Bucknell at 528 Wesley Acres Road. Mr. Tim Bucknell was identified as the closest 
neighboring water user, located approximately 600 metres from the test well; and was 
monitored for due diligence purposes despite being considered of low potential for impact 
based on the distance from the test well and the properties being separated by a surface water 
body. Results of the survey indicated 528 Wesley Acres Road had an approximately 13.4 metre 
deep drilled well, presumed to be completed in limestone bedrock. Mr. Bucknell indicated he 
has never had an issue with water quantity, and the well has produced sufficient water to 
support individual domestic requirements as well as his commercial farming operations (rose 
nursery, cattle, etc.). Mr. Bucknell indicated that he regularly tests the quality of his water, and 
with the exception of the water being slightly hard, no other health or aesthetic related water 
concerns were noted. Mr. Bucknell indicated that he uses a reverse osmosis system to treat 
hardness. 

 
 Based on an evaluation of the hydrogeological investigative work, it is evident that the down 

gradient reasonable use of groundwater is primarily for individual domestic consumption; and 
sewage management is through raised or in ground private leaching bed septic systems for the 
neighbouring properties.  This is not anticipated to change based on existing local site 
development and the Township of Stone Mills Official Plan.  

The scale of the proposed development makes it more challenging to support in ground/raised 
leaching beds for conventional large private services. Based on the proposed daily loading, the 
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site will require a large treatment system designed in accordance with MECP regulations, 
guidelines and Section 53 of the Ontario Water Resources Act (OWRA).  Preliminary sewage 
treatment plans for this site are being prepared by Groundwork Engineering Inc.  We understand 
the proposed treatment systems would likely include the following: 

 
4. In ground balancing and/or pre-treatment tanks 
5. Treatment system with in ground and above ground components (extended aeration or 

membrane bio-reactor) 
6. Nutrient removal system (recirculation and chemical ad-mixture) 
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9.0 STUDY LIMITATIONS 

ASC Environmental Inc. was retained by Groundwork Engineering (herein after referred to as 
‘Groundwork’) on behalf of Campfire Circle (herein after referred to as the ‘Client’) to undertake a 
hydrogeological investigation for the development proposal located at 565 Wesley Acres Road, 
Bloomfield, Ontario. 

The findings reported in this document are based on the tasks completed by ASC Environmental Inc. under 
the mutually agreed scope of work. Professional judgment, experience with similar investigations, and 
available data collected within the scope of work form the basis for this report. ASC Environmental Inc. 
has prepared this report using information understood to be factual and correct and shall not be 
responsible for conditions arising from information or facts that were inaccurate, concealed, or not fully 
disclosed at the time of investigation.  Therefore, ASC cannot be held responsible for environmental 
conditions at the Property that were not apparent from the available information. No investigation 
method can completely eliminate the possibility of obtaining partially imprecise or incomplete 
information; it can only reduce the possibility to an acceptable level. 

ASC Environmental Inc. makes no other representations whatsoever, including those concerning the legal 
significance of its findings, or as to other legal matters touched on in this report, including, but not limited 
to, ownership of any property, or the application of any law to the facts set forth herein. With respect to 
regulatory compliance issues, regulatory statutes are subject to interpretation and these interpretations 
may change over time.  

ASC Environmental Inc. is not able to represent that the site or adjoining lands contain no hazardous 
waste, oil, or other latent condition beyond that detected or observed. The possibility exists for hazardous 
substances to migrate through surface water, air, soil, or groundwater. The ability to accurately address 
the environmental risk associated with these media is beyond the scope of this assessment.  

This document has been prepared by ASC Environmental Inc. for the sole use of Groundwork Engineering 
and assignees to assess hydrogeological site conditions at the time of the study related to the subject site. 
Unauthorized reuse of this document for other purposes, or by any other party, or any reliance on or 
decisions to be made based on it, are the responsibility of the third parties. If additional parties require 
reliance on this report, written authorization from ASC Environmental Inc. will be required. Such reliance 
will only be provided by ASC Environmental Inc. following written authorization from the Client. ASC 
Environmental Inc. disclaims responsibility of consequential financial effects on transactions or property 
values, or requirements for follow-up actions and costs. No other warranties are implied or expressed.  

ASC Environmental Inc. will not be responsible for any consequential or indirect damages. ASC 
Environmental Inc. will only be liable for damages resulting from negligence of ASC Environmental Inc. ASC 
Environmental Inc. will not be liable for any losses or damage if the Client has failed, within a period of 
two years following the date upon which the claim is discovered (Claim Period), to commence legal 
proceedings against ASC Environmental Inc. to recover such losses or damage unless the laws of the 
jurisdiction which govern the Claim Period which is applicable to such claim provides that the application 
Claim Period is greater than two years and cannot be abridged by the contract between the Client and 
ASC Environmental Inc., in which case the Claim Period shall be deemed to be extended by the shortest 
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additional period which results in this provision being legally enforceable.  

We thank you for the opportunity to work with you on this project, and trust that this report meets your 
satisfaction.  
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Table E1. Water Quality Field Measurements.

Test Well:
Project No.: Date:
Client:
Location:

Pumping Test 
Elapsed Time 

Odour Temperature pH Conductivity
Total 

Dissolved 
Solids

Turbidity Chlorine (Total)

(min) (°C) (µS) (ppm) NTU (mg/L)
1 Chlorine Odour - - - - - 750
3 Chlorine Odour - - - - - -
5 Chlorine Odour 9.60 8.64 534 266 0 <25

10 Chlorine Odour - - - - - -
20 Chlorine Odour - - - - - -
30 No Odour 9.70 8.56 532 266 0 >2.2
60 No Odour 9.40 8.49 525 261 0 1.0
90 No Odour 9.40 8.55 53 265 0 1.5

120 No Odour 9.40 8.53 519 256 0 0.2
150 No Odour 9.40 8.51 505 252 0 0.2
180 No Odour 9.60 8.50 516 256 0 0.3
210 No Odour 9.50 8.45 509 254 0 0.1
240 No Odour 9.60 8.47 507 253 0 0.0
270 No Odour 9.60 8.47 510 254 0 0.0
300 No Odour 9.50 8.46 504 252 0 0.0

330 No Odour 9.70 8.47 510 253 0 -

340 No Odour - - - - - 0.0

360 No Odour 9.40 8.43 510 254 0 -

390 No Odour 9.50 8.44 506 253 0 -
Notes

Recorded  By: T.C / T.A / J.B / J.K
565 Wesley Acres Road, Bloomfield, ON

Started pumping  75 L/min at 9:00

Campfire Circle

Hanna HI 98130 Meter

Turbidity : Hach DR 900 Colorimeter

Field Analysis Equipment 

Chlorine : Hach DR 900 Colorimeter

Temp./pH/Cond./TDS :

Pump intake set at 14.02 metres below top of pipe.

ASC-870 21-Feb-24
Field Water Quality Analysis TW1



Table E1. Water Quality Field Measurements. (continued)

Test Well:

Project No.: Date:

Client:

Location:

Pumping Test Odour Temperature pH Conductivity Total Turbidity Chlorine (Total)
(min) (°C) (µS) (ppm) NTU (mg/L)
420 No Odour 9.70 8.49 503.00 252.00 0 -
450 No Odour 9.70 8.40 508.00 254.00 0 -
480 No Odour 9.70 8.42 506 253 0 -
510 No Odour 9.40 8.57 497 249 0 -
540 No Odour 9.50 8.50 505 252 0 -
570 No Odour 9.40 8.49 504 253 0 -
600 No Odour - - - - - -
630 No Odour 9.30 8.45 511 255 0 -
660 No Odour - - - - - -
690 No Odour 9.50 8.38 518 258 0 -
720 No Odour - - - - - -
750 No Odour 9.40 8.44 512 257 0 -
780 No Odour - - - - - -
810 No Odour 9.40 8.40 512 257 0 -
840 No Odour - - - - - -
870 No Odour 9.40 8.39 509 255 0 -
900 No Odour - - - - - -
930 No Odour 9.40 8.35 514 257 0 -
960 No Odour - - - - - -

Notes

Field Water Quality Analysis TW1
ASC-870 21-Feb-24 & 22-Feb-24

Groundwork Engineering Recorded  By: T.C / T.A / J.B / J.K

565 Wesley Acres Road, Bloomfield, ON

Started pumping  75 L/min at 9:00

Pump intake set at 14.02 metres below top of pipe.
Field Analysis Equipment 
Chlorine : Hach DR 900 Colorimeter
Temp./pH/Cond./TDS : Hanna HI 98130 Meter
Turbidity : Hach DR 900 Colorimeter



Table E1. Water Quality Field Measurements. (continued)

Test Well:
Project No.: Date:
Client:
Location:

Pumping Test 
Elapsed Time 

Odour Temperature pH Conductivity
Total 

Dissolved 
Solids

Turbidity Chlorine (Total)

(min) (°C) (µS) (ppm) NTU (mg/L)
990 No Odour 9.30 8.34 514.00 257.00 0 -

1020 No Odour - - - - - -
1050 No Odour 9.30 8.34 515 258 0 -
1080 No Odour - - - - - -
1110 No Odour 9.40 8.33 515 258 0 -
1140 No Odour - - - - - -
1170 No Odour 9.40 8.33 516 257 0 -
1200 No Odour - - - - - -
1230 No Odour 9.40 8.36 518 259 0 -
1260 No Odour - - - - - -
1290 No Odour 9.40 8.41 513 257 0 -
1320 No Odour - - - - - -
1350 No Odour 9.50 8.34 518 259 0 -
1380 No Odour - - - - - -
1410 No Odour 9.70 8.30 518 259 0 -
1420 - - - - - - -
1440 - - - - - - -

Notes

Field Water Quality Analysis TW1
ASC-870 22-Feb-24
Groundwork Engineering Recorded  By: T.C / T.A / J.B / J.K
565 Wesley Acres Road, Bloomfield, ON

Started pumping  75 L/min at 9:00

Pump intake set at 14.02 metres below top of pipe.
Field Analysis Equipment 
Chlorine : Hach DR 900 Colorimeter
Temp./pH/Cond./TDS : Hanna HI 98130 Meter
Turbidity : Hach DR 900 Colorimeter



Table E2. Test Well drawdown during pumping test.

Test Well: TW1
Project No.: Date: 2024-02-21 to 2024-02-22

Client:

Location:
Pumping Rate (Q) Elapsed Time (ET) Well Level (WL) Drawdown (DD)

 (L/min) (min)  (m) (m)
75 0 6.92 0.00
75 1 7.48 0.56
75 3 7.56 0.64
75 5 7.60 0.68
75 10 7.65 0.73
75 20 7.69 0.77
75 30 7.70 0.78
75 60 7.72 0.80
75 90 7.75 0.83
75 120 7.74 0.82
75 240 7.75 0.83
75 480 7.73 0.81
75 720 7.76 0.84
75 840 7.77 0.85
75 1020 7.74 0.82
75 1140 7.75 0.83
75 1260 7.75 0.83
75 1380 7.75 0.83
75 1410 7.75 0.83
75 1440 7.75 0.83

TW1 (m) m3/day
∆s0-1min 0.56 Q0-1min 75.00 108.0

∆s1-10min 0.17 Q1-10min 75.00 108.0

∆s10-100min 0.09 Q10-100min 75.00 108.0

∆s100-1000min 0.003 Q100-1000min 75.00 108.0

∆s1000-10000min 0.00002 Q1000-10000min 75.00 108.0

m2/day m2/s
T0-1min 35.36 4.09E-04

T1-10min 115.99 1.34E-03

T10-100min 228.89 2.65E-03

T100-1000min 7152.83 8.28E-02

T1000-10000min 1072924.52 1.24E+01

Notes

1    

Q Volumetric Flow Rate Litres per Minute
T Gallon per MinuteCoefficient of Transmissivity 

Drawdown over one Log Cycle based on 
Trend Line 

565 Wesley Acres Road, Bloomfield, ON

Recorded  By: T.C / T.A / J.B / J.K

Pumping Test - Drawdown

ASC-870

Campfire Circle
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ASC Environmental Inc.
ASC-870, Campfire Circle, 565 Wesley Acres Road, Bloomfield, ON

Figure E1. TW1 Pumping Test Drawdown

Bottom of Well

Initial Static Reading

Top of Casing



Table E3. Observation well drawdown during pumping test.

TW1

2024-02-21 to 
2024-02-22

9 0 AM

WL WL DD ET WL WL DD ET
(ft) (m) (m) (min) (ft) (m) (m) (min)

7.382 2.250 0.000 8 30 0 6.234 1.900 0.000 8 57 0
7.349 2.240 -0.010 10 8 68 6.267 1.910 0.010 10 18 78
7.317 2.230 -0.020 11 8 128 6.267 1.910 0.010 11 16 136
7.317 2.230 -0.020 12 16 196 6.234 1.900 0.000 12 24 204
7.284 2.220 -0.030 13 7 247 6.234 1.900 0.000 13 16 256
7.284 2.220 -0.030 14 7 307 6.234 1.900 0.000 14 16 316
7.251 2.210 -0.040 15 5 365 6.201 1.890 -0.010 15 15 375

7.2182 2.2 -0.05 16 5 425 6.20109 1.89 -0.01 16 15 435

7.18539 2.19 -0.06 17 4 484 6.16828 1.88 -0.02 17 6 486
7.185 2.190 -0.060 20 12 672 6.201 1.890 -0.010 20 15 675
7.185 2.190 -0.060 22 42 822 6.267 1.910 0.010 22 45 825
7.153 2.180 -0.070 2 4 1024 6.168 1.880 -0.020 2 7 1027
7.087 2.160 -0.090 4 6 1146 6.135 1.870 -0.030 4 4 1144
7.087 2.160 -0.090 6 6 1266 6.135 1.870 -0.030 6 4 1264
7.054 2.150 -0.100 8 10 1390 6.135 1.870 -0.030 8 3 1383
7.054 2.150 -0.100 9 38 1478 6.103 1.860 -0.040 9 43 1483

WL WL DD ET
(ft) (m) (m) (min) Distance (m)

5.381 1.640 0.000 8 50 0 200
5.414 1.650 0.010 10 14 74 600
5.414 1.650 0.010 11 13 133 95
5.414 1.650 0.010 12 21 201
5.414 1.650 0.010 13 13 253
5.414 1.650 0.010 14 13 313
5.381 1.640 0.000 15 12 372
5.381 1.640 0.000 16 12 432
5.381 1.640 0.000 17 10 490
5.315 1.620 -0.020 9 51 1491

Test Well:

Time

Pumping Test - Drawdown

565 Wesley Acres Road (OW1)
Time

Date:
Project No.:

ASC-870

Campfire Circle
Location: 565 Wesley Acres Road, Bloomfield, ON

528 Wesley Acres Road (OW2)

Observation Well

528 Wesley Acres Road (OW2)
565 Wesley Acres Road (MW)

Client: Pumping start time

H:Min

565 Wesley Acres Road (MW)
Time
H:Min

H:Min
565 Wesley Acres Road (OW1)
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Figure E2. Pumping Test Influence on Neighbouring Wells
TW1 Pumping Test Zone of Influence 

565 Wesley Acres Road
(OW1)

528 Wesley Acres Road
(OW2)

565 Wesley Acres Road
(MW)



Table E4. Test well recovery after pumping test.

Pumping Test - Recovery Test Well:
Project No.: Date:
Client:

Location:

Elapsed 
Time 

Well Level (WL) Drawdown

(min)  (m) (m)

0 0 7.75 0.83
0 1 7.23 0.31
0 2 7.13 0.21
0 3 7.09 0.17
0 4 7.07 0.15
0 5 7.05 0.13
0 15 6.98 0.06
0 30 6.94 0.02

Campfire Circle

WL at 95% Recovery =

Pumping

565 Wesley Acres Road, Bloomfield, ON

ASC-870

Test Well

TW1
22-Feb-24

Recorded  By: T.C / T.A / J.B / J.K

6.96 m
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Figure E3. TW1 Recovery

Bottom of Well

Top of Casing

Initial Static Reading
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Appendix F - Table 1 - Theis Method Drawdown Assessment - t = 20 years pumping

Pumping Test 
Interval 

Transmissivity 
(T) m2/sec

Storage 
Coefficient (S)

Q1 -Theis 
Drawdowns 

(m)
Q1 - Jacob 

Drawdowns (m) Pumped well

 Screen 
length b 
(m)

Hydraulic 
Conductivity - K 
(m/sec)

s= Q*W(u)/4πT
s= ((2.3Q/4πT)* 

Log10(2.25Tt/Sr2))

0 - 1 min 0.000409213 0.559 0.682944175 0.674564426 TW1 6.4 6.39395E-05
1 - 10 min 0.001342498 0.170391 0.379962488 0.379440372 TW1 6.4 0.000209765
10 - 100 min 0.002649196 0.086346941 0.242915595 0.242681007 TW1 6.4 0.000413937
100 - 1000 min 0.082787386 0.002763102 0.015948012 0.015932285 TW1 6.4 0.012935529
1000 - 10000 min 12.41810784 1.84207E-05 0.000185664 0.00018547 TW1 6.4 1.94032935 Time conversions
Average 2.501059227 0.163703952 0.264391187 0.262560712 0.390790504 enter time here -> years 20

days seconds 1728000

Theis Time Daily Flow
r (m) t (sec) u W(u) Q1 (m3/sec) months to seconds 51840000

250 630720000 0.033841214 2.842432912 0.001235532 years to seconds 630720000
0.00314425 5.188121515

0.000807451 6.545235343 Flow rate conversion Q1
8.2683E-07 13.42846763 enter flow (Q) rate here in L/day -> 106,750
3.6748E-11 23.4497374 L/day to m^3/s 0.00123553

1.62151E-06 12.75495671



ASC Environmental Inc. 
1305 Princess Street, 

Kingston, ON K7M 3E3 
Tel: (613) 634- 5596 

APPENDIX G 
Groundwater Quality Results  



File: ASC-870
Campfire Circle
Hydrogeological Study
565 Wesley Acres Road, Bloomfield, Ontario

Project: ASC-870
Client: Campfire Circle
Location: 565 Wesley Acres Road, Bloomfield, ON

TW1-1 TW1-4
21-Feb-24 22-Feb-24

Total Coliform cfu/100mL 1 MOE E3407 0 0 0
E coli cfu/100mL 1 MOE E3407 0 0 0

Fecal Coliforms cfu/100mL 1 SM9222D 0 0 0
Background cfu/100mL 1 SM9222B <10 10

Heterotrophic Plate Count cfu/mL 10 SM9215D - -
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B 205 218

pH @25°C pH Units SM 4500H 6.5-8.5 8.09 8.03
Conductivity @25°C µmho/cm 1 SM 2510B 545 554

TDS (Calc. from Cond.) mg/L Calc. 500 282 287
Colour TCU 2 SM2120C 5 <2 <2

Turbidity NTU 0.1 SM2130B 5 (1) 0.4 1.6
Fluoride mg/L 0.1 SM4110C 1.5 <0.1 <0.1
Chloride mg/L 0.5 SM4110C 250 18.5 15.3

Nitrite (N) mg/L 0.1 SM4110C 1 <0.05 <0.05
Nitrate (N) mg/L 0.1 SM4110C 10 <0.05 <0.05
Sulphate mg/L 1 SM4110C 500 61 58

Dissolved Organic Carbon mg/L 0.2 EPA 415.1 5 1.7 2.4
Total Organic Carbon mg/L 0.2 EPA 415.1 - -

Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 0.3 0.1
Ammonia (N)-Total mg/L 0.01 SM4500-NH3-H 0.06 0.05

Ammonia (N)-unionized mg/L 0.01 CALC - -
Phophorus (Total) mg/L 0.01 PE4500-S 0.02 0.01

Sulphide mg/L 0.01 SM4500-S2 <0.01 0.03
Phenolics mg/L 0.001 MOEE 3179 <0.001 <0.001

Tannins and Lignins mg/L 0.5 SM5500B <0.5 <0.5
Hardness (as CaCO3) mg/L 1 SM 3120 500 274 283

Calcium mg/L 0.02 SM 3120 See hardness 54.0 56.8
Iron mg/L 0.005 SM 3120 0.3 0.119 0.135

Magnesium mg/L 0.02 SM 3120 see hardness 33.7 34.3
Manganese mg/L 0.001 SM 3120 0.5 0.005 0.005
Potassium mg/L 0.1 SM 3120 1.6 1.6

Sodium mg/L 0.2 SM 3120 200 (20) 6.4 6.2
1
2 -

Notes
Indicates Ontario Drinking Water Quality Standard Exceedance (Health Related)
Not analyzed

Parameter Units M.D.L. Reference Method

Test Well Water Chemistry

Ontario Drinking Water 
Quality Standards

ASC Environmental



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G106891 REPORT No: 24-005015 - Rev. 0

Attention: Tanner Cook

Report To:

ASC Environmental

1305 Princess St.

Kingston, ON    K7M 3E3 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: ASC-870

Ground Water

2024-Feb-28

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Feb-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 2 2024-Feb-24Anions (Liquid) OTTAWA

AWILSON A-COL-01 SM 2120C 2 2024-Feb-23Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 2 2024-Feb-23Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 2 2024-Feb-22Coliforms - DC Media (Liquid) KINGSTON

VKASYAN C-OC-01 EPA 415.2 2 2024-Feb-26DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 2 2024-Feb-22Fecal Coliforms (Liquid) KINGSTON

BBURTCH HPC-001 SM 9215D 2 2024-Feb-22HPC MF (Liquid) KINGSTON

NHOGAN D-ICP-01 SM 3120B 2 2024-Feb-27ICP/OES (Liquid) OTTAWA

JYEARWOOD NH3-001 SM 4500NH3 2 2024-Feb-28Ammonia & o-Phosphate (Liquid) KINGSTON

JMACINNES PHEN-01 MECP E3179 2 2024-Feb-23Phenols (Liquid) KINGSTON

EHINCH H2S-001 SM 4500-S2 2 2024-Feb-23Sulphide (Liquid) KINGSTON

EHINCH TAN-001 SM 5550 2 2024-Feb-23Tannins (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 2 2024-Feb-27TP & TKN (Liquid) KINGSTON

AWILSON A-TURB-01 SM 2130B 2 2024-Feb-23Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

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

Page 1 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-005015 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  TW1-1 TW1-4

24-005015-1 24-005015-2

2024-02-21 2024-02-22

- -

 Total Coliform (DC Media) CFU/100mL 1 0 0

 E coli (DC Media) CFU/100mL 1 0 0

 Heterotrophic Plate Count CFU/1mL 10 <10 10

 Fecal Coliform CFU/100mL 1 0 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 205 218

 TDS (Calc. from Cond.) mg/L 3 282 287

 Conductivity @25°C uS/cm 1 545 554

 pH @25°C pH units - 8.09 8.03

 Colour TCU 2 <2 <2

 Turbidity NTU 0.1 0.4 1.6

 Fluoride mg/L 0.1 <0.1 <0.1

 Chloride mg/L 0.5 18.5 15.3

 Nitrate (N) mg/L 0.05 <0.05 <0.05

 Nitrite (N) mg/L 0.05 <0.05 <0.05

 Sulphate mg/L 1 61 58

 Phosphorus (Total) mg/L 0.01 0.02 0.01

 Total Kjeldahl Nitrogen mg/L 0.1 0.3 0.1

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.06 0.05

 Dissolved Organic Carbon mg/L 0.2 1.7 2.4

 Tannin & Lignin mg/L 0.5 <0.5 <0.5

 Sulphide mg/L 0.01 <0.01 0.03

Page 2 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-005015 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  TW1-1 TW1-4

24-005015-1 24-005015-2

2024-02-21 2024-02-22

- -

 Phenolics mg/L 0.001 <0.001 <0.001

 Hardness (as CaCO3)
mg/L as 

CaCO3
0.02 274 283

 Calcium mg/L 0.02 54.0 56.8

 Iron mg/L 0.005 0.119 0.135

 Magnesium mg/L 0.02 33.7 34.3

 Manganese mg/L 0.001 0.005 0.005

 Potassium mg/L 0.1 1.6 1.6

 Sodium mg/L 0.2 6.4 6.2

Page 3 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.




