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November 7, 2023 
 
Township of Drummond/ North Elmsley 
310 Port Elmsley Road 
Perth, ON K7H 3C7 
 
County of Lanark 
99 Christie Lake Road 
Perth, ON K7H 3C6 
 
 
RE:  Plan of Subdivision Application - Burns Farm 
 Part of Lot 7, Concession 1, Geographic Drummond 
 Township of Drummond/ North Elmsley  
 Owner: 1394706 Ontario Inc (Crains’ Construction)  
 
ZanderPlan has been retained by the property owner to provide planning support for a 

subdivision application for the property known as Burns Farm, located at Part of Lot 7, Concession 

1, Geographic Drummond, in the Township of Drummond/ North Elmsley. The owner is seeking 

to create a Plan of Subdivision which will result in the creation of 42 residential lots along with a 

new street that will connect from Drummond Concession 1 to County Road 10.  The subject 

property is currently zoned Rural (RU) as per the Zoning By-Law for the Township of Drummond/ 

North Elmsley. Plans of Subdivision are permitted within the Rural zone by the Township of 

Drummond North Elmsley Official Plan and Zoning By-Law. However, it is assumed that the lots 

will need to be rezoned to the Residential zone in the future as a condition of Draft Plan Approval.  

 

SITE DESCRIPTION 

The subject property, shown in Figure 1, is a 39.3 hectare property located between Drummond 

Concession 2/County Road 10 to the north and Drummond Concession 1 to the south. The 

property is currently zoned Rural (RU). The surrounding land uses are primarily zoned Rural and 

are used for agricultural and residential purposes. A similar residential subdivision exists 

approximately 2.4 kilometres to the east of the subject property, in an area characterized by 

single detached residential dwellings. The subject property is located approximately 1.5 

kilometres east of the limits of the Town of Perth. The Drummond-Elmsley Municipal Drain is 

present across the subject property. Provincially significant wetlands are present approximately 

700m to the west of the property.  
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Figure 1. Site location  

The property is currently vacant and undeveloped, with the exception of a roughed in road, with 

former agricultural uses. The applicant proposes to develop a 42 residential lot subdivision over 

two phases, with Phase 1 including the 21 southernmost proposed lots and Phase 2 including the 

remaining lots. The proposed subdivision will involve the development of 42 single detached 

dwellings with private wells and septic systems. A new road connecting Drummond Concession 

1 and Drummond Concession 2/County Road 10, with an east-west jog in the middle to slow 

traffic, is also proposed within the subdivision area; the subdivision plan also includes blocks to 

allow for future road access to the lands on the east and west side of the land holding. All of the 

lots in the subdivision have a minimum frontage of 45 metres and a minimum area of 2 acres.  It 

Is understood that future rezoning of the lots to the Residential zone will be required as a 

condition of draft plan approval. 

 

PROVINCIAL POLICY STATEMENT, 2020 

 

The Provincial Policy Statement (PPS, 2020), created under the authority of Section 3 of the 

Planning Act, identifies matters of Provincial interest which must be considered when planning 

applications are filed in Ontario. Approval authorities are required to ensure that decisions on 

planning matters are consistent with these policies. 

 

Section 1.0 of the PPS speaks to Building Strong Healthy Communities with policies for Managing 

and Directing Land Use to Achieve Efficient and Resilient Development and Land Use Patterns 
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found under Section 1.1. The proposed development will contribute to the financial well-being 

of the Municipality by providing new property tax income (Sec. 1.1.1a). Introducing 42 single 

detached residential lots on the site will help accommodate future residential development to 

help meet the long -term needs of the Municipality (Sec. 1.1.1b). The proposed development will 

not pose any environmental or public health or safety concerns or prevent the efficient expansion 

of settlement areas (Sec. 1.1.1.c; Sec. 1.1.1d). Ultimately the proposed subdivision will help build 

a healthy, liveable and safe community. 

 

Section 1.1.4 speaks to Rural Areas in Municipalities. The proposed development will build upon 

the rural character of the area by providing single-detached dwellings, similar to those on 

surrounding properties (Sec. 1.1.4.1a). Rural infrastructure will be utilized effectively through the 

denser form of residential development (Sec. 1.1.4.1e).   

 

Section 1.1.5 speaks to Rural Lands in Municipalities. Residential development, including lot 

creation, is a permitted use of rural lands under Section 1.1.5.2c. The proposed subdivision will 

create lots which are locally appropriate, compatible with the rural landscape, and which can be 

sustained with rural service levels (Sec. 1.1.5.4).   

 
Section 1.2.6 speaks to Land Use Compatibility, noting that “Major facilities and sensitive land 

uses shall be planned and developed to avoid, or if avoidance is not possible, minimize and 

mitigate any potential adverse effects”. The proposed development does not meet the definition 

of a major facility as defined by the Provincial Policy Statement as there are no adverse effects 

expected from contaminant discharges, noise, odour, or other public health risks from the 

proposed use of the existing lot and building (Sec. 1.2.6). Further, the subject property is not 

located in proximity to any major facilities that would result in a conflict with the proposed use. 

 

Section 1.4 speaks to Housing and providing an appropriate range and mix of housing options 

and densities.  The proposed subdivision will provide 42 single-detached dwellings to meet the 

social, health, economic and well-being requirements of future residents (Sec. 1.4.3b).   

 

Section 1.6 speaks to Infrastructure and Public Service Facilities.  Section 1.6.6 of the PPS speaks 

to sewage, water and stormwater. Municipal services are not available on the subject property, 

nor is it feasible to extend such services to the subject property. The proposed development will 

therefore be serviced with individual wells and septic systems. These services are allowed under 

Section 1.6.6.4 where site conditions are suitable for the long-term provision of such services 

with no negative impacts. A Stormwater Management report was completed by Stantec in 

October 2023, which indicated stormwater on the subject property could be adequately 

managed, and a Hydrogeological Investigation was completed by GEMTEC in October 2023, 
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which indicates private services can be developed on the subject property without negative 

impacts.  

 

Section 1.6.7 of the PPS speaks to Transportation Systems, noting connectivity among 

transportation systems should be maintained.  The development already fronts onto existing 

roads (Drummond Concession 1 and Drummond Concession 2/County Road 10) which connect 

to Perth to the west. A future street, onto which the lots will front, is proposed as part of the 

subdivision. The area shall continue to facilitate the movement of people and goods in a safe and 

energy efficient manner.   Blocks have been included in the subdivision design to allow for future 

street connections to the lands located on the east and west sides of the subdivision.   

 

Section 1.7 of the PPS speaks to Long-Term Economic Prosperity. The proposed subdivision will 

provide necessary housing supply and a range of housing options for a diverse workforce, which 

will support economic prosperity (Sec.1.7.1b). The proposed development will contribute to the 

housing supply locally, support housing needs in the nearby urban centres, and respond to the 

current market demand for single family homes in the Township. 

 

Section 2.0 of the PPS speaks to the Wise Use and Management of Resources. Section 2.1 of the 

PPS speaks to Natural Heritage, requiring natural features and areas to be protected for the long 

term (Sec. 2.1.1) and the diversity and connectivity of natural features shall be maintained, 

restored, or where possible improved (Sec. 2.1.2). An Environmental Impact Statement was 

completed by GEMTEC in October 2023 which did not identify any negative impacts on natural 

features or their ecological functions; this report is described in greater detail below.  

 

Section 2.2 of the PPS speaks to water. No significant waterbodies are present in close proximity 

to the subject property, hence no water system impacts are anticipated. A Hydrogeological 

Investigation was completed by GEMTEC in October 2023 which identified no adverse impacts 

from the use of groundwater to provide private services or the proposed development. A 

Stormwater Management Report was completed by Stantec in October 2023 which concluded 

that stormwater for the proposed development could be adequately managed to prevent any 

adverse impacts. 

 

Section 2.3 speaks to Agriculture. The subject property is not designated for agricultural use. The 

property is in proximity to an urban area and is not in close proximity to any prime agricultural 

lands.  The required Minimum Distance Separation (MDS) calculations have been completed to 

address nearby livestock operations; the MDS report is included in this submission.   

 

Section 2.4 of the PPS speaks to Minerals and Petroleum. The subject property does not contain 

any known significant minerals and petroleum resources that need to be preserved. 
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Section 2.5 speaks to Mineral Aggregate Resources; there are no known mineral aggregate 

resources on or within close proximity to the subject property. 

 

Section 2.6 of the PPS speaks to Cultural Heritage and Archaeology; there are no known cultural 

heritage or archaeological resources on or within close proximity to the subject property. A Stage 

1 and 2 Archaeological Assessment was completed by Past Recovery Archaeological Services in 

November 2013 which identified no evidence of archaeological interest on the subject property. 

 

Section 3 of the PPS speaks to protecting public health and safety. The subject site does not 

contain any known Natural Hazards per section 3.1, nor any known Human-Made Hazards per 

section 3.2, allowing for development to occur on the site. 

 

Overall, the proposed subdivision is consistent with the policies in the 2020 Provincial Policy 

Statement. 

 

LANARK COUNTY OFFICIAL PLAN, 2012 

The Lanark County Official Plan provides planning goals, objectives, and policies for development 

within the County. The subject property is designated as a Rural Area in Schedule A of the Official 

Plan, hence policies advising this land use designation must be consulted, in addition to the 

general policies within the Official Plan that apply to all areas of the County. 

Section 1.2 speaks to objectives the County is seeking to achieve through the Official Plan. 

Objective 3 speaks to broadening the range of housing types permitted to meet the requirements 

of a growing population. The proposed subdivision supports this objective as it will provide 42 

additional dwellings within the County to support the growing population. 

Section 2.0 speaks to Settlement Policies within the County. This Section is intended to ensure 

local Councils have ability and authority to shape their communities in accordance with local 

needs and local characteristics. The proposed development fits local needs by providing 42 

additional dwellings in the area. The section notes that the historical pattern of settlement in 

Lanark County includes rural subdivisions dispersed thought the rural area, hence the proposed 

subdivision is consistent with historic development in the County.  

Section 3.0 speaks to Rural Area Policies. This Section provides policies intended to support the 

long-term orderly development of the rural area in a manner which is consistent with ensuring 

the protection of natural and environmental resources and which will respect the objective of 

protecting the character of our rural and urban area. The development proposal is consistent 

with the general intent of this section as it is located on a lot without significant natural features 

and fits in with the character of the rural area.  
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Section 3.3 speaks to Land Use Policies in Rural Areas. The proposed development will create 42 

new lots on private servicing, therefore remaining consistent with rural service levels (Sec. 

3.3.1.1). The proposed residential development will be single-detached dwellings on large lots, 

which is consistent with the housing on surrounding properties and will thus maintain the 

character of the area (Sec. 3.3.1.2). The proposed development is compatible with natural 

heritage features and natural resource uses (Sec. 3.3.1.3). The development will proceed on the 

basis of private water and waste water systems (Sec. 3.3.4.2). The lots meet the minimum 

required lot frontage and depth for the in the Rural Zone under the Township of Drummond/ 

North Elmsley Zoning By-law requirements (Sec. 3.3.4.6). 

Section 4.0 of the Plan speaks to Infrastructure Policies.  Section 4.3 speaks to Transportation. 

The proposal will see the addition of a new road to the local road system through a Plan of 

Subdivision, connecting Drummond Concession 1 to County Road 10/Drummond Concession 2. 

Under Section 4.3.6, no amendment to this Plan or local Official Plans are required for new roads 

added as a result of the approval of a Plan of Subdivision.  

Section 4.4 policies speak to Water, Wastewater and Stormwater Services. The site will be 

serviced with individual wells and septic systems, with stormwater to be connected to the local 

networks. A Stormwater Management Plan was completed by Stantec in October 2023, which 

meets the requirements identified under Section 4.4.3. 

Section 4.4.4 speaks to Municipal Drains. The Drummond-Elmsley Municipal Drain runs through 

the subject property. The potential impacts on the municipal drainage system from the proposed 

subdivision are discussed in the Stormwater Management Report completed by Stantec. No 

significant impacts to the municipal drainage system from the proposed development are 

identified in the report. 

Section 5.0 speaks to Natural Heritage. An Environmental Impact Statement was completed by 

GEMTEC in October 2023 which determined the proposed project will not negatively impact any 

natural features present on the subject property. No areas of natural and scientific interest, 

significant woodlands, significant valleylands, significant wetlands, or fish habitat was identified 

on the subject property. Specialized wildlife habitat and species at risk habitat was identified on 

the subject property, however no negative impact to the natural heritage features or their 

ecological functions were identified, provided mitigation measures are followed; habitat 

compensation or monetary compensation will be required to address the species at risk impacts 

(Sec. 5.5.2; Sec. 5.5.5). 

Section 6.0 speaks to Resources. No significant natural resources were identified on the subject 

property. 

Section 7.0 speaks to Public Health and Safety. The proposed development will not pose any 

hazard to people. As identified in the Stormwater Management Report completed by Stantec, an 
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erosion and sediment control plan will be necessary during construction to prevent erosion and 

the associated risks (Sec.7.3) 

Section 8.2.1 speaks to Plans of Subdivision and outlines a summary list of types of studies 

commonly required for plans of subdivision in Lanark County. It is recognized that the list is not 

exhaustive and other studies may be required in certain situations; a pre-consultation checklist 

was completed with the County on February 10, 2021 to identify the required studies for the Plan 

of Subdivision. The development is consistent with the list set out in Section 8.2.1. 

 

Overall, the proposed subdivision aligns with the policies and objectives in the Lanark County 

Official Plan. 

 

TOWNSHIP OF DRUMMOND/ NORTH ELMSLEY OFFICIAL PLAN, 2012 

The Township of Drummond/ North Elmsley Official Plan provides planning goals, objectives, and 

policies for development within the Township. The subject property is designated for Rural land 

use in Schedule A of the Official Plan, hence policies advising this land use designation must be 

consulted, in addition to the general policies within the Official Plan that apply to all areas of the 

Township. 

Section 2.2 speaks to the basis and objectives of the Official Plan, outlining the history of 

development and economic activity in the area. The proposed subdivision aligns with the 

objectives identified under this Section. The proposed development is not located in an area 

characterized by natural features or any land uses that may be incompatible with the proposed 

residential dwellings (Sec.2.3.2; Sec.2.3.3). The proposed development contributes 42 additional 

dwellings to the supply of housing options (Sec.2.3.8). The proposal is not in an area of Prime 

Agriculture and is strategically located close to Highway 43 and the Town of Perth (Sec.2.3.10).  

Section 3.16 speaks to Rural Character. This Section notes that the Official Plan recognizes the 

traditional uses of the Rural Lands as an integral part of the rural character of the Township. The 

proposed development will not interfere with surrounding rural land uses, which include 

primarily other residential lots and agricultural uses.   The subdivision will introduce a new street 

that will connect to the existing street network.  The required separation to nearby livestock 

facilities has been considered.  There are no conflict with surrounding land uses.  

Section 3.18 speaks to Water and Wastewater Services. The proposed lots will be serviced by 

private well and sewage systems, as has historically been done for development within the 

Township (Sec.3.18.1). A Hydrogeological Investigation was completed by GEMTEC in October 

2023 to ensure the proposed lots can provide adequate and safe water supply and wastewater 

management without adverse human or environmental impact (Sec.3.18.5; Sec.3.18.6). A 
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Stormwater Management Plan was completed by Stantec in October 2023 which concluded 

stormwater can be adequately managed on the subject property (Sec.3.18.8) 

Section 4.3 speaks to land use policies within the Rural land designation. The Rural designation 

is placed on all areas of the Township which have not otherwise been designated for a particular 

purpose under another land use designation. The Official Plan recognizes that a majority of the 

Township’s existing and future residential development will be located in the Rural designation. 

Section 4.3.4.1 notes that residential development in the Rural designation is intended to take 

place on a limited basis within the context of the regional housing market. Demand for single 

family homes has been increasing steadily; this development will contribute to the supply of 

residential dwellings currently existing in the Township by providing 42 additional dwellings.  

Section 5.3 speaks to Local Roads. Section 5.3.1 states that all plans of subdivision, severances 

and site plans which are approved along a Township road, shall be subject to a road widening 

dedication sufficient to achieve the minimum right-of-way width established by this Plan, as such 

the development has considered the necessary road widening.  A new street will be established 

which connects Drummond Concession 1 to Drummond Concession 2/County Road 10.  One foot 

reserves are proposed along both existing road frontages to prevent future driveway to the 

existing roads and ensuring that all driveway accesses to the new lots will come from the new 

subdivision street.   

Section 6.3 speaks to the Division of Land through the discussion of lot creation policies; the 

proposed development would create 42 new lots. The proposed lots will be serviced by private 

well and septic systems, hence undue extension of major services is not required (Sec.6.3.1.2). 

The size of lots created, ranging from 0.8 to 2.03 hectares, are appropriate for the proposed use 

and conform with the provisions of the Zoning By-law (Sec.6.3.1.4).  

Section 6.3.1 provides additional lot creation policies for Plans of Subdivisions. Supporting 

reports, including a Stormwater Management Report and a Hydrogeological and Terrain Analysis 

Study, have been completed as required under Section 6.3.3.2. The proposed lots in the 

subdivision will front to a new internal road network (Sec.6.3.3.3). Though the maximum size for 

residential subdivisions is identified as generally 30 lots, Section 6.3.3.5 notes that where an 

applicant owns abutting lands intended for development, the overall development shall be 

submitted in order to properly assess the subdivision; the proposed development intends to 

create 42 lots over two phases. As per Section 6.3.3.5, at least 50% of the lots of the preceding 

phase must have been developed and existing wells examined prior to the commencement of 

the following phase. 

It is understood that under Section 6.3.3.6 the developers will be required to enter into a 

subdivision agreement with the Township in Accordance with the Planning Act before final 

approval of the subdivision is recommended by Council. 
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Section 6.8 speaks to Environmental Impact Studies and Ecological Site Assessments. Based on 

pre-consultation with the County, an Environmental Impact Statement was completed for the 

subject property by GEMTEC in October 2023 to support the proposed development (Sec. 6.8.1). 

No areas of natural and scientific interest, significant woodlands, significant valleylands, 

significant wetlands, or fish habitat was identified on the subject property. Specialized wildlife 

habitat and species at risk habitat was identified on the subject property, however no negative 

impact to the natural heritage features or their ecological functions were identified, provided 

mitigation measures are followed; habitat compensation or monetary compensation will be 

required to address the species at risk impacts 

 

Overall, the proposed subdivision aligns with the policies and objectives in the Township of 

Drummond/ North Elmsley Official Plan. 

 

TOWNSHIP OF DRUMMOND/ NORTH ELMSLEY COMPREHENSIVE ZONING BY-LAW NO. 2012-
060 
 

The subject property is currently zoned Rural (RU) as indicated in the Township of Drummond/ 

North Elmsley Zoning By-law map, hence policies advising this zone must be consulted, in 

addition to the general provisions within the Zoning By-law.  

 

Section 4 of the Zoning By-Law provides General Provisions for development. Greater assessment 

of the provisions for development will be completed following Draft Plan Approval; however the 

lots are proposed of sufficient size to accommodate the proposed dwelling, private servicing, 

driveways, amenity spaces and accessory buildings that would be contemplated on each lot.  

 

Section 4.22 indicates that no more than one dwelling house shall be located on a lot. The 

proposed development will involve one single-detached dwelling on each of the proposed 42 

lots. 

 

Section 4.25 speaks to Parking Area Regulations. A minimum of 2 parking spaces per single-

detached dwelling is required (Sec.4.25.1); the proposed development will include driveways on 

each lot which will provide sufficient parking space for the dwellings (Sec.4.25.8).  

 

Section 4.27 speaks to Setbacks. Section 4.27.3 speaks to Watercourse Setbacks; municipal 

drains are included in the definition of watercourses. As per this Section, all buildings and 

structures, including septic tanks, must be a minimum horizontal distance of 30 metres from the 

top-of-bank of a watercourse. Modifications to the drainage system on the subject property are 

indicated in the Stormwater Management Report completed by Stantec in October 2023; the 
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setback requirements will be assessed in relation to the proposed drainage during Draft Plan 

Approval.  

 

Section 7.0 speaks to policies in the Rural Zone. Residential uses, including single-detached 

dwelling houses, are permitted in the Rural Zone (Sec.7.1). Section 7.2 provides Zone Provisions. 

The minimum lot size for single detached dwellings is identified at 0.4 hectares; the proposed lot 

sizes range from 0.8 to 2.03 hectares. Zone provisions will be further assessed during draft plan 

approval.   It is anticipated that the proposed lots will need to be rezoned to the Residential zone 

as a condition of draft plan approval; the proposed lots will all meet/exceed the minimum 

requirements of the Residential zone.  

 

Overall, the proposed subdivision aligns with the policies and objectives in the Township of 

Drummond/ North Elmsley Zoning By-law.  

 

SUPPORTING STUDIES 

STORMWATER MANAGEMENT REPORT 

A Stormwater Management Report was completed by Stantec Consulting Ltd., dated October 5, 

2023. The purpose of the Report was to demonstrate adherence to the established design criteria 

in the proposed subdivision development. The Report provides preliminary servicing and grading 

plans but does not include a detailed design of a stormwater management facility or offsite 

drainage ditches. The Report states that the stormwater management plan can effectively 

control on-site runoff and meet the target allowable release rates. The stormwater from the 

subdivision will be collected in roadside ditches to be directed to the Drummond-Elmsley 

Municipal Drain, which runs through the subject property. The drainage system will be able to 

maintain the water within the system without flooding; it is recommended that the drainage 

system be re-evaluated and verified at the detailed design stage to ensure conditions are 

accurately represented. An erosion and sediment control plan will be required for the subdivision 

at the time of construction to ensure adjacent areas, watercourses, and environmentally 

sensitive areas are protected. The Rideau Valley Conservation Authority will need to be consulted 

to obtain municipal approvals for site development.  

STAGE 1 AND 2 ARCHAEOLOGICAL ASSESSMENT 

A Stage 1 and 2 Archaeological Assessment was completed by Past Recovery Archaeological 

Services Inc., dated November 20, 2013. The purpose of the Stage 1 assessment was to assess 

the archaeological potential of the subject property and provide recommendations for the 

mitigation of any known of potential archaeological resources of significance. The results of this 

assessment indicated potential for pre-Contact and historic period archaeological resources 
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within parts of the subject property and study area. A Stage 2 assessment was completed to 

determine if there were any archaeological resources within the study area. No cultural material 

or evidence of archaeological interest was identified during this Stage 2 assessment and no 

further archaeological investigation was recommended.  

ENVIRONMENTAL IMPACT STATEMENT 

An Environmental Impact Statement was completed by GEMTEC Consulting Engineers and 

Scientists Ltd., dated October 17, 2023. The purpose of the investigation was to identify the 

presence or absence of natural heritage features and potential species at risk (SAR) or their 

habitat on the subject property. Potential impacts to the natural heritage features resulting from 

the development were primarily associated with the loss of meadow habitat primarily associated 

with avian SAR and their regulated habitat, and indirect impacts to significant wildlife habitat. 

Two SAR – bobolink and eastern meadowlarks – were confirmed to be present on the subject 

property and their regulated habitat was identified; loss of Category 1, 2, and 3 habitats for both 

species is likely.  

To address the SAR impacts, a Notice of Activity for Bobolink and Eastern Meadowlark – Activities 

Impacting 30 Hectares or Less of Habitat must be submitted to the Kemptville Ministry of 

Environment, Conservation and Parks and habitat compensation or monetary compensation will 

be required. The report recommends reptile and amphibian exclusion fencing be installed around 

the development area to protect potential SAR and their habitat. The report indicates that the 

proposed Plan of Subdivision complies with the natural heritage policies of the Provincial Policy 

Statement and Lanark County Official Plan and that no negative impacts to the identified natural 

heritage features or their ecological functions are anticipated, provided mitigation measures 

recommended are followed. 

HYDROGEOLOGICAL INVESTIGATION AND TERRAIN ANALYSIS 

A Hydrogeological Investigation and Terrain Analysis was completed GEMTEC Consulting 

Engineers and Scientists Ltd., dated October 5, 2023.  This report follows extensive pre-

consultation and earlier reporting and review in with the County of Lanark and associated peer 

reviewers.  The purpose of the investigation was to characterize subsurface conditions in the 

vicinity of the Site, develop a hydrogeological conceptual model, characterize shallow subsurface 

conditions as they relate to the design of sewage disposal systems, assess potential impacts to 

the receiving aquifer and nearby surface water from on-site septic disposal systems, investigate 

the quantity and quality of groundwater for potential domestic supply, and assess long-term 

groundwater supply impacts of the proposed subdivision. The Investigations concludes the 

groundwater of the proposed water supply aquifer meets acceptable concentrations or 

treatability limits for measured parameters under the applicable standards. Groundwater 

quantity availability was determined to be more than sufficient for the proposed subdivision 
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needs. The Investigation states that no negative surface water body impacts or aquifer impacts 

are expected from the proposed septic systems. The Investigation concludes that the proposed 

subdivision will have no adverse impact on the reasonable use of groundwater at the subject 

property. Recommendations regarding the construction of wells and septic systems are provided 

in the Investigation, and can be implemented through the Subdivision Agreement.   

 

SUMMARY 
 
ZanderPlan has been retained by the applicant, Wilburt Crain, to provide planning support for a 

subdivision application for the property known as Burns Farm, located at on Part of Lot 7, 

Concession 1, on Drummond Concession 1 in the Township of Drummond/ North Elmsley, 

Ontario. The applicant is seeking to create a Plan of Subdivision which will result in the creation 

of 42 residential lots; planning justification is required as a component of Plans of Subdivision. 

The subject property is currently zoned rural (RU) as per the Zoning By-Law for the Township of 

Drummond/ North Elmsley. Plans of Subdivision are permitted within the Rural land designation 

by the Township of Drummond North Elmsley Official Plan and Zoning By-Law. It is assumed that 

the lots will need to be re-zoned to the Residential zone in the future as a condition of draft plan 

approval.  

 

The property is currently vacant and undeveloped, save for a roughed in future road. The 

applicant proposes to develop a 42 residential lot subdivision over two phases, with Phase 1 

including the 21 southernmost proposed lots and Phase 2 including the remaining lots. The 

proposed subdivision will be created for the development of single detached dwellings with 

private wells and septic systems. A new road connecting Drummond Concession 1 and 

Drummond Concession 2/County Road 10, with an east-west jog in the middle to slow traffic, is 

also proposed within the subdivision area.  Blocks for future road connections to the lands on the 

east and west side are also included in the subdivision design.   

 

The proposed subdivision is consistent with the 2020 Provincial Policy Statement and aligns with 

the policies and objectives of the County of Lanark Official Plan, Township of Drummond/ North 

Elmsley Official Plan, and Township of Drummond/ North Elmsley Zoning By-law. The proposed 

subdivision will provide 42 additional lots which will support housing demands. The single-

detached residential dwellings will be compatible with the surrounding land uses and rural 

character as the proposed lots are large and adjacent residential lots have similar dwellings. The 

proposed subdivision is in close proximity to the Town of Perth hence the development can 

provide additional dwelling units to support the urban centre. Supporting studies identified 

sufficient and safe resources available on the subject property to support the proposed 

development without adverse environmental or human health impacts. Zanderplan is of the 
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opinion that the proposed subdivision is supported by and consistent with the relevant local and 

provincial planning policies and documentation. 

 

Should you require any additional information in order to process this application, please don’t 

hesitate to contact the undersigned. 

 

All respectfully submitted by: 

 

 
Tracy Zander, M.Pl, MCIP, RPP 
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EXECUTIVE SUMMARY 

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by Crains' 

Construction Ltd. to complete an Environmental Impact Statement (EIS) for the property located 

on part of Lot 7, Concession 1 in the Geographic Township of Drummond, Lanark County, Ontario.   

This EIS has been completed in support of a proposed plan of subdivision to permit the 

development of an approximately 40-hectare (ha) parcel of land to facilitate the building of 42 

single-family residential dwellings. The proposed development is anticipated to be staged over 

two phases. Each phase is anticipated to develop 21 of the lots at a time, starting from the 

southern half of the property and moving northwards. All lots are to be serviced through private 

wells and septic systems. The EIS report outlined below has been completed in support of both 

the Phase 1 and Phase 2 lands. This EIS was completed in accordance with all federal, provincial 

and municipal policies and guidelines, as applicable.     

In support of this EIS a desktop review and numerous field investigations were completed to 

identify the presence or absence of natural heritage features and species at risk (SAR) on-site. 

Field investigations were completed throughout the spring of 2021. The focus of the site 

investigations was to describe, in general, the natural and physical setting of the subject property 

with a focus on confirming the presence or absence of natural heritage features and potential 

SAR or their habitat as identified in the desktop review.  

Following completion of the desktop review and site investigations the following natural heritage 

features were identified on-site or within the study area: woodlands, and special concern and rare 

wildlife habitat (eastern wood-pewee). The following SAR and their habitat were identified as 

having a potential to occur on-site: eastern small-foot myotis, little brown myotis and tri-colored 

bat. The following SAR were confirmed to be present on-site: bobolink and eastern meadowlark. 

Regulated Category 1, 2 and 3 habitats were identified on-site for both bobolink and eastern 

meadowlark.  

Potential impacts to the natural heritage features resulting from the development were primarily 

associated with the loss of meadow habitat primarily associated with avian SAR and their 

regulated habitat, and indirect impacts to significant wildlife habitat. Impacts to bobolink and 

eastern meadowlark include the loss of regulated Category 1, 2 and 3 habitats. 

Potential impacts to natural heritage features on-site, most notably regulated SAR habitat, are 

unlikely to be fully avoided. Due to the presence of avian SAR on-site Bobolink and Eastern 

Meadowlark, further regulatory review and permitting is required prior to any site disturbance or 

development within regulated SAR habitat discussed in Section 6.  

To address impacts to Bobolink and Eastern Meadowlark, a Notice of Activity for Bobolink and 

Eastern Meadowlark – Activities Impacting 30 Hectares or Less of Habitat must be submitted to 
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the Kemptville Ministry of Environment, Conservation and Parks. Habitat compensation or 

monetary compensation will be required. 

To provide protection to potential SAR and their habitat on-site, reptile and amphibian exclusion 

fencing should be installed around all future construction areas prior to any development or site 

alteration, to prevent the immigration of SAR turtles and other wildlife into the construction area. 

Should any SAR be discovered throughout the course of any development on-site, operations 

should stop and the species at risk biologist with the local MECP district should be contacted 

immediately for further direction. Furthermore, to ensure compliance with all applicable legislation, 

all best management practices and adherence to vegetation clearing windows for reptiles, birds 

and bats, outlined in Section 7 should be followed to ensure no negative impacts occur to natural 

heritage features on-site. 

The proposed plan of subdivision complies with the natural heritage policies of the Provincial 

Policy Statement and the Lanark County Official Plan. No negative impacts to identified natural 

heritage features or their ecological functions are anticipated as a result of the proposed 

development as long as all mitigation measures in Section 7 are enacted and best management 

practices followed.  
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1.0 INTRODUCTION 

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by Crains' 

Construction Ltd. to carry out an Environmental Impact Statement (EIS) for the property located 

on Part Lot 7, Concession 1, in the Geographic Township of Drummond, Perth, Lanark County, 

Ontario (hereafter referred to as “the subject property”). The general location of the subject 

property is illustrated on Figure A.1 in Appendix A. 

1.1 Purpose 

The proponent is seeking approval for a proposed plan of subdivision on an approximately 40 

hectare (ha) property. Based on Section 5 of the Lanark County Official Plan (Lanark County, 

2012), an EIS is required showing that the proposed project will not negatively impact any 

potential natural heritage features which may be present within the study area. The study area is 

defined as the property boundary and the adjacent lands encompassing an area of 120 m beyond 

the property boundary. The subject project and the extents of the study area are illustrated on 

Figure A.2.  

1.2 Objective 

The 2020 Provincial Policy Statement (MMAH, 2020) issued under Section 3 of the Planning Act 

states that “development and site alteration shall not be permitted in: habitats of species at risk, 

significant wetlands, significant woodlands and significant wildlife habitat unless it has been 

demonstrated that there will be no negative impacts on the natural features or their ecological 

functions.” Similarly, the 2020 Provincial Policy Statement dictates that ‘development and site 

alteration shall not be permitted in fish habitat except in accordance with provincial and federal 

requirements.”  

The objective of the work presented herein is twofold; 1) to identify and evaluate the significance 

of any natural heritage features, as defined in the Provincial Policy Statement (MMAH, 2020), on 

the subject property and within the broader study area and; 2) to assess the potential impacts 

from the proposed plan of subdivision on any natural heritage features identified and to 

recommend appropriate and defensible mitigation measures to ensure the long-term protection 

of any natural heritage features identified. 

To meet these objectives, the EIS presented herein has been completed in accordance with the 

following provincial and municipal regulations, policies and guidelines: 

• Provincial Policy Statement (MMAH, 2014); 

• Endangered Species Act (Ontario, 2007); 

• Conservation Authorities Act (Ontario, 1990); 

• Natural Heritage Reference Manual (OMNR, 2010); 

• Township of Drummond/North Elmsley Official Plan (TDNE, 2012); and 

• Lanark County Official Plan (Lanark County, 2012).  
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1.3 Physical Setting 

The subject property is located on part of Lot 7, Concession 1, in the Geographic Township of 

Drummond, Lanark County, and is comprised of cultural meadows representing historical 

agricultural practices at the site. The subject property is bound to the North by Drummond 

Concession 2 and to the south by Drummond Concession 1. To the east the site is bound by 

neighbouring properties of Lot 8, Concession 1, and to the west by the remainder of part of Lot 7, 

Concession 1.  

1.4 Land Use Context 

The subject property is situated in a larger agricultural area. The existing land use designation 

from the Lanark County OP is rural area. The land-use from the Township of Drummond/North 

Elmsley Official Plan is rural.  
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2.0 METHODOLOGY 

2.1 Desktop Review 

A desktop information gathering exercise was completed to aid in the scoping of field 

investigations and to gather information relating to natural heritage features which may be present 

on the subject project or within 1 km of the subject property. An additional component of the 

desktop review was to assess the potential presence of SAR to occur on the subject property or 

within the study boundary based on a review of publicly accessible occurrence records, and 

review of SAR habitat requirements and range maps.   

Information regarding the potential presence of natural heritage features and SAR within the 

vicinity of the site was obtained from the following sources: 

• Make A Map: Natural Heritage Areas (OMNRF, 2022a); 

• Land Information Ontario (OMNR, 2019); 

• Township of Drummond/North Elmsley Official Plan (TDNE, 2012); 

• Ontario Geological Survey (OGS, 2019); 

• Fisheries and Oceans Canada Aquatic SAR Maps (DFO, 2022); 

• Natural Heritage Information Centre Biodiversity Explorer (OMNRF, 2022b); 

• Breeding Bird Atlas of Ontario (Cadman et al., 2007);  

• Atlas of Mammals of Ontario (Dobbyn, 1994); 

• Ontario Herpetofaunal Atlas (Oldham and Weller, 2000); 

• Ontario Ordonata Atlas (OMNR, 2005);  

• Wildlife Values Area (OMNRF, 2023a); 

• Wildlife Values Site (OMNRF, 2023b); and 

• Ontario Reptile and Amphibian Atlas (Ontario Nature, 2019).  

2.2 Field Investigations 

Field investigations were undertaken to describe in general, the natural and physical setting of 

the subject property with a focus on natural heritage features and to identify any potential SAR or 

their habitat that may exist at the subject property. 

Field investigations completed in support of this EIS are outlined in Table 2.1 below.  Photographs 

of site features taken during field investigations are provided in Appendix B. 
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Table 2.1 Summary of Field Investigations 

Date Time Weather Purpose 

April 22, 

2021 

09:15-

12:15 

-1°C, overcast with ~90% cloud 

cover, Beaufort 3, no 

precipitation 

Preliminary Constraints, Ecological Land 

Classification 

June 1, 

2021 

05:30-

07:15 

12°C, ~100% cloud cover, 

Beaufort 1, light precipitation 

Breeding Bird Survey, Ecological land 

Classification 

June 17, 

2021 

07:45-

09:45 

17°C, ~0% cloud cover, Beaufort 

1, no precipitation 
Breeding Bird Survey 

June 29, 

2021 

08:05-

09:10 

20°C, ~20% cloud cover, 

Beaufort 0, no precipitation 
Breeding Bird Survey 

2.2.1 Ecological Land Classification  

Vegetation communities on the subject property were delineated during the desktop review stage 

of this EIS using publicly available air photos and confirmed in the field on April 22 and June 1, 

2021, following the Ecological Land Classification System for Southern Ontario (Lee et al., 2008).  

Vegetation communities were confirmed in the field by employing the random meander 

methodology while documenting dominant vegetation species within the various vegetation 

community forms.   

2.2.2 Breeding Bird Surveys 

Breeding bird surveys were conducted on three occasions at seven point count locations. 

Breeding bird surveys followed protocols from the Canadian Breeding Bird Surveys (Downes and 

Collins, 2003) and the Ontario Breeding Bird Atlas (Cadman et al., 2007). Surveys were 

conducted no earlier than 30 minutes before sunrise and were completed within 5 hours of 

sunrise, to encompass peak songbird activity. Breeding bird surveys consisted of 5 minutes of 

passive listening in which all birds heard or seen within the survey period were recorded, including 

species, sex and breeding behaviour, if possible. Breeding bird survey locations are provided on 

Figure A.2 in Appendix A.  

A list of all avian species identified on-site is provided in Table C.1 in Appendix C. 

2.3 Data Analysis 

An evaluation of the significance of natural heritage features, the sensitivity of identified flora and 

fauna and the potential impacts posed by the proposed development was undertaken through an 

analysis of desktop and field investigation data using the approaches and criteria outlined in the 

following documents: 

• Natural Heritage Reference Manual (OMNR, 2010); 

• Significant Wildlife Habitat Technical Guide (OMNR, 2000); 
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• Significant Wildlife Habitat Ecoregion Criterion Schedules (OMNRF, 2015); and   

• Significant Wildlife Habitat Mitigation Support Tool (OMNRF, 2014b).  
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3.0 EXISTING ENVIRONMENT 

3.1 Ecoregion 

The site is situated Ecoregion 6E-11 (Lake Simcoe-Rideau), which extends from Lake Huron in 

the west to the Ottawa River in the east. The climate of Ecoregion 6E is categorized as humid, 

high to moderate temperate ecoclimate with a mean annual temperature range between 4.9°C to 

7.8°C and an annual precipitation ranging between 759 mm to 1,087 mm (Crins et al., 2009). 

The eastern portion of the Ecoregion, which the subject property is located, is underlain by 

glaciomarine deposits as a result of the brief post-glacial incursion of salt water from the 

Champlain Sean along the St. Lawrence Valley. This Ecoregion falls with Rowe’s (1972) Great 

Lakes-St. Lawrence Forest Region, including its Huron-Ontario and Upper St. Lawrence sections, 

and a small part of the Middle Ottawa Forest section (Crins et al., 2009). 

3.2 Landforms, Soils and Bedrock Geology 

The topography of the site is relatively flat, with a gentle downward slope from a topographical 

high of 139 mASL to a topographical low of 136 mASL.   

A single topographical landform, as mapped by Chapman and Putnam (1984) is described on the 

subject property, the limestone plains of the Smiths Falls Limestone Plains physiographic region.  

The Ontario Geological Survey (OGS, 2019) identifies two surficial soil units on the subject 

property, the largest of which is a bedrock-drift complex in Paleozoic terrain that occurs in the 

entirety of the site excluding the northeastern corner. A pocket of fine-textured glaciolacustrine 

deposits comprised of silt, clay and minor sand and gravel is found in the northeastern corner of 

the property.  

Bedrock at the site, is described by OGS (2019) as entirely the Beekmantown Group comprised 

of dolostone and sandstone.   

3.3 Surface Water, Groundwater and Fish Habitat 

Surface water features on-site was limited to two unnamed watercourses: one towards the 

northerly extents of the subject property and one within the central area of the site. Both of these 

watercourses are identified through the Rideau Valley Conservation Authority (RVCA) GeoPortal 

(undated) and classified as intermittent streams. The Township of Drummond/North Elmsley 

Community Map (undated), classified the watercourses as municipal drains.  

The northerly watercourse originates approximately 830 m southwest of the site in an agricultural 

field, enters a roadside ditch upon leaving the site, and continues for approximately 415 m 

northeast where it confluences with the Drummond-Elmsley Municipal Drain. It is unclear where 

the central watercourse originates, but likely receives input flows from adjacent surface runoff 
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from the immediate area. The central watercourse travels north from the site for approximately 

514 m where it also discharges into the Drummond-Elmsley Municipal Drain.  

A hydrogeological investigation has been prepared by GEMTEC (2023) under a separate cover 

in support of the proposed subdivision development. Based on the results of the hydrogeological 

investigation, the following conclusions and professional opinions were provided: 

• The Site is considered to be hydrogeologically sensitive and protective measures are 

recommended to minimize potential impacts to the water supply aquifer;   

• The quantity of groundwater available from the proposed water supply aquifer is more 

than sufficient for the proposed residential development; 

• The surface water assessment demonstrates that no surface water bodies will be 

negatively impacted by the proposed development; and 

• The proposed development will have no adverse impact on the reasonable use of 

groundwater on existing and future adjacent properties.  

Observations made during field investigations determined the watercourses contained 

intermittent surface water, and were noted to be shallow and stagnant where water was present. 

Based on field observations and historical air photos, the watercourses are more likely akin to 

drainage features from previous agricultural purposes or other historical alterations.  

A direct fisheries assessment was not conducted as part of this EIS. The RVCA Geoportal 

(undated) did not classify either of these watercourses as fish bearing or contributing to fish 

habitat. No other known records were found confirming fish habitat within the watercourses. Fish 

were not observed during investigations. Based on observations, including lack of sufficient water 

depth and permanency, and absence of flow, it is assumed that the watercourses do not provide 

direct or permanent fish habitat. The watercourses are assumed to contribute to base flow 

conditions for downstream fish habitat, particularly during spring freshet and following major 

precipitation events. 

3.4 Vegetation Communities 

Vegetation communities on-site were confirmed by GEMTEC in 2021, following protocols utilized 

in the Southern Ontario Ecological Land Classification System (Lee et al., 2008). Vegetation at 

the site represents a mosaic of meadows and areas of active earthworks. Table 3.1 below 

provides a summary of the various vegetation communities identified on-site while Figure A.3 in 

Appendix A provides an illustration of the various vegetation communities.  
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Table 3.1 Vegetation Communities On-site 

ELC Type Description Size (ha) 

Forb Meadow 

(MEF) 

This community is located in the northern area of site. Historically 

used for agriculture, the community appears to have since gone fallow 

and is characterized by short herbaceous growth, bare soil, and 

evidence of disturbances.  

11.8 

Mixed Meadow 

(MEM) 

Occupying the majority of the site, this community was heavily 

dominated by various grasses (Poacea sp). Similar to the forb 

meadow, this community was historically used for agriculture but has 

since gone fallow.  

Vegetation was noted as being a dense mixture of grasses and other 

herbaceous plants.  

23.2 

Staging 

Area/Construction 

(CV) 

Limited to southernmost portion of site, an area of active earthworks 

and/or staging area was identified. The area has multiple large 

mounds of soft aggregates and large machinery. The ground was 

heavily disturbed with bare soils. Vegetation was dominated by 

stunted herbaceous plants.  

4.3 

3.5 Wildlife 

Wildlife observed on-site and within the study area during field investigations completed in 2021 

are summarized in Table C.1 in Appendix C.  
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4.0 NATURAL HERITAGE FEATURES  

Natural heritage features are defined in the PPS as “features and area, including significant 

wetlands, significant coastal wetlands, fish habitat, significant woodlands south and east of the 

Canadian Shield, significant valleylands south and east of the Canadian shield, significant 

habitats of endangered species and threatened species, significant wildlife habitat and significant 

areas of natural and scientific interest, which are important for their environmental an social values 

as a legacy of the natural landscape of an area”. 

4.1 Significant Wetlands 

As described in the Natural Heritage Reference Manual (OMNR, 2010), wetlands “mean lands 

that are seasonally or permanently covered by shallow water, as well as lands where the water 

table is close to or at the surface.” While significant in regards to wetlands means “an area 

identified as provincially significant by the Ontario Ministry of Natural Resources and Forestry 

using evaluation procedures established by the Province, as amended from time to time.” 

No significant wetlands were identified on-site or within the study area during the desktop review 

or any of the site investigations. Further to that, no local unevaluated wetlands were identified on-

site nor within the study area. As no wetlands occur on-site or within the study area, neither 

significant wetlands nor local wetlands are evaluated or discussed further in this EIS.   

4.2 Significant Woodlands 

Significant woodlands are defined in the natural heritage reference manual (OMNR, 2010) as “an 

area which is ecologically important in terms of features such as species composition, age of trees 

and stand history; functionally important due to its contribution to the broader landscape because 

of its location, size or due to the amount of forest cover in the planning area; or economically 

important due to site quality, species composition, or past management history.” 

At the local scale, significant woodlands are defined and designated by the local planning 

authority. Generally, most planning authorities have defined significant woodlands as any 

woodland that contains any of the four criteria listed in Section 7.2 of the natural heritage reference 

manual (OMNR, 2010), including: woodland size, ecological functions, uncommon characteristics 

and economic and social functional values.   

Table C.2 in Appendix C, presents the screening rationale for significant woodlands applied in 

this EIS. For comparison of woodland criteria used in Table C.2, the Drummond/North Elmsley 

Official Plan identified that the woodland coverage within the planning area is between 30% and 

60% of the land area, therefore the minimum woodland size for determining significance is 50 ha 

or greater, based on the guidance outlined in the natural heritage reference manual (OMNR, 

2010). 
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Based on the results of the significant woodland screening presented in Table C.2, significant 

woodlands are not present on-site. As no significant woodlands occur on-site or within the study 

area, significant woodlands are not evaluated or discussed further in this EIS.   

4.3 Significant Valleylands 

Valleylands are defined in the natural heritage reference manual (OMNR, 2010) as ‘a natural area 

that occurs in a valley or other landform depression that has water flowing through or standing for 

some period of time”.  The identification and evaluation of significant valleys lands in Ontario is 

based on the recommended criteria from the MNRF and is the responsibility of local planning 

authorities.  

In Southern Ontario, conservation authorities have identified valleylands as part of their regulation 

mapping (i.e., floodplain mapping); however, where valleys lands have not been defined, their 

physical boundaries are generally determined as the ‘top-of-bank’ or ‘top-of-slope’ associated with 

a watercourse.  For less well-defined valleys, the physical boundary may be defined by riparian 

vegetation, flooding hazard limits, ordinary high-water marks or the width of the stream meander 

belt (OMNR, 2010). 

As discussed in Section 3.2, the site is relatively flat and no valleylands have been identified on-

site, as such valleylands are not discussed or evaluated further in this EIS.  

4.4 Significant Areas of Natural and Scientific Interest 

The MNRF identifies two types of areas of natural and scientific interest (ANSI) in Ontario: life 

sciences ANSIs typically represent significant segments of Ontario’s biodiversity and natural 

landscapes, while earth science ANSIs typically represent significant examples od bedrock, 

fossils or landforms in Ontario (OMNR, 2010). 

No ANSI have been identified on-site or adjacent to the site during the desktop review or during 

site investigations. Therefore, ANSI are not discussed or evaluated further in this EIS. 

4.5 Significant Wildlife Habitat 

The natural heritage reference manual (OMNR, 2010), in combination with the significant wildlife 

habitat technical guide (OMNR, 2000) and the significant wildlife habitat ecoregion criterion 

schedules (OMNRF, 2015) were used to identify and evaluated potential significant wildlife habitat 

on-site. The significant wildlife habitat is broadly categorized as habitats of seasonal concentration 

of animals, rare vegetation communities, specialized habitats for wildlife, habitats of species of 

conservation concern and animal movement corridors. Tables C.3, C.4, C.5 and C.6 in 

Appendix C, provide the screening rationale for each category of significant wildlife habitat, 

respectively.  
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4.5.1 Habitats of Seasonal Concentrations of Animals 

Seasonal concentration areas are habitats where large numbers of species congregate at one 

particular time of the year. The significant wildlife habitat technical guides (OMNR, 2000) and 

Significant Wildlife Habitat Ecoregion Criterion Schedules (OMNRF, 2015) identify 11 types of 

seasonal concentration habitats that may be considered significant wildlife habitat (SWH). These 

11 types of seasonal habitat are presented in Table C.3 in Appendix C, including a brief 

description of the rationale as to why or why they are not assessed further in this EIS.  

Following review of Table C.3 in Appendix C, no habitats of seasonal concentration of animals 

are present on-site.  

4.5.2 Rare Vegetation Communities  

Rare vegetation communities in the province are described generally as those with an S1 to S3 

ranking by the NHIC, and typically include communities such as sand barrens, alvars, old growth 

forests, savannahs and tallgrass prairies.   

The vegetation communities identified on-site and described in Section 3.4 of this report are not 

ranked by the NHIC as S1, S2 or S3 and are therefore not considered to be rare vegetation 

communities.  As such, rare vegetation communities are not discussed or evaluated further in this 

EIS. 

4.5.3 Specialized Habitats for Wildlife 

Specialized wildlife habitats are microhabitats that provide a critical resource to some groups of 

wildlife. The significant wildlife habitat technical guide (OMNR, 2000), defines eight specialized 

habitats that may constitute significant wildlife habitat, these eight types of specialized wild habitat 

are evaluated in Table C.4 in Appendix C. 

Following review of Table C.4 in Appendix C, no specialized habitats for wildlife are present on-

site or within the broader study area. 

4.5.4 Habitats of Species of Conservation Concern 

Provincial rankings are used by the Natural Heritage Information Centre to set protection priorities 

for rare species, similar to those described in Section 4.5.2 above for vegetation communities.  

Provincial rankings (S-ranks), are not legal designations such as those used to define the various 

protection statuses of species at risk, they are only intended to consider factors within the political 

boundaries of Ontario that might influence a particular species abundance, distribution or 

population trend.   

Based on the guidance provided in the Significant Wildlife Habitat Ecoregion Criterion Schedules 

(MNRF, 2015), when a plant or animal element occurrence is recorded for any species with an S-

rank of S1 (extremely rare), S2 (very rare), S3 (rare to uncommon) or SH (historically present), 
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the corresponding vegetation ecosite is considered to provide candidate habitat for species of 

conservation concern and further consideration within the EIS is warranted.  

The Significant Wildlife Habitat Ecoregion Criterion Schedules (OMNRF, 2015), provides five 

general habitat types known to support a wide range of species of conservation concern in 

Ontario.  The five general habitat types for Ecoregion 6E-11 are provided in Table C.5 in 

Appendix C, including a brief rationale as to why they are or are not considered further in this EIS.   

Following review of Table C.5 in Appendix C, one habitat of species of conservation concern have 

been identified on-site, habitat for special concern and rare wildlife species for eastern wood-

pewee. The SWH is discussed in detail in the subsections below. 

4.5.4.1 Special Concern and Rare Wildlife Species SWH 

Based on observation data from the field investigations, one species of special concern has been 

identified on-site or within the broader study area, eastern wood-pewee. No other species of 

special concern or rare wildlife species were identified on-site or within the broader study area.  

Eastern Wood-pewee 

The eastern wood-pewee is a small flycatcher bird with an S-rank of S4 (uncommon but not rare), 

and is listed as a species of special concern in Ontario. The most recent Ontario Breeding Bird 

Atlas indicated that the eastern wood-pewee has a probability of occurrence of over 80% 

(Cadman et al, 2007). Furthermore, the area extending from Ottawa to Lake Ontario is considered 

to have some of the highest density of wood-pewee in Ontario (Cadman et al, 2007). Eastern 

wood-pewee is a woodland species that is often found near clearings and edges. Eastern wood-

pewee was identified during the site investigations, limited to the wooded areas in study area, 

adjacent to the subject property. As such, there is a high potential for eastern wood-pewee and 

their habitat to occur on-site.  

4.5.5 Animal Movement Corridors 

Animal movement corridors are elongated areas used by wildlife to move from one habitat to 

another and allow for the seasonal migration of animals (OMNRF, 2015). The Significant Wildlife 

Habitat Ecoregion Criterion Schedules for Ecoregion 6E-11 (OMNRF, 2015), identifies two types 

of animal movement corridor: amphibian movement corridors and deer movement corridors. As 

per guidance presented in MNRF, 2015, animal movement corridors should only be identified as 

significant wildlife habitat when a confirmed or candidate significant wildlife habitat has been 

identified by the MNRF district office or by the regional planning authority.  

Following a review of Table C.6 in Appendix C, no animal movement corridors have been 

identified on-site. As such, animal movement corridors are not discussed or evaluated further in 

this EIS.   
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4.6 Fish Habitat 

According to the Provincial Policy Statement (MMAH, 2020), “development and site alteration 

shall not be permitted in fish habitat except in accordance with provincial and federal 

requirements.” Fish habitat as defined in the Fisheries Act (Canada, 1985) means “spawning 

grounds and nursery, rearing, food supply and migration areas on which fish depend directly or 

indirectly in order to carry out their life processes.”  

The protection of fish and fish habitat is a federal responsibility and is administered by the 

Department of Fisheries and Oceans Canada (DFO). Fish habitat as defined in the Fisheries Act 

(Canada, 1985) means, “spawning grounds and nursery, rearing food supply and migration areas 

on which fish depend directly or indirectly in order to carry out their life processes.”  

When development is unable to avoid resulting in the harmful alteration, disturbance or 

destruction of fish habitat from typical project impacts such as temperature change, 

sedimentation, infilling, reduction of nutrient and food supply, etc., an authorization under the 

Fisheries Act is required for the project to proceed. 

A direct fisheries assessment was not conducted as part of this EIS. As mentioned previously in 

Section 3.3, surface water features on-site were limited to two intermittent drains. The RVCA 

Geoportal (undated) did not classify either of these watercourses as fish bearing or contributing 

to fish habitat.  

As mentioned in Section 3.3, it is assumed that the drains do not provide direct or permanent fish 

habitat. The drains are assumed to contribute to base flow conditions for downstream fish habitat, 

particularly during spring freshet and following major precipitation events. Furthermore, no fish 

were observed within either features during field investigations. No critical habitat or aquatic 

species at risk have been identified on-site or within the adjacent surface water features.   

As such, the drains on-site are not considered to provide direct fish habitat and are not further 

discussed within this EIS. 

4.7 Species at Risk 

The probability of occurrence for species at risk to occur on-site and within the broader study area 

was determined through the desktop review stage of this EIS, as described in Section 2.1, and 

through the site-specific surveys conducted as part of this EIS, outlined in Section 2.2. 

Table C.7 in Appendix C, provides a summary of all species at risk which were determined to 

have the potential to occur on-site or within the broader study area, their protection status under 

the provincial Endangered Species Act (Ontario, 2007), their probability of occurrence and a brief 

rationale of that probability. Impacts to endangered or threatened SAR determined to have a 

moderate or high potential to occur on-site or within the broader study area are discussed further 

in Section 6. 
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5.0 PROPOSED PROJECT  

The proposed project assessed for potential impacts on the natural heritage features determined 

to be present within the broader study area is a plan of subdivision application for part of Lot 7, 

Concession 1, Lanark County. 

The proposed plan of subdivision includes the creation of 42 residential lots on an approximately  

40 ha property, and is anticipated to be staged over two phases. Each phase is anticipated to 

develop 21 of the lots at a time, starting from the southern half of the property and moving 

northwards. All lots are to be serviced through private wells and septic systems.  

Access to the proposed subdivision will be from Drummond Concession 2 to the north and 

Drummond Concession 1 to the south. A pre-existing roadway bisects the property connecting to 

both concession roads. Based on conceptual development plans, future roadway construction is 

expected to be limited to improvements of the pre-existing road, and not the construction of new 

or additional roads. The proposed plan of subdivision is provided on Figure A.4. 

Future components of the proposed project considered in the impact assessment presented in 

Section 6 include: vegetation grubbing, fill placement and elevation grading, road improvements, 

laneway construction, culvert installation, excavation and pouring of foundations, construction of 

single-family dwellings all on private services, general landscaping activities and the creation of 

stormwater management infrastructure.   

A Stormwater Management Plan (SMP) has been prepared by Stantec Consulting Ltd. (Stantec) 

(Stantec, 2023), in support of the proposed plan of subdivision. The stormwater management plan 

provided can effectively control on-site runoff and meet the target allowable release rate. Ditches 

in the drainage system will be served as storage for retention of excess water volume by 

controlling the expected post-development 100-year storm run-off from the proposed 

development area to the existing 100-year storm runoff release rate (Stantec, 2023).  

Stormwater from the subdivision will be collected in roadside ditches and ultimately directed to 

the Drummond-Elmsley Municipal Drain, through three outlets. The post-development model was 

built on top of the pre-development model. It includes new ditches along the future roadside and 

backyard of lots. To meet the stormwater discharge criteria for the proposed development, the 

proposed ditches will be used to promote stormwater detention and to reduce peak flow discharge 

from the area. It is anticipated that the on-site drains previously described in Section 3.3 are to be 

utilized as part of the SMP. Municipal drains are to be reinstated and confirmed at the detailed 

design stage along with any proposed ditches (Stantec, 2023).   

A pre- and post-development model was simulated with 100-year 24-hour SCS rainfall event. 

Flow discharge will be regulated to meet the allowable discharge rate of the predevelopment 

stage and future ditches in the area will serve as storage to retain the waters during and after the 

rainfall event. Moreover, the post-development model was also evaluated with potential climate 
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change impact. The drainage system will be able to maintain the water within the ditch system 

without causing any surface flooding, but it will result in an overflow in the northwest and central 

outlet through an emergency weir and will exceed the pre-development stage discharge limits at 

northwest and central outlet locations (Stantec, 2023). 

The timeline for the proposed project, from lot creation to completion of residential construction is 

currently unknown. For the purposes of assessing impacts to natural heritage features, it is 

assumed in this EIS that the creation of individual residential lots will happen in the near-term and 

will not result in any physical alterations to the natural environment of the site and the broader 

study area.  Future construction of single-family residential homes on each of the subdivision lots 

is assumed to occur over a several year period, and that the construction of any one residential 

home will be completed such that the duration of any potential impacts on the natural environment 

during construction will be approximately six months. 
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6.0 IMPACT ASSESSMENT 

Potential impacts to natural heritage features on-site and within the broader study area are 

assessed for direct, indirect and cumulative effects based on the proposed project outlined in 

Section 5. Natural heritage features identified in Section 4 of this report as present or likely to be 

present are discussed in the subsections below. 

Potential effects to the natural environment from the proposed development outlined in Section 5 

include: vegetation removal, former agricultural use, habitat encroachment,  habitat loss, 

increased noise generation, increased human disturbance, increase storm water generation, 

potentially increased nutrient loading to adjacent surface water features, increase in impervious 

surfaces and short-term increases in sedimentation and/or erosion. 

6.1 Significant Wildlife Habitat 

The potential presence of significant wildlife habitat on-site and within the study area was 

evaluated in Section 4.5. As a result of this assessment one type of significant wildlife habitat was 

determined to be present on-site or within the study area: habitats of special concern and rare 

wildlife species: eastern wood-pewee. 

Potential impacts to significant wildlife habitats are discussed in greater detail in the following 

subsections, while mitigation measures indented to prevent such impacts are presented in 

Section 7. 

6.1.1 Habitats of Special Concern and Rare Wildlife Species SWH 

Eastern Wood-Pewee 

Eastern wood-pewee (Contupus virens) is a small, avian insectivore that lives in a variety of 

deciduous, mixed, and to a lesser extent, coniferous woodland habitat (COSEWIC, 2012a). Adult 

eastern wood-pewee are grey-olive with pale wing-bars, the breast and sides are slightly darker 

green than the wings. It is best identified by its three-phrased song, often paraphrased as a 

whistled ‘pee-ah-wee’ (COSEWIC, 2012a). In Ontario, the eastern wood-pewee is listed as a 

species of special concern.  

Threats to eastern wood-pewee are not well understood however, loss of suitable forest habitat 

does not appear to be a significant issue across their Canadian breeding range (COSEWIC, 

2012a). Furthermore, research indicates that the species is not very sensitive to forest 

fragmentation effects or forest size (COSEWIC, 2012a). Eastern wood-pewee may be sensitive 

to human habitation, in Ontario they occur less frequently in woods with surrounding development 

than those without houses (COSEWIC, 2012a). Other threats to eastern wood-pewee may include 

changes in the availability of aerial insects, mortality during migration and/or wintering, nest 

predation and habitat changes due to white-tailed deer browsing (COSEWIC, 2012a).  
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Impacts to eastern wood-pewee and their habitat from the proposed development is limited to a 

wooded section in the study area adjacent to the northwest concern of the site, situated beside 

the current Phase 2 plan. The wooded section in the study area may provide suitable nesting and 

foraging habitat, while the open areas on-site are not likely to provide suitable habitat to support 

eastern wood-pewee. As the wooded section is outside of the proposed development plan, direct 

impacts to eastern wood-pewee and their habitat are not anticipated.   

Impacts to eastern wood-pewee are anticipated to be indirect and associated with increased 

human presence and disturbance. However, impacts from increased human presence are 

anticipated to be negligible given the existing land use surrounding the proposed development 

and the availability of suitable habitat in the broader study area.  

Mitigation measures intended to prevent negative impacts to nesting and foraging eastern wood-

pewee are presented in Section 7. 

6.2 Species at Risk 

As outlined in the Endangered Species Act (Ontario, 2007), only species listed as threatened or 

endangered and their general habitat receive automatic protection. When a species-specific 

recovery strategy is developed, a specific habitat regulation will be established, which eventually 

replaces the automatic habitat protection. Species of special concern and their habitat do not 

receive protection under the ESA.  

Potential impacts associated with the proposed project to threatened or endangered species 

identified as having a moderate or high potential to occur on-site in Section 4.7, are discussed on 

a species-by-species basis in subsections below.  

6.2.1 Bobolink 

Bobolink (Dolichonyx oryzivorus) are small, omnivorous songbirds with large, somewhat flat 

heads, short necks and short tails. The male bobolink has a white back, black underside and a 

straw-yellow coloured patch on the back of the head.  Female bobolinks have a non-descript buff 

and brown plumage not unlike most species of sparrows.  

In Ontario, bobolink are restricted to southern Ontario and occur south of the Highway 17 corridor 

between North Bay and Sault Ste. Marie.  Scattered populations exist in correlation with Clay Belt 

areas in Timiskamin, Cochrane and Thunder Bay areas.  Between the first and second breeding 

bird atlas, the probability of bobolink observations declined by 28% province wide (Cadman et al., 

2007).  

Bobolink breed primarily in hayfields and other grasslands with tall vegetation that provides cover 

for nests which are established on the ground (Cadman et al., 2007). The bobolink is generally 

sensitive to vegetation structure and composition within its habitat; its preferred habitat structure 

is generally found in old (> 8 years old) forage crops. Abundance and density are positively 
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correlated with a moderate litter depth, high lateral litter cover, high grass-to-legume rations, an 

abundance of small shrubs, and a high percentage of forb cover (COSEWIC, 2010). Bobolinks 

typically avoid nesting in habitats that are dominated by overly dense shrub vegetation with an 

overly deep littler layer or a high percentage of bare soil (COSEWIC, 2010).   

Three diurnal breeding bird surveys were conducted during June 2021, under optimum weather 

conditions (minimal to no rain, low winds) to target breeding birds. The surveys were conducted 

at seven point count locations, all of which targeted potentially suitable habitat for grassland birds 

such as bobolink; the survey locations are illustrated on Figure A.2 in Appendix A. Bobolink were 

observed during two of the breeding bird surveys conducted on June 1 and June 17, 2021. The 

general location of observed birds is illustrated on Figure A.5 in Appendix A.  

Bobolink are late spring migrants, as such their breeding period is identified as June through to 

the first week of July (OMNR, 2011b). To avoid disturbing nesting bobolink, precise nest locations 

were not confirmed during site investigations, however Bobolink detected calling, foraging and/or 

in pairs during the typical breeding bird period (June to the first week of July) were assumed to 

indicate the presence of Category 1 habitat (nest or approximate centre of defended territory).  

Bobolink observed on-site prior to the start of the breeding season were assumed to be transient 

and not associated with an established nest or territory.  

Category 1, Category 2 and Category 3 bobolink habitat, as defined in the MNRF general habitat 

description occurs on-site and is illustrated on Figure A.5 in Appendix A. The MNRF general 

habitat description for bobolink is provided in Appendix D. 

The proposed development on-site impacts bobolink Category 1, Category 2 and Category 3 

habitat. As outlined in the MNRF general habitat description for bobolink, Category 2 habitat is 

defined as “the area between 10 m and 60 m from the nest or centre of approximated defended 

territory” and Category 3 habitat is defined as “the area of continuous, suitable habitat between 

60 m and 300 m from the nest or centre of approximated defended territory.” Based on this 

description and field observations, the Mixed Meadow (MEM) on-site is of an appropriate 

vegetation structure to provide an area of suitable habitat for bobolink and are considered to 

provide continuous habitat for bobolink.  

The current proposed development plan will result in the loss of approximately 0.02 ha of 

Category 1 habitat, 0.56 ha of Category 2 and 9.56 ha of Category 3 habitat. Figure A.5 in 

Appendix A illustrates the locations of bobolink observations, as well as their regulated habitats.  

Where the development cannot avoid regulated habitat, impacts may include loss of suitable 

nesting and foraging habitats, vegetation removal, increased human disturbance and noise 

generation and short-term construction impacts including heavy machine encroachment, 

increased noise, and fill placement.  
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Development that occurs outside of the regulated Category 1, Category 2 and Category 3 habitat 

is not anticipated to have any negative impacts on bobolink or their habitat.  

Any development that cannot avoid regulated areas on-site will require the project to be registered 

with the Ministry of Environment, Conservation and Parks (MECP), and will require compensation 

through habitat management or payment into the Species at Risk Fund. The general habitat 

description for bobolink is provided in Appendix D. 

Avoidance, mitigation and compensation measures intended to protect bobolink and their habitat 

during construction are provided in Section 7. 

6.2.2 Eastern Meadowlark 

Eastern meadowlark (Sturnella manga) is a chunky, medium-sized grassland songbird, with a 

short tail, and a long spear-shaped bill. The colour pattern of the species is pale brown marked 

with black, the underside is bright yellow and a bold black ‘V’ pattern across the chest.   

The eastern meadowlark was once well established in southern Ontario, however, due to the 

natural succession of abandoned agricultural fields transitioning back to forested habitat on the 

Canadian shield and through the northern portion of the Lake Simcoe-Rideau region, along with 

intensive farming practices and expanding of urbanization in southwestern and eastern Ontario, 

the eastern meadowlark has suffered significant habitat loss (Cadman et al., 2007). Between the 

first and second breeding bird atlas, the probability of observation declined by 13% province wide 

(Cadman et al., 2007). The current distribution of eastern meadowlark is concentrated through 

the Lake Simcoe-Rideau region, primarily from Kingston to Lake Simcoe.   

The eastern meadowlark prefers native grassland, pasture and savannah habitat; however, it is 

known to use a variety of anthropogenic grassland habitats including hayfields, weedy meadows, 

young orchards, grain fields and herbaceous fence rows (COSEWIC, 2011).  Preferred grassland 

habitat typically contains moderately tall (25 to 50 cm) grass species with abundant litter cover, 

with a high proportion of grass, moderate to high forb density a low percent of shrub cover 

(typically <5%) and low percent cover of bar ground (COSEWIC, 2011). 

Three diurnal breeding bird surveys were conducted during June 2021, under optimum weather 

conditions (minimal to no rain, low winds) to target breeding birds. The surveys were conducted 

at seven point count locations, all of which targeted potentially suitable habitat for grassland birds 

such as eastern meadowlark; the survey locations are illustrated on Figure A.2 in Appendix A. 

Eastern meadowlark were observed during two of the targeted breeding bird surveys conducted 

on June 1 and June 17, 2021. The general location of observed birds is illustrated on Figure A.5 

in Appendix A.  

Similarly to bobolink, the breeding bird season for eastern meadowlark is identified as June 

through to early July (OMNR, 2011b). The proposed development on-site impacts eastern 
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meadowlark Category 1, Category 2 and Category 3 habitat. As outlined in the MNRF general 

habitat description for eastern meadowlark, Category 1 habitat is defined as the “nest and area 

within 10 m of the nest”,  Category 2 habitat is defined as “the area between 10 m and 60 m from 

the nest or centre of approximated defended territory” and Category 3 habitat is defined as “the 

area of continuous, suitable habitat between 60 m and 300 m from the nest or centre of 

approximated defended territory.”  

Based on this description and field observations, the Mixed Meadow (MEM) on-site is of an 

appropriate vegetation structure to provide an area of suitable habitat for eastern meadowlark, 

and are considered to provide continuous habitat for eastern meadowlark.  

The current proposed development plan will result in the loss of approximately 0.03 ha of 

Category 1 habitat, 2.91 ha of Category 2 and 13.8 ha of Category 3 habitat.  Figure A.5 in 

Appendix A illustrates the locations of eastern meadowlark observations, as well as their 

regulated habitats. 

Where the development cannot avoid regulated habitat, impacts may include loss of suitable 

nesting and foraging habitats, vegetation removal, increased human disturbance and noise 

generation and short-term construction impacts including heavy machine encroachment, 

increased noise, and fill placement.  

Development that occurs outside of the regulated Category 1, Category 2 and Category 3 habitat 

is not anticipated to have any negative impacts on eastern meadowlark or their habitat.  

Any development that cannot avoid regulated areas on-site will require the project to be registered 

with the Ministry of Environment, Conservation and Parks (MECP), and will require compensation 

through habitat management or payment into the Species at Risk Fund. The general habitat 

description for eastern meadowlark is provided in Appendix D. 

Avoidance, mitigation and compensation measures intended to protect eastern meadowlark and 

their habitat during construction are provided in Section 7. 

6.2.3 Eastern Small-footed Myotis 

Eastern small-footed Myotis (Myotis leibii) is the smallest (typically 3-5 g), insectivorous bat found 

in Ontario.  The fur of an eastern small-footed Myotis is golden-brown in colour, with a distinct 

black mask across the face.  The eastern small-footed Myotis is very similar in appearance to the 

little brown Myotis, and is distinguishable by their small foot and keeled calcar (Fraser, MacKenzie 

& Davy, 2007).   

The eastern small-footed Myotis is found throughout eastern North America.  In Ontario the 

species has been observed in the areas sough of Lake Superior across to the Ontario-Quebec 

border (Humphrey, 2017). 
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Eastern small-footed Myotis overwinter primarily in caves and abandoned mines with low humidity 

and temperatures and stable microclimates (Humphrey, 2017).   In comparison to other Ontario 

bat species, they are able to tolerate much colder temperatures, drier conditions and draftier 

locations for hibernating (Humphrey, 2017).  During the spring and summer months, they utilize 

a variety of habitats for roosting, including under rocks or rock outcrops, in buildings, under 

bridges, or in caves, mines or hollow trees (Ontario, 2019a).   

Although the forest habitat in the study area does not meet the requirements to support bat 

maternity colonies, given the availability of habitat and buildings within the study area, there is a 

potential for eastern small-footed Myotis to occur on the property, primarily for foraging or non-

maternal roosting. Impacts to eastern small-footed Myotis are primarily associated with habitat 

loss, encroachment and increased wildlife-human interaction. Mitigation measures intended to 

protect eastern small-footed Myotis from impacts of the proposed development are discussed in 

Section 7. 

6.2.4 Little Brown Myotis 

Little brown Myotis (Myotis lucifugus) is a small (typically 4-11 g), insectivorous bat.  The fur of a 

little brown Myotis is bi-coloured; fur is a glossy brown with a darker coloured base.  The tragus 

of the Little Brown Myotis is long and thin, with a rounded tip (Fraser, MacKenzie & Davy, 2007).   

In Canada, little brown Myotis’ occur throughout all of the provinces and territories (except 

Nunavut), with its range extending south through the majority of the United States as well.  In 

Ontario, the little brown Myotis is widespread in southern Ontario and has been found as far north 

as Moose Factory and Favourable Lake (Ontario, 2019b).  

Little brown Myotis overwinter in caves and abandoned mines, they require highly humid 

conditions and temperatures that remain above the freezing mark (Ontario, 2019b).  During the 

summer months, maternity colonies are often located in buildings or large-diameter trees.  Little 

brown Myotis roost in trees and buildings.  Foraging occurs over water and along waterways, 

forest edges and in gaps in the forest.  Open fields and clearcuts are not typically utilized for 

foraging (COSEWIC, 2013).   

Although the forest habitat in the study area does not meet the requirements to support bat 

maternity colonies, given the availability of habitat and buildings within the study area, there is a 

potential for little brown Myotis to occur on the property, primarily for foraging or non-maternal 

roosting. Impacts to little brown Myotis are primarily associated with habitat loss, encroachment 

and increased wildlife-human interaction. Mitigation measures intended to protect little brown 

Myotis from impacts of the proposed development are discussed in Section 7. 

6.2.5 Tri-Colored Bat 

Tri-colored bat (Perimyotis subflavos) is a small (typically 5-7 g), insectivorous bat.  The fur is 

uniformly coloured on the ventral and dorsal sides, however when parted fur shows three distinct 
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colour bands. The base of the hair is blackish, with a blonde middle and brownish tip.  The snout 

of the tri-coloured bat is also distinct, with swollen bulbous glands present (Fraser, MacKenzie & 

Davy, 2007).   

In Canada, the tri-colored bat has only been recorded in southern parts of Nova Scotia, New 

Brunswick, Quebec and central Ontario. In Ontario it occurs primarily from the southern edge of 

Lake Superior across to the Ontario-Quebec border and south (COSEWIC, 2013).   

Tri-colored bat overwinter in in caves or mines, and have very rigid habitat requirements; they 

typically roosting the deepest parts where temperatures are the least variable, and have the 

strongest correlation with humidity levels and warmer temperatures (COSEWIC, 2013). In the 

spring and summer, tri-colored bat utilize trees, rock crevices and buildings for maternity colonies.  

Foraging is mainly done over watercourses and streamside vegetation (COSEWIC, 2013). 

Although the woodlands in the study area do not meet minimum snag density requirements to 

support bat maternity colony habitat, given the availability of habitat in the study area, there is a 

potential for tri-colored bat to occur on the property, primarily for foraging or non-maternal 

roosting. Impacts to tri-colored bat are primarily associated with habitat loss, encroachment and 

increased wildlife-human interaction. Mitigation measures intended to protect tri-colored bat from 

impacts of the proposed development are discussed in Section 7. 

6.3 Cumulative Impacts 

Potential cumulative impacts associated with the proposed project include an increase in storm 

water generation, potential increases in nutrient loading to aquatic features, and the loss of 

meadow habitat, primarily for avian species.   

Cumulative impacts to the natural environment at the site due to increased human presence, 

increased wildlife and human interaction and increased noise, are expected to be negligible given 

the existing residential and agricultural land use in the surrounding project area.  

Cumulative impacts such as those listed above can be mitigated by implementing the proposed 

setbacks and recommended mitigation measures outlined in Section 7 below.  
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7.0 RECOMMENDED AVOIDANCE AND MITIGATION MEASURES 

The following avoidance and mitigation measures have been recommended by GEMTEC in order 

to minimize or eliminate potential environmental impacts identified in Section 6. As such, the 

following avoidance and mitigation measures should be enforced throughout the development 

through application of Site Plan Controls. 

For the purpose of this report, a setback is defined as the minimum required distance between 

any structure, development or disturbance and a specified line. A buffer, for the purpose of this 

report, is defined as the area located between a natural heritage feature and the prescribed 

setback.  For the purpose of the following subsections, buffers should be located between natural 

heritage features and lands subject to development or alteration, be permanently vegetated by 

native or non-invasive, self-sustaining vegetation and protect the natural heritage feature against 

the impact of the adjacent land use.  

Vegetated buffers, particularly buffers that are vegetated with a mix of grassy herbaceous 

vegetation and shrubby or woody vegetation are most effective in mitigating impacts associated 

with anthropogenic activities in adjacent lands (Beacon, 2012). Buffers recommended in the 

following subsections are done so within the context of the existing environmental disturbances 

but also to promote reasonable natural rehabilitation.  

7.1 Significant Wildlife Habitat  

7.1.1 Habitats of Special Concern and Rare Wildlife Species – Eastern Wood Pewee 

Impacts to eastern wood-pewee are primarily concerned with increased human presence and 

disturbances. To minimize the impact of the proposed development on eastern wood-pewee 

habitat, vegetation removal should occur outside the key breeding bird period (typically March 31 

to August 31) as identified by Environment Canada for the protection of nesting and foraging 

eastern wood-pewee and to avoid contravention of the Migratory Bird Convention Act. If 

vegetation clearing activities must take place during the aforementioned timing window than a 

nest survey shall be conducted by a qualified professional. 

7.2 Species at Risk 

7.2.1 Bobolink and Eastern Meadowlark 

As indicated in Section 6.2.1 and 6.2.2, bobolink and eastern meadowlark, avian species at risk, 

were identified on-site. Based on the MNRF General Habitat Description (Appendix D), 

Category 1, Category 2 and Category 3 habitat all occur on-site. The current proposed 

development plan could result in the loss of approximately 0.02 ha of Category 1 habitat, 0.56 ha 

of Category 2 and 9.56 ha of Category 3 bobolink habitat, as well as 0.03 ha of Category 1 habitat, 

2.91 ha of Category 2 and 13.8 ha of Category 3 eastern meadowlark habitat.  
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In order to avoid contravention of the Endangered Species Act, the following mitigation measures 

are provided:  

 

• Prior to any potential disturbance associated with construction within regulated 

Category 1, Category 2 or Category 3 bobolink or eastern meadowlark habitat on the site, 

the activity shall be registered with the MECP be submitting a Notice of Activity for 

Bobolink and Eastern Meadowlark – Activities impacting 30 hectares or less of habitat.  

No disturbance can take place prior to receiving conformation from the MECP. 

• As of 2023, proponents have two options to provide compensation for impact habitat:  

o Option 1 – Traditional Habitat Compensation 

▪ A habitat management plan must be prepared by a qualified professional 

detailing the proposed activity, the habitat that will be affected, and created 

or enhanced, how new habitat will be created or enhanced.  

▪ Create and enhance habitat: habitat created or enhanced must be equal to 

the greater of (1) 1.5 times larger than the habitat destroyed, or (2) 4 ha. 

• As the project is impacting approximately 0.24 ha, created or 

enhanced habitat must be 4 ha in size.   

▪ Manage new habitat: for a minimum of 5 years, afterwards new habitat 

must be managed for 20 years since its creation or until the impacted 

habitat is returned to its original state. Management is to maintain grasses, 

forbs and legumes, remove woody vegetation and avoid harvesting, 

mowing, cutting or grazing activities between April 1 and July 31 of any 

year.  

▪ Monitor new habitat: new habitat must be monitored for 5 years, a minimum 

of 3 surveys per year when birds are likely to be present.  

o Option 2 – Payment into the Species Conservation Fund 

▪ Payment to the fund based on the amount of habitat impacted by the 

proposed development.  

▪ Registration and payment must be made prior to any habitat impacts.  

7.2.2 Eastern Small-footed Myotis, Little Brown Myotis and Tri-Colored Bat 

To protect roosting and foraging bats, tree removal where required should take place outside of 

the spring and summer active season (typically March 15 to November 30), when bats are more 

likely to be using forest habitat. If vegetation clearing must be conducted during the spring and 

summer timing window, then an acoustic and roost survey should be conducted by a qualified 

professional.  

7.3 Wildlife 

The following avoidance and mitigation measures are provided in effort to minimize impacts to 

on-site and off-site wildlife: 
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• Vegetation removal should occur outside of March 15 to November 30 to avoid the key 

breeding bird period, bat summer active season, and reptile and amphibian active season. 

The timing windows provides protection of migratory birds, roosting bats, migrating reptiles 

and amphibians and avoids contravention of the Migratory Bird Convention Act and 

Endangered Species Act. If vegetation clearing activities must take place during the 

aforementioned timing window than a nest and roost survey shall be conducted by a 

qualified professional.  

• Installation of silt fence barriers around the entire construction envelope of each future 

residential dwelling to prohibit the emigration of wildlife into the construction area. 

• Cover all stockpiled material with a geotextile to prevent turtles from nesting in the material 

between May 1 and August 1 of any year. 

• Perform daily pre-work sweeps of the construction area to ensure no species at risk are 

present and to remove any wildlife from inside the construction area. 

• Should any species at risk be discovered throughout the course of the proposed works, 

the species at risk biologist with the local MECP district should be contacted immediately 

and operations modified to avoid any negative impacts to species at risk or their habitat 

until further direction is provided by the MECP.  

7.4 Best Practice Measures for Mitigation of Cumulative Impacts 

The following best management practice measures are provided for the mitigation of cumulative 

impacts resulting from general construction and development activities; 

• To protect trees identified to be retained during construction, the Critical Root Zone (CRZ) 

should be identified and fenced. The CRZ is defined as 10 cm from the base of the tree 

for every centimetre in diameter of the tree trunk measured at breast height.   

• Maintain as much permeable surface as possible in future development plans to minimize 

the generation of storm water runoff. 

• Silt fencing should be installed along all setbacks to provide visual demarcation of the 

setbacks and to prevent machinery encroachment and sediment transport.  

• Erosion and sediment control measures should be maintained until all disturbed ground 

has been permanently stabilized.  

• In effort to offset the effect of vegetation clearing, consideration should be given to 

landscape planting with native tree species indicative of the Great Lakes – St. Lawrence 

Forest Region, such as white cedar, white spruce, red maple and red oak.  

General mitigation measures recommended for the protection of water quality include: 

• Buffers should remain vegetated and where possible, be comprised of a mixture of native, 

self-sustaining trees, shrubs and tall grasses. 
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• All future development and construction activities within the study area, including ditching, 

culvert installation, erosion and sediment control and storm water management should be 

completed in accordance with Ontario Provincial Standard Specification 182 and OPSS 

805.  

• Install and maintain effective sediment and erosion control measures before starting work. 

• When native soil is exposed, sediment and erosion control work in the form of heavy-duty 

sediment fencing shall be positioned along the down gradient edge of any construction 

envelopes adjacent to waterbodies. 

• Schedule work to avoid wet, windy and rainy periods.  

•  

• Stormwater management on-site shall follow plans and recommendations as described in 

the Draft Plan of Subdivision and Stormwater Management Report (Stantec, 2023), 

included in Appendix E. Maintain as much permeable surface area as possible in future 

development plans to limit the generation of stormwater runoff. 

• In order to protect aquatic habitat from contamination, it is recommended that all 

machinery be maintained in good working condition and that all machinery be fueled a 

minimum of 30 m from the high-water mark.  

• Any temporary storage of aggregate material shall be set back from the water’s edge by 

no less than 40 m and be contained by heavy-duty silt fencing.  

• Septic systems shall be installed no closer than 30 m from the high-water mark of any 

surface water feature and not located in areas of exposed bedrock.  

• Best practices for siting of septic systems should be adhered to and be installed by a 

licenced septic system contractor ensuring all applicable regulations are met and required 

permits obtained.   
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8.0 CONCLUSIONS 

The proposed project supported by this EIS is the proposed plan of subdivision, permitting the 

development of 42 single-family residential dwellings, on Part Lot 7, Concession 1, in the 

Geographic Township of Drummond, Lanark County, Ontario 

Based on the results of the impact analysis, impacts to the natural environment are anticipated to 

be minimal. Provided that mitigation measures recommended in Section 7 are implemented as 

proposed, no significant residual negative impacts are anticipated from the proposed future 

development. 

Following review of the information pertaining to the natural heritage features of the site, the 

following general conclusions are provided by GEMTEC in regards to the Environmental Impact 

Statement. 

• No significant impacts to natural heritage features identified on-site, including fish habitat, 

significant wildlife habitat or habitats of species at risk are anticipated as a result of future 

residential development. 

• The proposed project complies with the natural heritage policies of the Provincial Policy 

Statement. 

• The proposed development complies with the natural heritage policies of the Lanark 

County Official Plan. 
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9.0 LIMITATION OF LIABILITY 

This report and the work referred to within it have been undertaken by GEMTEC Consulting 

Engineers and Scientists Ltd (GEMTEC), and prepared for Crains' Construction Ltd. and is 

intended for the exclusive use of Crains' Construction Ltd. This report may not be relied upon by 

any other person or entity without the express written consent of GEMTEC and Crains' 

Construction Ltd. Nothing in this report is intended to provide a legal opinion. 

The investigation undertaken by GEMTEC with respect to this report and any conclusions or 

recommendations made in this report reflect the best judgements of GEMTEC based on the site 

conditions observed during the investigations undertaken at the date(s) identified in the report 

and on the information available at the time the report was prepared.   

This report has been prepared for the application noted and it is based, in part, on visual 

observations made at the site, all as described in the report. Unless otherwise stated, the findings 

contained in this report cannot be extrapolated or extended to previous or future site conditions, 

or portions of the site that were unavailable for direct investigation.  

Should new information become available during future work, including excavations, borings or 

other studies, GEMTEC should be requested to review the information and, if necessary, re-

assess the conclusions presented herein. 

 

We trust this report provides sufficient information for your present purposes. If you have any 

questions concerning this report, please do not hesitate to contact our office. 

 

   

   

Emily Young  

Junior Biologist  

 

 

 

Adam Alaimo, B.Sc.    Drew Paulusse, B.Sc. 

Biologist     Senior Biologist 
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Report Figures 

Figure A.1 – Site Location 

Figure A.2 – Site Layout 

Figure A.3 – Vegetation Communities 

Figure A.4 – Proposed Development Plan 

Figure A.5 – Natural Heritage Features 
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Site Photographs 



ATTACHEMNT B

Site PhotographsFile No.

Project

Environmental Impact Statement

Burns Farm Residential Development

Part of Lot 7, Concession 1,             

Lanark County Ontario
100227.008

Site Photograph 1 – Example of disturbed Forb 
Meadow (MEF)

Site Photograph 2 – Example of grass dominated, 
Mixed Meadow (MEM)

Site Photograph 3 – Example of Staging 
Area/Construction (CV). 

Site Photograph 4 – Example of on-site drain, 
adjacent to on-site roadway. 



  

 
 

APPENDIX C 

Report Summary Tables  



TABLE C.1

SUMMARY OF WILDLIFE OBSERVED ON-SITE AND ADJACENT TO SITE

Common Name Scientific Name S-Rank Evidence

American crow Corvus brachyrhynchos S5B Heard calling

American goldfinch Spinus tristis S5B Heard calling

American robin Turdus migratorius S5B Heard calling, observed foraging

Belted kingfisher Magaceryle alcyon S4B Heard calling

Black-capped chickadee Poecile atricapillus S5 Heard calling, observed 

Black-and-white Warbler Mniotilta varia S5B Heard calling

Blue jay Cyanocitta cristata S5 Heard calling

* Bobolink Dolichonyx oryzivorus S4B Heard calling, observed on-site

Canada goose Branta canadensis S5 Heard calling

Common grackle Quiscalus quiscala S5B Heard calling

Common yellowthroat Geothlypis trichas S5B Heard calling

* Eastern meadowlark Sturnella magna S4B Heard calling, observed on-site

Eastern phoebe Sayornis phoebe S5B Heard calling

* Eastern wood-pewee Contopus virens S4B Heard calling

Field sparrow Spizella pusilla S4B Heard calling, observed on-site

Hairy woodpecker Picoides villosus S5 Heard calling

House wren Troglodytes aedon S5B Heard calling

Kildeer Charadrius vociferus S5B, S5N Heard calling, observed foraging

Mourning dove Senaida macroura S5 Heard calling

Northern harrier Circus hudsonius S4B Observed foraging on-site

Northern mockingbird Mimus polyglottos S4 Heard calling

Red-eyed Vireo Vireo olivaceus S5B Heard calling

Red-tailed hawk Buteo jamaicensis S5 Heard calling, observed active nest

Red-winged blackbird Agelaius phoeniceus S4B Heard calling

Savannah sparrow Passerculus sandwichensis S4B Heard calling

Song sparrow Melospiza melodia S5B Heard calling

Turkey vulture Cathartes aura S5B Observed flying overhead

Wild turkey Meleagris gallopavo S5 Observed on-site

Yellow warbler Setophaga petechia S5B Heard calling

Yellow-bellied sapsucker Sphyrapicus varius S5B Heard calling and drumming

Deer Odocoileus virginianus S5 Observed on-site, tracks 

Porcupine Erethizon dorsatum S5 Observed on-site

Notes:

* Denotes a Species at Risk

Subnational Conservation Status Ranks:

S1 - Critically Imperilled, at very high risk of extirpation, very few populations or occurrences or very steep population decline

S2 - Imperiled, at high risk of extirpation, few populations or occurrences or steep population decline

S3 - Vulnerable, at moderate risk of extirpation, relatively few populations or occurrences, recent and widespread population decline

S4 - Apparently Secure, at a family low risk of extirpation, many populations or occurrences, some concern for local population decline

S5 - Secure, at very low or no risk of extirpation, abundant populations or occurrences, little to no concern for population decline

Qualifiers:

S#B - Conservation status refers to the breeding population of the species

S#N -Conservation status refers to the non-breeding population of the species

S#M - Migrant species, conservation status refers to the aggregating transient population of the species

Mammalian Species

Avian Species

Report to: Crains' Construction Ltd.

Project: 100227.008



TABLE C.2

SCREENING RATIONALE FOR SIGNIFICANT WOODLANDS

Woodland Criteria
Further Considered 

in EIS
Rationale

Woodland Size No Contiguous woodlands are not located on-site.

Ecological Functions

a) Woodland Interior No Contiguous woodlands are not located on-site.

b) Proximity No Contiguous woodlands are not located on-site.

c) Linkages No Contiguous woodlands are not located on-site.

d) Water Protection No Contiguous woodlands are not located on-site.

e) Diversity No Contiguous woodlands are not located on-site.

Uncommon Characteristics No Contiguous woodlands are not located on-site.

Economical and Social 

Functional Values
No Contiguous woodlands are not located on-site.

Report to: Crains' Construction Ltd.

Project: 100227.008



TABLE C.3

SCREENING RATIONALE FOR HABITATS OF SEASONAL CONCENTRATION AREAS

Wildlife Habitat
Further Considered 

in EIS
Rationale

Winter Deer Yard No

Suitable woodland habitat is not present on-site. As outlined in the the Signficant Wildlife Habitat 

Criteria Schedules (OMNRF, 2015) winter deer yards and deer managment are an MNRF 

responsibility. Based on review of publically available data from the OMNRF on Land Information 

Ontario Geo-hub, no Stratum I deer yards, Stratum II deer yards, or winter congregation areas 

have been identified on-site or within the broader study area. The closest deer yard to site is a 

patch of Stratum I deer yard located approximately 20 km to the west.

Colonial Bird Nesting Habitat No No suitable habitat located on-site or within the study area to support colonial bird nesting.

Waterfowl Stopover and 

Staging Areas
No No suitable wetland or terrestrial habitat on-site to provide waterfowl stopover and staging areas.

Shorebird Migratory 

Stopover Area
No

Shorebird stopover sites are typically well-known and have a long history of use. The site does not 

contain suitable shoreline habitat for shorebird foraging.

Raptor Wintering Area No Suitable combination of habitat to support species not present on-site. 

Bat Hibernacula No Cave and crevice habitat is not present on-site or within the study area.

Bat Maternity Colonies No
Woodlands on-site do not meet minimum snag density (>10 snags/hectare) requirement to be 

considered SWH for bat maternity colonies.  

Turtle Wintering Area No No suitable wetlands are present on-site to support turtle wintering areas. 

Reptile Hibernaculum No
No structures such as large rock piles, bedrock outcrops, cervices or other karstic features have 

been identified on-site.

Migratory Butterfly Stopover 

Area
No

The site is not located within 5 km of Lake Ontario and therefore does not meet the defining 

criteria.

Landbird Migratory Stopver 

Area
No

The site is not located within 5 km of Lake Ontario and therefore does not meet the defining 

criteria.
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TABLE C.4

SCREENING RATIONALE FOR SPECIALIZED WILDLIFE HABITATS

Specialized Wildlife Habitat
Further Considered 

in EIS
Rationale

Waterfowl Nesting Area No No wetland habitat is present adjacent to the uplands ecosites on-site.

Bald Eagle and Osprey Nesting, 

Foraging and Perching Habitat
No

The site is located >120 m from any habitat which could support foraging bald eagles or osprey.  

Nesting sites for these species are uncommon in Ecoregion 6E (MNRF, 2012).

Woodland Nesting Raptor 

Habitat
 No

Nesting may occur in any ecosite and species preference is towards mature forest stands >30 ha 

with >10 ha of interior habitat with a 200 m buffer. Contiguous forest stands >30 ha are not present 

on-site.  

Turtle Nesting Habitat No
No suitable habitat (exposed mineral soil with minimal vegetation conver) is present within 100 m of 

the wetlands on-site. 

Seeps and Springs No No seeps and springs were identified on-site.

Woodland Amphibian Breeding 

Habitat
No

No suitable wetland and pond habitat within or adjacent to a woodland occurs on-site to support 

woodland amphibian breeding habitat.

Wetland Amphibian Breeding 

Habitat
No No suitable wetland occurs on-site to support wetland amphibian breeding habitat. 

Woodland Area-Sensitive Bird 

Breeding Habitat
No

Woodland area-senstive birds require interior forest habitat located >200 m from the forest edge in 

large (>30 ha) forest stands. Suitable woodlands are not found within the study area.  
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TABLE C.5

SCREENING RATIONALE FOR HABITAT FOR SPECIES OF CONSERVATION CONCERN

General Habitats of Species of 

Conservation Concern

Further Considered 

in EIS
Rationale

Marsh Breeding Bird Habitat No No suitable marsh habitat present on-site to support marsh breeding bird habitat. 

Open Country Breeding Bird 

Habitat
No

No suitable meadow habitat on-site to support open country bird breeding due to recent (< 5 years) 

agricultural disturbances.

Shrub/Early Successional 

Breeding Bird Habitat
No

Candidate early successional breeding bird habitat typically includes fallow fields transitioning to 

early successional forest habitats that are > 10 ha but have not been actively used for farming. 

Suitable habitat is not found on-site. 

Terrestrial Crayfish Habitat No Terrestrial crayfish are only found within southwestern Ontario (MNRF, 2012).

Special Concern and Rare 

Wildlife Species
Yes

The following species of special concern were identified on-site during the site investigation: eastern 

wood-pewee.
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TABLE C.6

SCREENING RATIONALE FOR ANIMAL MOVEMENT CORRIDORS

General Habitats of Species of 

Conservation Concern

Further Considered 

in EIS
Rationale

Amphibian Movement Corridor No No confirmed  wetland amphibian breeding habitat has been identified on-site. 

Deer Movement Corridor No No winter deer yards have been identified on-site by the OMNRF.
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TABLE C.7

SCREENING RATIONALE FOR POTENTIAL SPECIES AT RISK ON-SITE OR WITHIN STUDY AREA

Species ESA Status Habitat Use

Probability of 

Occurrence On-

Site or Within 

Study Area

Rationale 

Avian

Bald Eagle Special Concern
Nest in mature forests near open 

water.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Bank Swallow Threatened

Colonial nester, burrows in 

eroding silt, to sand banks, sand 

pit walls, etc.

Low 
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Barn Swallow Special Concern

Nests in barns and other semi-

open structures.  Forages over 

open fields and meadows. 

Low

Suitable habitat may be found in study area. Species 

not observed during field studies. No historical 

records for species. 

Black Tern Special Concern

Breeds in loose colonies in 

shallow marshes, particularly 

cattails. 

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Bobolink Threatened

Nests in dense tall grass fields 

and meadows, low tolerance for 

woody vegetation. 

High

Suitable grassland habitat available on-site and 

within the study area. NHIC indicates species has 

been observed within 1 km of the site. Species was 

observed on-site during field investigations.

Canada Warbler Special Concern
Prefers wet forests with dense 

shrub layers
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Cerulean Warbler Threatened
Prefers mature deciduous forest 

habitat.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Chimney Swift Threatened
Nests in traditional-style open 

brick chimneys.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Common Nighthawk Special Concern

Nests in a variety of open sites: 

beaches, fields and gravel 

rooftops.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Eastern Meadowlark Threatened

Nests and forages in dense tall 

grass fields and meadows, higher 

tolerance to woody vegetation.  

High

Suitable grassland habitat available on-site and 

within the study area. NHIC indicates species has 

been observed within 1 km of the site. Species was 

observed on-site during field investigations.

Eastern Whip-poor-will Threatened

Nests on the ground in open 

deciduous or mixed woodlands 

with little underbrush, and 

bedrock outcrops.  

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Eastern Wood-Pewee Special Concern
Woodland species, often found 

near clearings and edge habitat.
High

Suitable habitat to support species limited to forested 

areas adjacent to site in study area. Species was 

observed on-site during field investigations.

Evening Grosbeak Special Concern

Nests in trees or large shrubs, 

preference to large coniferous 

forests, will use deciduous.  

Overwinters in Ottawa.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Golden Eagle Endangered

Nests on remote, bedrock cliffs, 

overlooking large burns, lakes or 

tundras

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Golden-winged 

Warbler
Special Concern

Ground nesting, edge species.  

Breeds in successional scrub 

habitats surrounded by forests.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Grasshopper Sparrow Special Concern

Ground-nesting grassland 

species. Prefers fields with low 

sparse vegetation on sand, alvars 

or poor soils. 

Low

Suitable habitat may be present in study area. 

Species not observed. No historical records for 

species. 

Henslow's Sparrow Endangered
Prefers open, moist, tallgrass 

fields. 
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Least Bittern Threatened
Prefers marshes, shrub swamps, 

usually near cattails
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Loggerhead Shrike Endangered

Prefers grazed pastures with 

short grass and scattered shrubs, 

especially hawthorn.  

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Olive-sided Flycatcher Special Concern

Forest edge species, forages in 

open areas from high vantage 

points in trees.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Peregrine Falcon Special Concern

Nests on cliffs near water and on 

more anthropogenic structures 

such as tall buildings, bridges, 

and smokestacks.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Red-headed 

Woodpecker
Endangered

Prefers open deciduous 

woodlands, particularly those 

dominated by oak and beech. 

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Rusty Blackbird Special Concern

Wet wooded or shrubby areas 

(nests at edges of Boreal 

wetlands)

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Short-eared Owl Threatened
Ground nester, prefers open 

habitats, fields and marshes.
Low

Suitable field habitat may be present on-site or within 

the study area. Species not observed on-site. No 

historical occurrence records for species on-site or 

within the study area.

Wood Thrush Special Concern
Prefers deciduous or mixed 

woodlands.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Mammalian
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TABLE C.7

SCREENING RATIONALE FOR POTENTIAL SPECIES AT RISK ON-SITE OR WITHIN STUDY AREA

Eastern small-footed 

Myotis
Endangered

Roosts in rock crevices, barns 

and sheds.  Overwinters in 

abandoned mines.  Summer 

habitats are poorly understood in 

Ontario, elsewhere prefers to 

roost in open, sunny rocky habitat 

and occasionally in buildings 

(Humphrey, 2017).

Moderate

Potentially suitable anthropogenic structures on-site 

and adjacent to site. Available habitat on-site may 

meet bat maternity colony requirements and provide 

foraging and non-maternal roost habitat.  

Little Brown Myotis Endangered

Maternal colonies known to use 

buildings, may also roost in trees 

during summer.  Affinity towards 

anthropogenic structures for 

summer roosting habitat and 

exhibit high site fidelity 

(Environment Canada, 2015). 

Moderate

Potentially suitable anthropogenic structures on-site 

and adjacent to site. Available habitat on-site may 

meet bat maternity colony requirements and provide 

foraging and non-maternal roost habitat.  

Northern myotis 

(Northern Long-eared 

Bat)

Endangered

Occurs throughout eastern North 

America in associated with Boreal 

forests.  Roosts mainly in trees, 

occasionally anthropogenic 

structures during summer 

(Environment Canada, 2015).  

Overwinters in caves and 

abandoned mines.

Low
Species affinity is for Boreal forests and rarely roosts 

in anthropogenic structures.

Tri-colored Bat Endangered

Roosts in trees, rock crevices and 

occasionally buildings during 

summer.  Overwinters in caves 

and mines.

Moderate

Potentially suitable anthropogenic structures on-site 

and adjacent to site. Available habitat on-site may 

meet bat maternity colony requirements and provide 

foraging and non-maternal roost habitat.  

Reptilian

Blanding's Turtle Threatened

Inhabits quiet lakes, streams and 

wetlands with abundant emergent 

vegetation.  Frequently occurs in 

adjacent upland forests.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Eastern Musk Turtle Special Concern Wetlands. Highly aquatic habtiats. Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Eastern Ribbonsnake Special Concern
Marshy edfes of wetlands and 

watercourses.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Northern Map Turtle Special Concern
Highly aquatic species, found only 

in lakes and large rivers. 
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Snapping Turtle Special Concern

Highly aquatic species, found in a 

wide variety of wetlands, water 

bodies and watercourses. 

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Spotted Turtle Endangered Secretive wetland species. Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Wood Turtle Endangered

Primarily terrestrial forest species. 

Associated with clear, gravelly 

streams.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Plants

American Ginseng Endangered
Rich, moist, relatively mature 

deciduous forests.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Black Ash Endangered

Predominantly a wetland species, 

found in swamps, floodplains and 

fens.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Butternut Endangered

Inhabits a wide range of habitats 

including upland and lowland 

deciduous and mixed forests.  

Low

Potentially suitable areas in a regenerative state on-

site. Species was not observed on-site during the site 

investigation. No occurrence record for species on-

site or within broader study area. 

Lichens

Pale-bellied Frost 

Lichen
Endangered

Grows on the bark of hardwood 

trees such as white ash, black 

walnut, American elm and 

ironwood.  Can also be found 

growing on fence posts and 

boulders.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Fish

American Eel Endangered

Primarily nocturnal, hiding in soft 

substrate or submerged 

vegetation during the day.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Bridle Shiner Special Concern

Prefers clear water with abundant 

vegetation over silty or sandy 

vegetation

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Channel Darter Special Concern

Prefers clear water with abundant 

vegetation over silty or sandy 

vegetation

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Lake Sturgeon Endangered

Large lakes and rivers. Forages 

in cool water, 4-9m deep over soft 

substrates. Spawns in shallower, 

fast-flowing areas over rocks or 

gravel.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Northern Brook 

Lamprey
Special Concern

Prefers shallow areas with warm 

water. Larvae burrows in soft 

substrate for up to 7 years.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

River Redhorse Special Concern
Prefers fast-flowing, clear rivers 

over rocky substrate
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 
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SCREENING RATIONALE FOR POTENTIAL SPECIES AT RISK ON-SITE OR WITHIN STUDY AREA

Silver Lamprey Special Concern
Larvae live 4-7 years in burrows, 

preference to soft substrate.
Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Insects

American Bumble Bee Special Concern

Habitat generalist; mixed 

woodlands, variety of open 

habitat

Moderate

Potentially suitable foraging habitat may be available 

on-site. Species not observed. No historical records 

for species. 

Bogbean Buckmoth Endangered

Preferred food plant is bog bean, 

present in a variety of wetlands 

including bogs, swamps and fens.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Gypsy Cuckoo Bumble 

Bee
Endangered

Inhabits a wide range of habitats: 

open meadows, agricultural and 

urban areas, boreal forests and 

woodlands.  

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Monarch Butterfly Special Concern

Caterpillars require milkweed 

plants confined to meadow and 

open areas. Adult butterflies use 

more diverse habitat with a 

variety of wildflowers

Moderate

Potentially suitable foraging habitat may be available 

on-site. Species not observed. No historical records 

for species. 

Mottled Duskywing Endangered

Larval food plant (New Jersey 

Tea) found in sandy areas and 

alvars.

Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Nine-spotted Lady 

Beetle
Endangered Habitat generalist Low

No recent occurrence reports in the area, thought to 

be locally extirpated.

Rusty-patched Bumble 

Bee
Endangered Habitat generalist Low

Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

Traverse Lady Beetle Endangered Habitat generalist Low
Suitable habitat not present in study area. Species 

not observed. No historical records for species. 

West Virginia White 

Butterfly
Special Concern

Requires mature moist deciduous 

woods with larval host plant 

toothwort.

Low
Necessary vegetation and toothwort plant are not 

present on-site or within study area. 

Yellow-banded 

Bumble Bee
Special Concern

Habitat generalist; mixed 

woodlands, variety of open 

habitat

Moderate

Potentially suitable foraging habitat may be available 

on-site. Species not observed. No historical records 

for species. 
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1.0 INTRODUCTION 

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by Wilburt Crain 

to conduct a hydrogeological investigation and terrain evaluation at the site of a proposed 

residential subdivision on the Burns Farm, located in the Township of Drummond / North Elmsley, 

Ontario, and herein referred to as the ‘Site’.  

The Site is a rectangular shaped lot consisting of approximately 39.3 hectares (97 acres) of rural 

zoned land (RU Zoning), located approximately 2.5 kilometres east of the Town of Perth. The Site 

is located between Drummond Concession 2 to the north and Drummond Concession 1 to the 

south. The extent of the Site is illustrated on Figure 1 in Appendix A.  

A total of 42 residential lots are being proposed, with lot sizes ranging from 0.80 to 2.03 hectares, 

with an average lot size of 0.84 hectares.   

1.1 Project Timeline 

This consolidated hydrogeological investigation report serves to compile several previous 

hydrogeological investigation reports for the proposed Burns Farm Subdivision and residential 

severances / lot addition on the adjacent property parcel (refer to Figure 1 for severance 

locations). A brief summary of the project timeline and peer-review comment responses are 

provided in Appendix B.  

Table 1.1 – Report Submission and Peer-Review Summary 

Date Application Document Key Comments / Notes 

Aug 11, 

2021(1) 
Subdivision  

Technical Review 

Memorandum, Claire 

Milloy to Phil Mosher – 

Hydrogeological 

Assessment / Terms of 

Reference, GEMTEC, 

June 30, 2021 

Initial concerns identified: 

• Existing and potential nitrate 

impacts (“the potential for 

nitrate impacts should be 

further investigated…”). 

• Potential pathogenic impacts 

(chlorine residual in samples) 

• Concerns about development 

on advanced septic systems – 

need HU input. 

• Need multiple lines of evidence 

to show site is not 

hydrogeologically sensitive 

(include groundwater gradients 

(recharging or discharging), 
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Date Application Document Key Comments / Notes 

existing chemistry (indicators of 

impacts), groundwater 

temperature and chemistry 

changes following groundwater 

recharge events etc.). 

• Nitrate dilution calculations are 

not applicable. 

• Clay seals may be a best 

practice but they are not to be 

used to justify new 

development in vulnerable/ 

sensitive terrain.   

• Clay seals may be a best 

practice but they are not to be 

used to justify new 

development in vulnerable/ 

sensitive terrain.   

Jan 19, 

2022(1) 
Subdivision  

Technical Review 

Memorandum, Jennifer 

Gorrell to Phil Mosher - 

Hydrogeological 

Investigation & Terrain 

Analysis, Proposed 

Residential Subdivision, 

Part of Lot 6 and Lot 7, 

Concession 1, Drummond 

Township, Ontario, 

GEMTEC, 2021-10-28 

• Same and comparable 

concerns previously expressed. 

• Data presented to support 

previous argument of 

agricultural impact was 

insufficient.  Result was finding 

that water quality at the 

Fellingers Mills subdivision had 

deteriorated since the original 

test well chemistry, adding 

support to the concern about 

hydrogeological 

sensitivity/development 

impacts. 

Feb 8, 

2022(1) 
Severances 

Technical Review 

Memorandum, J. Gorrell to 

Phil Mosher 

Re: Proposed Drummond 

• No issue with lot addition, but 

impact of third residential lot 

also needs to be considered. 
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Date Application Document Key Comments / Notes 

Concession 1 Residential 

Severances, Scoped 

Hydrogeological 

Evaluation, Part Lot 7, 

Concession 1, Township 

of Drummond, Ontario, 

GEMTEC, 2022-01-04 

Jun 24, 

2022(1) 
Severances 

RE: Potential process for 

finalizing Crain/Kenny 

severance applications; e-

mail with attachments 

(listed below) to Phil 

Mosher, GEMTEC, 2022-

06-09 

• Issues partially resolved 

• Feedback on additional 

information 

• Nitrate concentrations above 

background are present to at 

least 30 metres 

• No further wells should be 

drilled with the 60' casing 

Aug 18, 

2022(1) 
Severances 

Re: Proposed Drummond 

Concession 1 Residential 

Severances Scoped 

Hydrogeological 

Evaluation Part Lot 7, 

Concession 1 Township of 

Drummond, Ontario 

• No comment 

Dec 12, 

2022(1) 
Severances 

Re: Proposed Drummond 

Concession 1 Residential 

Severances, Scoped 

Hydrogeological 

Evaluation, Part Lot 7, 

Concession 1, Township 

of Drummond, Ontario, 

GEMTEC, 2022-12-09 

• Between August and Dec, 

there were communications 

between RVCA and GEMTEC 

to try and optimize use of time 

and resources.  Focus was on 

analysing the available data to 

try and find a well construction 

method that would assure that 

the test wells would not 

continue to provide pathways 

for downward migration.  Area 

well records were plotted 
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Date Application Document Key Comments / Notes 

according to approximate 

elevation. 

• Wells cased and grouted to 

36.6 m seem to produce water 

without nitrate contamination.  

The water quality also met the 

ODWS or limits considered 

reasonably treatable by D-5-5.  

Mn is very high, and it is 

recommended a warning about 

the potential impacts identified 

by Health Canada be 

considered.   

• 10 test wells were constructed 

and discussion was related to 

results from all wells.  The 

review considered the data 

from the well that was 

constructed to the 

recommended design. 

• Test wells that don’t meet the 

recommended design should 

be abandoned, except for the 

wells on private property that 

are in service.  Test wells on 

private property that are not 

being used should also be 

abandoned. 

• Severances approved 

Apr 19, 

2023 
Subdivision 

Re: Hydrogeological 

Investigation Work 

Program, Proposed 

Residential Subdivision – 

Burns Farm, Part of Lot 6 

and Lot 7, Concession 1, 

• Work program submitted to 

newly assigned peer-reviewer 

Bluemetric Inc.  
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Date Application Document Key Comments / Notes 

Perth, Ontario, GEMTEC, 

2023-04-19 

Jul 11, 

2023 
Subdivision   

Re: Consolidated 

Hydrogeological 

Investigation & Terrain 

Analysis, Proposed 

Residential Subdivision 

Phase 1, Part of Lot 6 and 

Lot 7, Concession 1, 

Drummond Township, 

Ontario, GEMTEC, 2023-

07-11 

• GEMTEC report submission.  

Aug 8, 

2023 
Subdivision 

Re: Technical Review 

Memorandum, Burns 

Farm Subdivision (1660 

Drummond Concession 2, 

Proposed 30 Lot 

Subdivision, Hydrogeology 

Assessment by GEMTEC 

dated July 11, 2023. 

Peer-review completed by 

BluMetric Environmental, 

Russell Chown, P.Geo. 

and Robert Hillier, P.Geo. 

• Provided in Appendix B.  

Sep 29, 

2023 
Subdivision 

Re: Response to Peer 

Review Comments, 

Proposed Residential 

Subdivision Phase 1, Part 

of Lot 6 and Lot 7, 

Concession 1, Drummond 

Township, Ontario, 

GEMTEC, 2023-09-23. 

• Response to peer-review 

comments addressed by 

GEMTEC, provided in 

Appendix B.  
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Date Application Document Key Comments / Notes 

Sep 29, 

2023 

Subdivision 

(Phase 1 

and 2) 

Current Submission 

• Hydrogeological Investigation 

and Terrain Analysis Report 

submitted to support 42-lot 

subdivision (previous 

submissions were for 30-lot 

‘Phase 1’ of Burns Farm).  

Notes: 1. August 11, 2021 to December 12, 2022 summary provided by Jennifer Gorrell of GRI Inc., summary memo 

provided in Appendix B.    

1.2 Objectives of Investigation and Reporting 

The objectives of this investigation are as follows: 

• To consolidate current and previous hydrogeological investigation results from 

investigations completed on-site and on adjacent lands;   

• To review available background information to assist in characterization of subsurface 

conditions in the vicinity of the Site and develop a hydrogeological conceptual model; 

• To identify and characterize the shallow subsurface conditions on the site as they relate to 

the design of septic sewage disposal systems under the Ontario Building Code (OBC); 

• To assess the potential for impact on the receiving aquifer(s) and any nearby surface water 

features from on-site septic disposal systems; 

• To investigate the potential quantity and quality of groundwater available from drilled test 
wells on the site for potential domestic supply; and, 

• To assess the long-term impacts on groundwater supply from existing developments on 

drilled water supply wells in the vicinity of the Site. 

Following a review of available background information and analysis of the results of the field 

investigation, conclusions and recommendations for the proposed residential development of the 

site are provided.  

2.0 REVIEW OF BACKGROUND INFORMATION 

2.1 Land Uses in the Study Area 

Much of the Site is currently vacant undeveloped land which was previously used for agricultural 

activities. The former agricultural activities included rotating crops such as soybean, oats, and 

barley prior to 2019.  
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Specific land uses within the study area near the site boundaries are documented in Table 2.1. 

Figure 2 in Appendix A presents the known land uses in the vicinity of the Site.  In summary, this 

consists primarily of a combination of vacant undeveloped agricultural land use areas and 

forested areas, and residential properties on private services. Lands south of the Site have had 

earth fill removed for the construction of the existing Site temporary roads. There are currently 11 

dwellings located within 500 metres of the proposed development. Based on historical air photo 

review, there also appears to be a stable and circular path around the property to the north across 

Drummond Concession 2 Road. Based on information provided by the property owner (via the 

client), there are only three horses that are kept on the property. The Site and the majority of 

surrounding lands are zoned rural, with one highway commercial and one industrial rural property 

within 500 metres of the Site and a mobile home development and aggregate pit zoned lands 

within one kilometre of the Site (refer to Figure 3).  

Potential impacts to groundwater quality from adjacent lands within 500 metres of the Site 

boundary are limited to those associated with local wetlands, residential septic systems, 

equestrian properties, commercial/industrial properties (landscaping company) and both past and 

present agricultural land use.  

No large-scale water takings capable of causing adverse impacts to groundwater quantity were 

identified within 500 metres of the site boundary (https://www.ontario.ca/page/map-permits-take-

water; accessed June 21, 2023). 

Table 2.1 – Summary of Land Uses in Study Area 

Site Boundary Existing Land Use 

North 
• Residential properties, vacant/agricultural lands, equestrian (3 

horses), and wetlands 

East • Residential properties and vacant/agricultural lands 

South • Residential properties and vacant/agricultural lands 

West 
• Residential properties and vacant/agricultural lands, provincially 

significant wetland (Perth Long Swamp) 
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2.2 Topography and Hydrology 

Overall, the Site is relatively flat with a regional slope to the southeast. According to topographic 

maps, the ground surface elevations across the site range from about 136 to 140 metres above 

sea level (refer to Figure 1 in Appendix A).  The maps indicate a topographic divide located 

approximately 800 metres west of the Site where the slope is to the southwest towards the Tay 

River, consistent with subwatershed mapping.     

The Site is located within the Tay River – Port Emsley catchment system. Based on RVCA 

watershed report (2017), the Site drains towards the north-east, influenced by the local 

topography, eventually reaching the local agricultural drainage network where it flows south 

towards the Tay River. The nearest Provincially Significant Wetland is present approximately 600 

metres northwest of the proposed development and is within the Tay River – Perth watershed. 

Based on local topography and drainage networks (RVCA, 2017), drainage from the site 

ultimately flows south towards the Tay River and is not expected to flow towards Provincially 

Significant Wetlands (refer to Figure 4).  

2.3 Regional Surficial and Bedrock Geology 

Surficial geology maps (Ontario Geologic Survey, 2010) of the area indicate that the Site is 

underlain by shallow and discontinuous deposits of fine textured glaciolacustrine soils consisting 

of silt and clay with minor sand and gravel overlying bedrock at depths ranging between about 0 

to 2 metres.   

Bedrock geology maps (Armstrong and Dodge, 2007) indicate that the bedrock at this site 

consists of Paleozoic age Beekmantown Group sandstone, dolomitic sandstone and dolostone of 

the March Formation.  The March Formation is underlain by sandstone of the Nepean Formation.  

Based on our previous subsurface investigations and bedrock outcrops observed at the Site, 

dolostone bedrock is horizontally bedded in this region. Available karst mapping (Brunton and 

Dodge, 2008) does not indicate the presence of any inferred or potential karstic features within 

500 metres of the Site.  

The maps indicate the presence of a northeast-southwest trending fault, known as the 

Madawaska Fault, through the wetlands northwest of the Site. The regional geologic cross section 

prepared by MVRVCA (2011; Figure 2-5) indicates Nepean sandstone underlain by Precambrian 

granite is located west of the Madawaska fault and Oxford/March Formations dolostone and 

limestone, underlain by Nepean sandstone and Precambrian granite is located east of the fault.  

Surficial and bedrock geology maps are provided on Figures 5 and 6 in Appendix A. 

2.4 Environmental Considerations 

Regional scale investigations have been carried out to assess groundwater vulnerability and 

impacts to the water supply aquifer. Groundwater characterization and vulnerability studies of the 
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March/Nepean Formation aquifer have been completed in the Mississippi-Rideau Source 

Protection Region (MRSPR), where communal groundwater wells supply the towns of Kemptville 

and Merrickville (MRSPR, 2011; Golder, 2003).  

In review of Mississippi-Rideau Source Protection Region’s Assessment Report (MRSPR, 2011), 

the relevant background information is provided (figure references presented below are from 

MRSPR, 2011): 

• The site, along with the majority of the MRSPR is located within an area of highly vulnerable 

aquifer (Figure 5-1d);  

• The primary water supply aquifer is a sandstone aquifer (Figure 3.5-3);  

o MRSPR (2007) mapping indicates the upper dolostone/limestone aquifer of the 

Oxford/March Formations are underlain by sandstone of the Nepean Formation, 

followed by Precambrian granite (Figure 3.4-6).  

• The Site is not located within a significant recharge area (Figure 5-3c);  

• The annual shallow groundwater elevations decrease to the southeast (Figure 3-12) and,  

• The annual deep groundwater elevations decrease to the southeast, towards the St. 

Lawrence River (Figure 3-13).  

• Nitrate concentrations in the vicinity of the Site are identified as <1.00 mg/L and 1.01 to 

5.00 mg/L, with no concentrations greater than 10.00 mg/L identified within 35 kilometres 

of the Site (Figure 2-18).  

As part of the Kemptville and Merrickville communal supply vulnerability investigations, isotope 

sampling was completed to characterize age of groundwater and estimate travel times (Golder, 

2009). The groundwater residence times increased with depth, from 12 years (screened interval 

6.0 to 10.1 metres below ground surface) to a maximum estimate age of 45 years (screened 

interval of 45.4 to 49.5 metres; Golder, 2009). The isotope results indicated that the groundwater 

supplying the Merrickville communal wells was well mixed, and groundwater was recharged at a 

distance (Golder, 2009). The resultant travel times for the deep aquifer range from 2 to 25 years 

(Figure 5-4 of MRSPR, 2011).  

2.5 Ontario Ministry of Environment, Conservation and Parks Water Well Records 

The Ministry of the Environment, Conservation and Parks (MECP) Water Well Records for 

existing private wells in the surrounding development were obtained to determine the 

characteristics of existing private wells on and in the vicinity of the Site (500 metres radius). The 

locations of the water well records are provided in Figure 7.  

Table 2.2 provides a summary of the well characteristics for the 18 water well records for depth 

to water found, static water levels, depth to bedrock, depth into bedrock, and total well depth. The 

MECP Water Well Records are summarized in Appendix C.  
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Table 2.2 – Summary of Water Well Records Search Results 

Parameter 10th Percentile 90th Percentile Average  

Depth Water Found1 (m) 10.1 17.7 13.6  

Static Water Level (m) 2.3 7.7 4.4  

Depth to Bedrock (m) 0.2 1.8 1.2  

Total Well Depth (m) 12.2 18.9 16.3  

Well Yield / Recommended 

Pumping Rate (L/min) 
49.2 75.7 68.8 

Notes. 1. Depth water found as reported by well technician (refers to water bearing fractures encountered at the time 
of drilling).  
 

A total of 18 well records were reviewed from the MECP online water well record mapping 

resource.  All of the drinking water well records were for wells completed in bedrock.  Based on 

the offsite MECP Water Well Records, the Site and adjacent lands are characterized by wells with 

an average overburden thickness of 1.0 metres and completed to an average depth of 16.3 

metres. Groundwater was encountered at an average depth of 13.6 metres. 

The sedimentary bedrock lithologies from the March Formation consist of interbedded grey quartz 

sandstone, dolomitic quartz sandstone, and blue-grey sandy dolostone and dolostone.  

Dolostones of the lower portions of the March Formation are described as light to medium 

brownish to greenish grey dolostone, making it difficult to distinguish using drill cuttings.  These 

can frequently be identified in drilling records as ‘limestone’.  The transition between the March 

Formation and the underlying Nepean Formation can be transitional – the lower presenting as a 

sedimentary sandstone unit.  Precambrian aged bedrock underlies the Nepean formation at 

greater depths.   

2.6 Summary of Previous Hydrogeological Investigations  

2.6.1 Houle Chevrier Engineering (2005) 

In 2006 Houle Chevrier Engineering Ltd. (HCENG) completed a hydrogeological investigation and 

terrain analysis in support of a 49-lot residential development, referred to as the Fellinger Mills 

Residential Subdivision, located approximately 2.5 kilometres east of the Site. The findings of the 

investigation were provided in a report is titled “Hydrogeological Assessment and Terrain 

Evaluation, Proposed Subdivision, Part of Lot 12, Concession1, Township of Drummond/North 

Elmsley, County of Lanark, Ontario, File: 09-T-05010, 09-T-05011” and dated November 2, 2005.  
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A summary of the relevant conclusions and recommendations from the HCENG (2005) 

investigation are provided below:  

• Proposed Development: 49-lot residential development on private services (individual well 

and septic), typical lot size of 0.6 hectares and total development area of 36.8 hectares.   

• Aquifer Vulnerability: The Site is underlain by thin soil cover consisting of topsoil, silty sand, 

silty clay and glacial till ranging from 0.3 to 1.3 metres in thickness. The bedrock observed 

on-site was horizontally bedded and water bearing zones are likely not connected to the 

shallow fractured bedrock. Protective measures for water supply wells and septic systems 

were recommended.   

• Test Well Construction: Five on-site test wells were advanced, with 10 metres of casing 

below ground surface and well depths ranging from 22.9 to 27.4 metres.  

• Water Quality: The water quality of the proposed water supply aquifer (cased to a minimum 

depth of 10.0 metres) was considered to be suitable for consumption based on MOE health 

related criteria. Some treatment, such as conventional water softeners, may be necessary 

to reduce aesthetic issues.  

• Water Quantity: Water quantity is sufficient for residential use and will sustain repeat 

pumping at the test rate of 25 to 50 litres per while causing minimal to negligible 

interference effects on neighbouring wells.  

• Septic Impact: The septic impact assessment was completed in accordance with MECP 

Procedure D-5-4 nitrate dilution assessment. The calculated nitrate concentration at the 

property boundary was 7.6 mg/L.   

• Septic System Recommendations: 150 millimetre thick silty clay seal between bedrock and 

imported septic sand. 

• Construction Considerations: Bedrock excavation could be carried out using drill and 

blasting, hoe ramming or a combination of both.  

 

2.6.2 McIntosh Perry (2015) 

McIntosh Perry Consulting Engineers Ltd. (McIntosh Perry) conducted a hydrogeological 

investigation for Phase 1 of the proposed plan of subdivision in January 2015. A hydrogeological 

investigation report was not prepared, and available data files were provided to GEMTEC by 

Wilburt Crain.  

Five test wells were constructed as part of the McIntosh Perry (2105) investigation. The wells 

were installed in sandstone to a depth ranging between 18 and 20 metres below ground surface. 

The reported overburden thickness at the well locations ranged between 0.3 and 2 metres.  
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Well yields from the five test well were in the order of 20 gallons per minute.  

Groundwater quality sampling was conducted in all five test wells by McIntosh Perry on January 

15, 2015. Groundwater quality met Ontario Drinking Water Standards, Objectives and Guidelines 

(ODWSOG) for the most part except for hardness in all wells, iron, and turbidity in TW 2 and TW 

3 and manganese in TW 3 only. All concentrations were within treatability limits. However, the 

presence of nitrate at concentrations ranging from 2.9 mg/L (TW 5) to 5.24 mg/L (TW 4) in the 

northern half of the subdivision were noted.   

2.6.3 GEMTEC (2022) 

GEMTEC completed a hydrogeological investigation and terrain analysis in support of three 

proposed severance lots adjacent to the Site (refer to severance Site Plan provided in Appendix 

B). GEMTEC prepared a report titled “Scoped Hydrogeological Evaluation – Consolidated Report, 

Proposed Residential Severances, Part Lot 7, Concession 1, B21/064, B21/065, B21/066, Perth, 

Ontario” and dated December 9, 2022 in support of the proposed severances. The three proposed 

severance lots were approved by the Township of Drummond/North Elmsley and reviewing 

agency (GRI Inc. on behalf of Rideau Valley Conservation Authority).  

A summary of the relevant conclusions and recommendations from the GEMTEC (2022) 

investigation, which was completed in conjunction with the current investigation, are provided 

below:  

• Proposed Development: Three severance lots of size 1.9 hectares, 2.5 hectares and 

27.5 hectares, and one retained lot of size 2.3 hectares.  

• Aquifer Vulnerability: The lots are located within a mapped highly vulnerable aquifer and 

detectable nitrate concentrations were encountered in all private wells tested, except for 

the newly constructed on-site test well with deep casing. The source of nitrate is attributed 

to multiple sources including; agricultural, residential septic systems, and geothermal 

systems with shallow casings/ poorly constructed wells on neighbouring properties.  

• Test Well Construction: One newly constructed test well TW1710D (well tag #A361167) 

which has 36.6 metres of casing was completed to a depth of 42.7 metres.  

• Water Quality: The water quality of the proposed water supply aquifer (TW1710D cased to 

a depth of 36.6 metres) meets the ODWQS health related and maximum acceptable 

concentrations for all parameters tested and is representative of long-term water quality 

from which future lot owners are likely to obtain from their wells.  

• Water Quantity: Water quantity is sufficient for residential use and will sustain repeat 

pumping at the test rate and duration at 24-hour intervals over the long term.  

• Septic Impact: The septic impact assessment was completed in accordance with MECP 

Procedure D-5-4 lot size considerations (all lots are greater than 1.0 hectares) and also 
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nitrate dilution assessment. The calculated nitrate concentration at the property boundary 

ranged from 2.59 to 3.34 mg/L.   

 

2.7 Site Servicing Options Statement 

2.7.1 Provincial Policy Statement 

The Provincial Policy Statement (Ministry of Municipal Affairs and Housing, 2020) indicates that: 

• Municipal sewage and water services are to be utilized where possible to support the 

protection of the environment and minimize potential risks to human health and safety; 

• Private communal sewage and water services can be utilized where municipal services are 

not available and are the preferred solution for multi-unit lot developments; and 

• Where communal services are not available, planned, or feasible, “individual on-site 

sewage and water services may be used if site conditions are suitable for the long-term 

provision of such services with no negative impacts”. 

2.7.2 Official Plan for Township of Drummond / North Elmsley  

The Official Plan for Township of Drummond / North Elmsley (DNE; Delcan Corporation, 2012) 

indicates that: 

• All developments within the DNE (2012) had taken place on individual water and sewage 

services and will generally continue to do so where the conditions are suitable; 

• All subdivision and site plans applying individual private services must include reporting on 

servicing options and a hydrogeological and terrain analysis study;  

• Attachment to municipal services would be considered where it consists of an extension of 

existing municipal infrastructure from Perth or Smith Falls. 

The Site is located within the DNE. Municipal services are not available, planned, or economically 

feasible for the development at this time. Shallow bedrock and a minimum distance of 1.5 

kilometres from the Town of Perth would make connecting to the nearest system cost prohibitive, 

given that the proposed subdivision includes only 42 single-family units. Further developments in 

the area may make connecting municipal services viable in the future and would comply with the 

general provisions of the Official Plan of the DNE (Delcan Corporation, 2012). 

The use of individual sewage and water services for the proposed development adheres with the 

provisions set out in Section 3.18 of the Official Plan of the DNE (Delcan Corporation, 2012). 
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3.0 TERRAIN EVALUATION  

3.1 Field Procedure 

A total of 14 test pits numbered 21-1 to 21-14, inclusive, were advanced using a backhoe on 

April 19, 2021 on the Site and surrounding lands owned by the Mr. Crain. Six test pits were 

completed within the footprint of the proposed subdivision.  These test pits are numbered 21-2 to 

21-7, inclusive.  Locations of on-site test pits are shown on Figure 1 in Appendix A.  

The test pits excavation depths ranged between 0.2 metres and 1.8 metres below ground surface.  

The test pits were terminated at these depths due to practical refusal on bedrock.  

The subsurface conditions in the test pits were identified by visual and tactile examination of the 

materials exposed on the sides and bottom of the test pits. The short-term groundwater condition 

within the open test pits was observed upon completion of excavating.  

Following the completion of the test pit excavation, soil samples were returned to our laboratory 

for examination by an environmental engineer/geoscientist. Descriptions of the subsurface 

conditions logged in the test pits are provided on the Record of Test Pit sheets, Test Well records 

and grain size analysis results appended (Appendix C).   

The ground surface elevations at the test pit locations were determined by GEMTEC using a 

Trimble R10 GPS survey instrument.  The elevations are referenced to geodetic datum.  All field 

work was observed by a member of GEMTEC engineering staff.   

3.2 Soil and Groundwater Conditions 

3.2.1 General 

As previously indicated, the soil and groundwater conditions identified in the test pits are given on 

the Record of Test Pit sheets in Appendix C.  The logs indicate the subsurface conditions at the 

specific test locations only.  Boundaries between zones on the logs are often not distinct, but 

rather are transitional and have been interpreted.  The precision with which subsurface conditions 

are indicated depends on the method of excavation, the recovery of samples, the method of 

sampling, and the uniformity of the subsurface conditions.  Subsurface conditions at other than 

the test locations may vary from the conditions encountered in the test pits. In addition to soil 

variability, fill of variable physical and chemical composition can be present over portions of the 

Site or on adjacent properties. 

The groundwater conditions described in this report refer only to those observed at the place and 

time of observation noted in the report. These conditions may vary seasonally or as a 

consequence of construction activities in the area. 

The soil descriptions in this report are based on commonly accepted methods of classification 

and identification employed in geotechnical practice. Classification and identification of soil 
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involves judgement and GEMTEC does not guarantee descriptions as exact but infers accuracy 

to the extent that is common in current geotechnical practice. 

The following presents an overview of the subsurface conditions encountered in the test pits 

advanced during this investigation. 

3.2.2 Topsoil 

A surficial layer of topsoil was encountered at all the test pit locations.  The topsoil is generally 

composed of dark brown silty sand with varying amounts of organic material.  The topsoil layer 

has a thickness ranging between 0.2 to 0.3 metres.  

3.2.3 Silty Sand to Sandy Silt 

In all test pits, except TP21-3 and 21-5, native deposits of varying amounts of light brown silty 

sand to sandy silt were encountered underlying the topsoil layer.  

The sandy deposits have a thickness ranging between approximately 0.18 and 1.95 metres and 

are found at depths ranging between approximately 0.18 and 2.20 metres below ground surface. 

3.2.4 Bedrock 

The depth to bedrock varies throughout the site, with excavator refusal on inferred bedrock 

encountered in all test pits at depths ranging between 0.2 and 1.8 metres below ground surface. 

Based on bedrock observed in test pits, shallow bedrock at the Site consists of dolostone. It 

should be noted that the type and quality of bedrock was not confirmed by bedrock coring. 

An overburden contour map was created (see Figure 8) to assess the hydrogeological sensitivity 

of the Site. Much of the Site has an overburden thickness ranging from 0.4 metres to 0.8 metres, 

except for the portion of the Site north of test well TW-04 where the overburden thickness 

increases from 0.8 metres to more than 1.6 metres to the north. Based on the shallow bedrock 

found at a depth of less than 2 metres, the Site is considered hydrogeologically sensitive and 

recommendations pertaining to the use of a clay liner for septic systems, increased casing depth 

and increased separation distances between wells and septic systems are included in this report.  

3.2.5 Groundwater Conditions: Overburden – Bedrock Interface   

Groundwater was observed on April 19, 2021, in at the overburden-bedrock interface in test pits 

TP21-4, 21-6 and 21-9. Groundwater conditions were only observed for the short period of time 

when the test pits were open.  

The observed shallow groundwater conditions are summarized in Table 3.1. 
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Table 3.1 – Observed Groundwater Conditions on April 19, 2021 

Test Pit Groundwater Depth Below Ground Surface (metres) 

21-3 - 

21-4 0.8 (seepage on bedrock surface) 

21-5 - 

21-6 0.6 (seepage on bedrock surface) 

21-7 - 

 

Horizontal fractures were observed in exposed bedrock at the site. The presence of some vertical 

joints was also noted, suggesting that groundwater, if present in the overburden, would be 

hydraulically interconnected with the shallow bedrock aquifer. However, based on standing water 

observed in excavated trenches in bedrock during the test pitting program, groundwater appeared 

to be found approximately 0.5 metres below the bedrock surface in the excavated areas (see site 

photos provided in Appendix I). This condition may potentially be different during the spring or 

following periods of high precipitation.  

Table 3.2 below provides a summary of water levels measured in test wells TW-01 to TW-05 

inclusive, completed in bedrock. 

Table 3.2 – Test Well Groundwater Levels on July 15, 2021 and March 18, 2022 

Test 

Well 

Ground 

Surface 

Elevation 

(masl)1 

Groundwater Level (mbgs)2 Groundwater Elevation (masl) 

2021-Jul-15 2022-Mar-18 2021-Jul-15 2022-Mar-18 

TW-01 135.90 3.23 0.98 132.67 134.92 

TW-02 138.00 5.37 3.08 132.63 134.92 

TW-03 136.50 3.38 1.18 133.12 135.32 

TW-04 136.50 4.03 1.73 132.48 134.77 

TW-05 136.50 3.54 1.22 132.95 135.28 

 Notes: 
1- masl: metres above sea level 
2- mbgs: metres below ground surface 
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It should be noted that groundwater elevation increases seasonally by 2.2 to 2.3 metres between 

the months of July and March. In order to assess if the water table is seasonally present in 

overburden at the site, groundwater elevations at the test pit locations were derived from 

groundwater contours generated using groundwater levels measured at the test wells in July 2021 

and March 2022. This approach assumes a hydraulic connection between the shallow aquifer 

and water supply aquifer.  Groundwater elevation estimates were compared to bedrock elevation 

obtained at on-site test pit locations. If a hydraulic connection is not present, the exercise remains 

valid to evaluate the potential for the occurrence of seasonal artesian conditions at the site.  

Table 3.3 below provides a summary of ground surface, bedrock surface and groundwater 

elevations. Despite seasonal groundwater elevation fluctuations of 2.2 to 2.3 metres, the 

estimated groundwater elevation remains below the bedrock surface at all test pit and test well 

location, with the exception of TW-05 where groundwater elevation was estimated to exceed that 

of the bedrock surface by approximately 0.5 m. It should be noted that the bedrock surface 

elevation is lower in this area and that the overburden thickness reaches 1.8 metres at that 

location. As a result, it appears groundwater may rise in the overburden material at that location, 

but it would likely remain below the ground surface elevation by more than 1 metre. 

Table 3.3 – Assessment of Shallow Groundwater Conditions 

Test 

Well 

Ground 

Surface 

Elevation 

(masl)1 

Overburden 

Thickness (m) 

Bedrock 

Surface 

Elevation 

(masl) 

Groundwater Elevation (masl) 

2021-07-15 2022-Mar-22 

TP21-03 137.30 0.30 137.0 132.92 135.22 

TP21-04 137.70 0.79 136.9 132.82 135.12 

TP21-05 136.80 0.20 136.6 132.72 135.02 

TP21-06 136.80 0.56 136.2 132.92 135.22 

TP21-07 137.60 0.84 136.8 132.92 135.12 

TW-03 136.50 0.91 135.59 133.12 135.32 

TW-04 136.50 0.31 136.69 132.48 134.77 

TW-05 136.50 1.80 134.8 132.95 135.28 

 Notes: 
1- masl: metres above sea level 
2-  Groundwater elevation estimates at test pit locations were interpolated based on groundwater 

elevation contours obtained from test well data 
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Based on groundwater elevation contours generated using groundwater elevations measured on 

July 15, 2021 and March 22, 2022, the local groundwater flow direction is to the southwest (see 

Figure 7). Despite the occurrence of seasonal groundwater elevation variations, the changes 

appear to be uniform across the Site as the groundwater elevation contours patterns remained 

consistent. However, it should be noted that given the elongated geometry of the proposed 

subdivision, test wells are generally aligned, and their spatial distribution is not ideal for estimating 

the regional groundwater flow direction. To provide a more reliable assessment of the regional 

groundwater flow direction, static water levels obtained from MECP water well records within a 

radius of more than 5 kilometres were converted to groundwater elevations based UTM 

coordinates provided in the water well records and ground surface elevations estimates for each 

record location extracted from a digital elevation model (DEM) of the area.  

The DEM was extracted from Canadian Digital Elevation Model obtained from the Government of 

Canada Geospatial Data Extraction webpage: https://maps.canada.ca/czs/index-en.html on 

March 18, 2022. Despite some inherent uncertainty related to the UTM coordinates provided in 

the well records and the resolution of the DEM, this approach provides a reasonable estimate of 

the groundwater flow direction at the regional scale. Groundwater elevation contours were 

generated using the regional groundwater estimates and despite showing local fluctuations, it 

appears that the regional groundwater flow direction is easterly and differs from the westerly 

estimate obtained at the site scale. This localized variation is also observable in the regional scale 

contours. The regional scale contour map is provided as Figure 9 in Appendix A.   

4.0 HYDROGEOLOGICAL CONCEPTUAL MODEL 

Based on the results of the review of MECP water well records, land use observations and 

available geology maps, the local hydrogeology on the Site and adjacent lands are characterized 

by thinly veneered quaternary sediments consisting of silty clay, sands and glacial till.   

The overburden thickness varies across the site, ranging from 0.2 to 1.8 metres based on test 

well and test pit information (Figure 8). The overburden thickness is less than 1.0 metres over the 

majority of the site, except in the northern portion and within 150 metres of Drummond Concession 

2 road where the soil thickness ranges from 1.0 to 1.8 metres. The site-specific geology findings 

are consistent with the findings of the available background information.   

4.1 Hydrogeological Conceptual Model 

The framework for the hydrogeological conceptual model for the Site is summarized in Table 4.1 

below. 
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Table 4.1 – Framework of Hydrogeological Conceptual Model 

Stratigraphic 
Unit 

Generalized Composition Thickness  

Overburden 

• Topsoil; 

• Discontinuous unconfined 

overburden aquifer (0.2 to 1.8 

metres; less than 1 metre 

thickness in the southern 

portion of the site) 

• Deposits of primarily silty 

sand to sandy silt, and some 

silty clay;  

• 0.2 to 1.8 metres 

Shallow Fractured 

Bedrock 

• Horizontally bedded 

dolostone bedrock of the 

Oxford and/or March 

Formation, Beekmantown 

Group at the overburden / 

bedrock interface.  

• Undetermined 

Upper Bedrock 

• Dolostone and Sandstone of 

the Oxford and March 

Formations, Beekmantown 

Group(1) 

• Undetermined on-Site. 

Reported to range from 0 

to 100 metres and 0 to 70 

metres for Oxford and 

March Formations 

respectively in the 

Mississippi-Rideau Source 

Protection Region 

(MVRVCA, 2007). 

Lower Bedrock • Sandstone of the Nepean 

Formation, Postdam Group(1) 

• Undetermined on-Site. 

Reported to range from 0 

to 150 metres in the 

Mississippi-Rideau Source 

Protection Region 

(MVRVCA, 2007).  

Notes:  
1. Boundary between dolostone and sandstone of the March Formation (upper bedrock) and sandstone of the 
Nepean Formation (lower bedrock) not defined on-site.  
 
 

The hydrogeological conceptual model for the Site is consistent with regional mapping and 

Mississippi-Rideau Source Protection Region reports, which indicate that the Site is underlain by 
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dolostone/limestone of the Oxford/March Formations followed by sandstone of the Nepean 

Formation and Precambrian granite (Figure 3.4-6 presented in MRSPR, 2007).  

Ground surface elevations for each of the test wells were obtained from the Topographic Sketch 

of East Half of Lot 7 Concession 1 provided by Stantec. The elevations are referenced to geodetic 

datum.  The bedrock surface elevation ranges from about 131.2 to 132.3 metres Above Mean 

Sea Level (AMSL) and the base of the well casings range from 125.8 to 127.9 metres AMSL.  The 

elevation of the water bearing zones (depth water found) ranges from 118.5 to 126.7 metres 

AMSL and the elevation of the bottom of test wells ranged from 117.6 to 119.6 metres AMSL. 

Based on the onsite test well water well records and test pit information, the total thickness of the 

overburden ranges from approximately 0.2 to 1.8 metres and generally consists of thinly veneered 

quaternary sediments (silty clay, glacial till and silty sand). The average overburden thickness 

across the site, based on test pit and test well data, is less than 1.0 metre. All test pits were 

terminated on bedrock and groundwater was encountered in two locations and only as seepage 

on bedrock surface. Based on estimated groundwater elevations presented in Table 3.3 and water 

levels observed in areas of shallow bedrock trench excavations at the site, the water table is found 

below the bedrock surface for the majority of the site, except potentially in the spring in the vicinity 

of TW-05 where the bedrock surface elevation is approximately 0.8 to 2 metres lower than other 

test well and test pit locations, resulting in water levels potentially approximately 0.5 m above the 

bedrock surface.  The ground surface topography is generally flat with a regional slope to the 

southeast. However, topographic maps indicate a divide located approximately 800 metres west 

of the proposed subdivision and where the slope is to the southwest towards the Tay River. 

Although the Site is considered hydrogeologically sensitive, the 18 water well records located 

within 500 metres of the Site as well as the five test wells located on the Site all indicate “water 

found” depths ranging from 9.1 metres to 24.1 metres. No significant water bearing zone was 

identified between the bedrock surface and a depth of 9.1 metres, suggesting that a significant 

layer of relatively competent bedrock is present beneath the site. This would suggest that 

horizontal and vertical fractures observed at surface in exposed bedrock areas may mostly be 

limited to shallow bedrock. However, given the significant seasonal water level variations 

observed in the test wells following snow melt in the spring, a certain level of hydraulic connectivity 

is expected between the shallow and deep bedrock aquifers. The water bearing zones are 

therefore not considered isolated from the surface and nitrate dilution calculations are warranted 

as discussed in Section 5.2 below. Measures should be implemented in the design of septic 

systems to add additional protection above the bedrock. 

According to the Ontario Source Protection Information Atlas (MECP, 2017), significant 

groundwater recharge areas are local wetlands situated northwest and north of the Site. These 

areas are consistent with elevated groundwater areas in the regional groundwater elevation 

contour map as well as the regional groundwater flow direction generally to the southeast. Some 

agricultural lands located northeast of Perth also fall within the significant recharge areas. These 
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agricultural lands, as well as the agricultural lands located north and west of the Site may 

contribute to background nitrate concentrations found in the area. 

5.0 GROUNDWATER SUPPLY 

The results of the groundwater supply investigation are summarized in the following sections. 

5.1 Test Well Construction 

The bedrock water supply aquifer has been characterized in the vicinity of the Site by means of a 

total of 16 test wells advanced on-site and on adjacent properties.  The numerous test wells serve 

to characterize the groundwater quality and quantity both spatially and with depth (varying casing 

lengths). A summary of the test well locations and construction details, separated by primary test 

wells (proposed water supply aquifer) and secondary test wells (upper bedrock aquifer) are 

summarized in Tables 5.1, 5.2 and 5.3 below. Water well records are compiled in Appendix C.    

Table 5.1 – Well Construction Details – Secondary Wells with 10.1 metre casings 

 TW-01 TW-02 TW-03 TW-04 TW-05 

Well Tag A174613 A174607 A174614 A174609 A174608 

Year Drilled 2015 2015 2015 2015 2015 

Depth to Bedrock 0.9 0.3 0.9 0.5 1.8 

Length of Well Casing 
Below Ground Surface 

10.1 10.1 10.1 10.1 10.1 

Length of Well Casing Set 
into Bedrock 

9.2 9.8 9.8 9.6 8.3 

Depth Water Found (i.e., 
depth to water bearing 
fractures) 

11.0 

14.9 

17.4 

11.3 

18.0 

19.2 

11.9 

17.4 

11.3 

17.7 

15.2 

16.2 

Total Well Depth 18.3 19.8 18.3 18.3 18.3 

Well Production (litres per 
minute) 

75.7 75.7 75.7 75.7 75.7 

Bedrock Description 
Grey/brown 
sandstone 

Grey/brown 
sandstone 

Grey/brown 
sandstone 

Grey/brown/ 
white 

sandstone 

Grey/brown/ 
white/green 
sandstone 
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Table 5.2 – Well Construction Details – Secondary Wells with 15.2 to 18.3 metre casings 

 TW22-01 TW22-6 TW22-7 TW22-8 TW1710 
TW 

A318695 
PW4063 

Well Tag A342215 A342440 A342439 A342438 A342159 A318695 A342214 

Year 
Drilled 

2022 2022 2022 2022 2022 2021 2022 

Depth to 
Bedrock 

0.3 1.2 0.6 0.6 0 1.2 2.7 

Length of 
Well 
Casing 
Below 
Ground 
Surface 

18.3 18.3 18.3 18.3 15.2 15.2 18.3 

Length of 
Well 
Casing Set 
into 
Bedrock 

18.0 17.1 17.7 17.7 15.2 14.0 15.6 

Depth 
Water 
Found 
(i.e., depth 
to water 
bearing 
fractures) 

19.5 

21.9 

23.2 

27.4 

30.2 

22.3 

23.2 

29.9 

31.7 
22.9 24.4, 28.3 28.9 

Total Well 
Depth 

25.0 30.5 24.4 33.5 25.0 30.5 31.1 

Well 
Production 
(litres per 
minute) 

75.7 37.9 37.9 37.9 75.7 75.7 37.9 

Bedrock 
Description 

Grey and 
white 

sandstone 

Brown 
sandstone 
with grey 
limestone, 

white 
sandstone 

Grey 
limestone 

with 
brown 

sandstone 

Grey 
limestone 
with brown 
sandstone, 

white 
sandstone 

Grey and 
black 

limestone, 
grey and 

red 
sandstone 

Brown 
sandstone 

Grey and 
white 

sandstone  
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Table 5.3 – Well Construction Details – Primary Test Wells 36.6 metre casings 

 TW22-01 Lined 
TW22-8 
Lined 

TW A318695 
Lined 

TW1710D 

Well Tag A342215 A342438 A318695 A361167 

Year Drilled 2023 2023 2023 2022 

Depth to Bedrock 0.3 0.6 1.2 2.1 

Well Diameter (metres) 0.10 0.10 0.10 0.15 

Length of Well Casing Below 
Ground Surface (metres) 

36.6 36.6 36.6 36.6 

Length of Well Casing Set into 
Bedrock (metres) 

36.3 36.0 35.4 34.5 

Depth Water Found1 (i.e., 
depth to water bearing 
fractures, metres) 

38.4, 42.1, 43.9 
39.6, 39.6, 
42.1, 43.9  

39.6, 40.8, 
43.3 

39.9 

Total Well Depth (metres) 45.7 45.7 45.7 42.7 

Bedrock Description 

Grey and black 
limestone with 

white sandstone 
mix 

Grey 
limestone with 

white 
sandstone 

mix 

Grey and 
black 

limestone with 
white 

sandstone 
mix 

Grey and 
yellow 

sandstone 

Notes: 1. Depth water found including small water bearing fractures noted by well driller at the time of well drilling, 
which was supervised by a member of GEMTEC staff.   

 

The MECP Procedure D-5-5 document indicates that a minimum of five test wells are required for 

sites of more than 25 and up to 40 hectares, with the Site under investigation being under 

40 hectares. Four primary test wells (Table 5.3) are completed within the proposed water supply 

aquifer, with three located on-site (TW22-01 lined, TW22-8 lined and TW A318695 lined).  

5.2 Private Wells 

A significant number of private wells were sampled by GEMTEC and Mr. Crain in the area 

surrounding Site and existing Fellinger Mills Estates subdivision east of the proposed Site. In total, 

35 private wells have been sampled. Of these, 19 were private wells sampled in the vicinity of the 

Site and 16 were private wells within and around the Fellinger Mills Estates residential subdivision. 

The private well sampling program included the following (refer to Figure 10 in Appendix A for 

private well locations): 
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• A total of 6 private wells located in the vicinity of the Site were sampled by GEMTEC 

personnel for subdivision package parameters and trace metals. The sampling locations 

included:  

▪ PW-1562, PW-1744, PW-1802, PW-3896, PW-3928 and PW-4063. 

• GEMTEC personnel also sampled a total of 8 private wells within the Fellinger’s Mills 

subdivision for subdivision package parameters and trace metals. The sampling locations 

included: 

▪ PW-727, PW-746, PW-850, PW-853, PW-885, PW-966, PW-977, and PW-981. 

• Additionally, GEMTEC personnel sampled 8 private wells for nitrates around the Fellinger’s 

Mills Estates subdivision to better understand the distribution of nitrate around the existing 

subdivision. The private well sampling locations surrounding the existing subdivision 

include (refer to Figure 10, Appendix A, for sample locations): 

▪ PW-124, PW-230, PW-306, PW-941, PW-1082, PW-3246, PW-3401, and 

PW-3672.  

 

In order to expand the nitrate concentration dataset, Mr. Crain collected 13 samples (refer to 

Figure 10, Appendix A, for sampling locations). Samples were collected by residents from 

accessible taps (i.e., kitchen tap or outdoor taps) in laboratory supplied sample bottles. Field 

parameters were not measured at the time of sampling, and it is unknown whether the samples 

were collected pre or post water treatment. It is noted that conventional water treatment systems 

typically utilized in the area would not reduce nitrate concentrations; therefore, the samples 

collected by the client provide suitable background nitrate concentrations that were incorporated 

into our study. Samples collected by residents include:  

▪ PW-1548 Drummond 1, PW-1562 Drummond 1, PW-1699 Drummond 1, PW-1700 

Drummond 1, PW-1715 Drummond 1, PW-1772 Drummond 1, PW-1801 

Drummond 1, PW-1802 Drummond 1, PW-1804 Drummond 1, PW-3935 

Drummond 2, PW-4005 Drummond 2, PW-4033 Drummond 2, PW-4038 

Drummond 2.  

5.3 Chronological Summary of Groundwater Investigations 

Groundwater investigations were conducted at the Site and the adjacent property for residential 

severances over a period of approximately eight years. A chronological summary of water quality 

sampling is provided below. All water quality sampling was completed by GEMTEC, unless 

otherwise noted.   
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• 2015: Secondary Test Wells with 10.1 metres of casing 

o Initial hydrogeological assessment, including pumping tests and water quality 

sampling of five test wells completed by McIntosh Perry in 2015 (refer to 

subsection 2.6.2) 

• April 2021: Secondary Test Wells with 10.1 metres of casing 

o Water quality sampling of five on-site ‘secondary’ test wells (TW-01 to TW-05, 

inclusive).  

• April 2021: Background Homeowner Sampling – In the vicinity of Burns Farms  

o Homeowner water quality sampling at five private wells within the vicinity of the 

Site.  

• July 2021: Secondary Test Wells with 10.1 metres of casing 

o Pumping tests and water quality sampling of five on-site ‘secondary’ test wells 

(TW-01 to TW-05, inclusive).  

• August 2021: Fellinger’s Mills – Homeowner Sampling  

o Private well water quality sampling at three private wells located within Fellinger’s 

Mills Estates residential subdivision (PW-746, 853 and 981). 

• March 2022: Secondary Test Wells with 10.1 metres of casing 

o Water quality sampling of five on-site ‘secondary’ test wells (TW-01 to TW-05, 

inclusive).  

• March – April 2022: Expanded Homeowner Sampling Program - Nitrates  

o A total of 13 homeowner samples collected by the client submitted for analysis of 

nitrates.  

o A total of 16 homeowner samples submitted for analysis of nitrates.  

• March - November 2022: Secondary Test Wells with 15.2 to 18.3 metres of casing 

o March: TW1710 drilled, pumping test and water quality sampling.  

o April - May: TW22-01 and PW-4063 drilled, pumping test and water quality 

sampling. 
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o July:  TW22-6, TW22-7 and TW22-8 drilled, pumping test and water quality 

sampling.   

• November 2022: Primary Test Wells with 36.6 metres of casing 

o TW1710D drilled, pumping test and water quality sampling. 

• April – May 2023: Primary Test Wells with 36.6 metres of casing 

o Lining of TW22-01, pumping test and sampling of TW22-01 (liner) 

o Lining of A318695 (liner) and TW22-8 (liner), pumping test and sampling of 

A318695 (Liner) and TW22-8 (Liner). 

5.4 Field Procedure 

5.4.1 Pumping Tests 

Pumping tests in the 10 on-site test wells (TW-01, TW-02, TW-03, TW-04, TW-05, TW1710D, 

TW22-01 (lined), TW22-8 (lined), PW-4063 and TW A318695 (lined)) were conducted over a 

multi-year period, from 2021 to 2023.  All pumping tests were completed for a period of six hours 

at constant flow. The pump discharge was directed to the ground surface a minimum of 10 metres 

from the test wells and in a manner such that the flow of water on the ground surface was directed 

away from the test wells.  

5.4.2 Flow Rate Measurements 

The wells were pumped using an electric submersible pump and portable generator supplied by 

Crains Construction. The flow rate of the pump discharge hose was constantly monitored using a 

timed-volume method. Multiple flow measurements were taken within the first hour of the pumping 

test and then at 60 to 120-minute intervals throughout the remainder of the pumping test to ensure 

that the discharge rate maintained a relatively constant flow rate (i.e. within 5%). 

5.4.3 Water Level Measurements 

During the pumping tests, water level measurements were taken at regular intervals in the well 

being pumped using an electric water level tape and on a continuous basis using electronic data 

loggers.  After the pump was shut off, water level data was collected until a minimum of 95 percent 

of the drawdown in water level had recovered in the test well or two hours had passed – which 

ever occurred first.  The water level measurements for the drawdown and recovery data for the 

pumping tests are provided in Appendix G. The drawdown data was measured with reference to 

the top of the well casings. Given that minimal drawdown was observed in pumping of the primary 

test wells, water levels were not recorded in observation wells during the completion of each test 

due to the lack of hydraulic response outside of the pumping wells. 
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5.4.4 Groundwater Sampling Procedures 

During the completion of the pumping tests and private well water sampling program, total chlorine 

tests were conducted in the field to ensure that chlorine levels were below the instrument detection 

limit of 0.02 mg/L prior to sampling for bacteriological parameters.   

The temperature, conductivity, total dissolved solids, pH, turbidity, colour and total chlorine levels 

of the groundwater were measured at periodic intervals sampling, which is summarized in 

Appendix D.   

The water quality monitoring equipment used by GEMTEC was calibrated in the field prior to 

monitoring. A summary of the field equipment is provided in Table 5.4.  The groundwater samples 

were collected in laboratory supplied bottles and preserved in a cooler filled with ice, to ensure all 

samples were kept between 4 and 10oC. All samples collected by GEMTEC were submitted 

directly to the laboratory within 24 hours of sampling. Chain of custody for each sample 

submission is provided at the end of all lab reports in Appendices D (test wells) & E (private wells).  

Table 5.4 – Field Equipment Overview 

Field Parameters Manufacturer Model No. 

Total Chlorine Hach CN-60 

pH, temperature, TDS and 

Conductivity 
Hanna HI 98129 

Turbidity Hanna HI 98703 

Colour Hach DR 890 

 
 

5.4.5 Sample Submission Procedure 

All groundwater samples were submitted to Paracel laboratories in Ottawa, Ontario for analysis 

of chemical, physical, and bacteriological parameters as listed in the MECP guideline titled 

“Technical Guideline for Private Wells: Water Supply Assessment”, dated August 1996 as well as 

for total and dissolved trace metals. The chain of custody including sampling time, holding time 

and other sampling information is included with the lab reports in Appendix C. 

5.5 Groundwater Quality 

The following section summarizes water quality results obtained from on-site and off-site test wells 

located adjacent to the Site and the nearby Fellinger’s Mills Estates subdivision. Summary tables 
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provided in Appendix E include sampling dates and pumping durations before sampling at each 

of the test wells. 

5.5.1 Test Wells 

The water quality parameters analyzed for each test well and their respective ODWQS 

exceedances is summarized in Table 5.5 below.  Please note test wells sampled for solely for 

analysis of nitrates are not included in the Table but are discussed separately in this report.    

Table 5.5 – Test Well Water Quality Summary 

Test Well 

ID 

Casing Depth 

(metres) 
Parameters Analyzed ODWQS Exceedances 

TW-01 10.1 
Subdivision Package, Trace 

Metals 
Hardness 

TW-02 10.1 
Subdivision Package, Trace 

Metals 

Hardness, manganese, 

iron 

TW-03 10.1 
Subdivision Package, Trace 

Metals 
Hardness 

TW-04 10.1 
Subdivision Package, Trace 

Metals 
Hardness, total coliform 

TW-05 10.1 
Subdivision Package, Trace 

Metals 
Hardness 

TW22-01 18.3 
Subdivision Package, Trace 

Metals 
Hardness, manganese 

PW-4063 18.3 
Subdivision Package, Trace 

Metals 
Hardness, manganese 

TW22-01 

Liner 
36.6 

Subdivision Package (no 

bacteria), Trace Metals (total and 

dissolved) 

Hardness, manganese 
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Test Well 

ID 

Casing Depth 

(metres) 
Parameters Analyzed ODWQS Exceedances 

TW22-8 

Liner 
36.6 

Subdivision Package, Trace 

Metals (total and dissolved) 

Hardness, iron, turbidity 

(lab measured only) 

TW-

A318695 
36.6 

Subdivision Package, Trace 

Metals (total and dissolved) 
Hardness, manganese 

TW1710D 36.6 
Subdivision Package, Trace 

Metals (total and dissolved) 
Hardness, manganese 

 

Generally, the water quality is similar between all test wells with ODWQS operational guideline 

exceedances of hardness and aesthetic objective exceedances of iron and manganese, all of 

which are within MECP Procedure D-5-5 treatable limits.  

All test wells, with the exception of those completed with 36.6 metres of casing, reported 

detectable levels of nitrates, which is further discussed in section 7. All nitrate concentrations are 

within the ODWQS maximum acceptable concentration of 10 mg/L.  

Test well TW-1710D analyses included both total and dissolved trace metals. Some total 

(unfiltered) concentrations were found to be lower than the dissolved (filtered) concentrations of 

some metals which, in theory, should not be the case. This discrepancy is interpreted to be within 

the laboratory’s margins of analytical error and reflective of minor variability in water quality (i.e., 

representative of duplicate samples). Further discussion is provided in Appendix E along with the 

laboratory certificates of analysis.   

5.5.2 Ontario Drinking Water Quality Standards (ODQWS) Exceedances 

5.5.2.1 Bacteriological Parameters 

Groundwater samples for laboratory analysis were collected from the test wells and five private 

wells in the area during a preliminary sampling event between April 21 and April 23, 2021, 

Following the completion of the initial sampling event, detections of low levels of chlorine during 

field tests were noted in test wells TW-03, TW-04 and TW-05 and in private wells PW-3896, PW-

3928, PW-1802 and PW-1562. As per procedure D-5-5, no chlorine should be detected at the 

time of sampling to validate bacteria sampling results. However, these low detections were 

interpreted as a malfunction of the field equipment at the time of sampling. In effect, chlorine 

detections in private wells PW-3896, PW-3928, PW-1802 and PW-1562 were not supported by 

site information given that the wells were not recently disinfected, and no chlorine was added to 
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the private water distribution systems prior to sampling. Low chlorine detections in the on-site test 

wells during that sampling event were therefore also not considered relevant in the interpretation 

of bacteria results. 

In order to confirm the absence of bacteria in the on-site test wells in light of chlorine detections 

in the initial spring 2021 sampling event, additional samples were collected in TW-01 to TW-05 

between March 8 and March 11, 2022 and were submitted for analysis of nitrate and 

bacteriological parameters. Chlorine levels were monitored during purging and were confirmed to 

be below the detection limit of 0.02 mg/L prior to collecting the samples.   

The proposed water supply aquifer, based on water samples collected from ten test wells and 13 

private wells where subdivision package parameters were sampled, contains total coliform 

concentrations within the MECP Procedure D-5-5 limit for private wells, with the exception of one 

private well, TW-4. Based on the extensive sampling program, test well TW4, featuring a relatively 

shallow casing depth of 10.1 metres, is not considered to be representative of the water supply 

aquifer. Two private wells sampled reported low levels of total coliforms, 1 CFU/100mL, which is 

not unusual for wells that are not disinfected on a regular basis. As a result, bacterial 

concentrations are not indicative of aquifer-scale bacteriological impact. Fecal coliform and E.coli 

were not detected in any test wells or private wells sampled. Based on the bacteriological testing, 

the water is considered suitable for consumption. 

5.5.2.2 Operational Guideline Exceedances  

Operational guideline exceedances of the ODWQS were noted for hardness in all test and private 

well samples. The concentrations ranged from 211 to 329 mg/L as CaCO3 and were higher than 

the operational guideline of 80 to 100 mg/L of CaCO3 as specified in the ODWS.   

Water having a hardness level above 80 to 100 mg/L as CaCO3 is often softened for domestic 

use. The MECP Procedure D-5-5 document states that water having a hardness value of more 

than 300 mg/L is considered “very hard”. The Ontario Ministry of the Environment publication 

entitled “Technical Support Document for Ontario Drinking Water Standards, Objectives and 

Guidelines”, states that water with hardness in excess of 500 mg/L is considered to be 

unacceptable for most domestic purposes. There is no upper treatable limit for hardness specified 

in MECP Procedure D-5-5. 

The concentrations of hardness in all the test wells and private wells are below the reported 

threshold of 500 mg/L as CaCO3 specified in the Technical Support Document for the ODWQS. 

The concentration of hardness observed in the test wells is considered to be reasonably treatable 

using a conventional water softener. Based on our experience, most water supply wells within 

rural eastern Ontario are equipped with water softeners.   

Water softening by conventional sodium ion exchange may introduce relatively high 

concentrations of sodium into the drinking water that may be of concern to persons on a sodium 
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restricted diet. The use of potassium chloride in the water softener (which adds potassium to the 

water instead of sodium) could be considered as a means of keeping sodium concentrations in 

the water at background levels. Consideration could also be given to providing a bypass of the 

water softener for drinking water purposes (for example, a bypass of the softener to the cold-

water kitchen tap).   

5.5.2.3 Aesthetic Objective Exceedances 

The iron concentrations from all test wells and private wells sampled ranged from <0.1 to 

0.42 mg/L. Some wells slightly exceeded the ODWQS aesthetic objective for iron of 0.3 milligrams 

per litre with a concentration of up to 0.42 mg/L. Detectable levels of iron may cause staining to 

plumbing fixtures and laundry. However, the iron level is well within the maximum reasonably 

treatable limits (5.0 mg/L) provided in Table 3 of the Appendix in the MECP Guideline D-5-5. 

The manganese concentrations from all test wells and private wells sampled ranged from <0.005 

to 0.292 mg/L. Some wells exceeded the ODWQS aesthetic objective for manganese of 

0.05 mg/L with a concentration of up to 0.292 mg/L. Like iron, manganese may cause staining to 

plumbing fixtures and laundry. Similarly, the manganese level is well within the maximum 

reasonably treatable limits (1.0 mg/L) provided in Table 3 of the Appendix in the MECP Guideline 

D-5-5. Test wells TW-02, TW22-01 Liner and TW1710D reported manganese concentrations 

greater than 0.12 mg/L, which exceeds the Guidelines for Canadian Drinking Water Quality 

maximum acceptable concentration (Health Canada, 2019). However, those concentrations 

remain within treatable limits and can be readily reduced by the use of filters.  

Colour was reported to range from 0 to 16 TCU (filtered) for the sampled residential private wells 

and test wells. It is noted that field measured colour was reported to be < 5 TCU for all wells, 

which is within the ODWQS aesthetic objective of 5 TCU. The laboratory reported colour for the 

primary test wells were all less than 5 TCU. Colour is likely the result of elevated iron/manganese 

concentrations and can be treated through filtration (e.g. manganese greensand treatment 

systems). Based on the MECP Guideline D-5-5, higher iron-related colour (exceeding the 

maximum concentration considered reasonably treatable limit of 7 TCU) may be removed by 

manganese greensand treatment. Generally, where elevated laboratory colour was reported, it 

can be associated with elevated iron concentrations and therefore, it is our professional opinion 

that the field measurements for colour are considered to be more representative of the raw 

groundwater quality. 

The laboratory measured turbidity levels ranged from 0.3 to 6.2 NTU, with turbidity exceeding the 

aesthetic objective of 5 NTU at TW22-8. Field measured turbidity of TW22-8 was reported to be 

0.8 NTU, which is below the ODWQS aesthetic objective of 5 NTU. Turbidity levels may increase 

during the wait time between sampling time and lab analysis due to chemical precipitation 

resulting from changing conditions (e.g., change in temperature, exposure to oxygen). Generally, 

where elevated laboratory turbidity was reported, it can be associated with elevated iron 
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concentrations and therefore, it is our professional opinion that the field measurements for 

turbidity are considered to be more representative of the raw groundwater quality. 

5.5.2.4 Warning Level for Persons on Sodium Restricted Diets  

The sodium concentrations from all test wells and private wells sampled ranged from 3 to 41 

mg/L. Some wells slightly exceeded the ODWQS health-related warning level limit of 20 mg/L, 

while meeting the aesthetic objective of 200 mg/L. The concentration of sodium reported may be 

significant for persons with medical conditions requiring low salt diets. Accordingly, as listed in 

MECP Guideline D-5-5, the local Medical Officer of Health should be notified in order to alert 

persons with relevant medical conditions. Since water softening results in high sodium levels, 

consideration could be given to providing a cold-water bypass water line for drinking purposes. 

5.5.3 Off-site Water Quality Sampling  

As part of the August 2021 and April 2022 field investigations, GEMTEC personnel sampled a 

total of 21 private wells off-site wells (refer to Figure 10 for private well locations). The off-site 

sampling included private wells within the Fellinger’s Mills Estates subdivision, which was 

developed around 2005, meaning that sampling at those locations reflects performance 

monitoring after a period of more than 15 years of the development being in active use.  

Groundwater samples were submitted for analysis of subdivision package parameters in 13 

private wells, five of which included trace metals, and nitrate/nitrite in eight private wells. 

Generally, the water quality is similar to what was observed at the wells near the Site, with 

ODWQS operational guideline exceedances of hardness, sodium warning levels, and aesthetic 

objective exceedances of iron and manganese, all of which are within MECP Procedure D-5-5 

treatable limits (refer to water quality summary tables in Appendix E). Although the nitrate 

maximum acceptable concentration of 10 mg/L was not exceeded at any of the locations, 

detectable nitrate concentrations compared to pre-development nitrate concentrations were 

detected within the subdivision. The nitrate impacts are further discussed in Section 6.0 below.  

5.5.4 Groundwater Quality of Primary Test Wells – Proposed Water Supply Aquifer  

The hydrogeological conceptual model suggests that the water supply consists of dolostone and 

sandstone of the March Formation underlain by sandstones of the Nepean Formation. The 

boundary between the two Formations is not well defined and water supply wells may span both 

Formations. The groundwater quality of on-site wells with various casing lengths (10.1, 15.3, 18.3 

and 36.6 metres below ground surface) are similar, with the exception of notable differences in 

nitrate and fluoride concentrations.  

 

The nitrate concentrations of test wells with casing lengths of 36.6 metres is significantly lower, 

with concentrations of >0.1 to 0.2 mg/L. Fluoride is typically lower than 0.3 mg/L in the majority of 

test wells with casing lengths ranging from 6.0 to 18.3 metres, compared to fluoride 

concentrations ranging from 0.7 to 1.0 mg/L in wells with casing lengths of 36.6 metres. The 
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fluoride concentrations are well within the ODWQS maximum acceptable concentration of 

1.5 mg/L. The notable differences in nitrate and fluoride concentrations suggests that the 

proposed water supply aquifer, with wells cased to 36.6 metre casings may be completed in the 

lower March and / or upper Nepean Formation, as opposed to the upper March Formation where 

the majority of wells (secondary wells) are likely completed.    

 

Based on the groundwater quality results from the primary test wells, the groundwater quality 

meets the ODWQS maximum acceptable concentrations, health-related limits and maximum 

concentrations considered to be reasonably treatable.  

5.6 Groundwater Quantity 

5.6.1 Pump Test Analysis 

The drawdown and recovery water level data from the 10 pumping tests conducted on the test 

wells is provided in Appendix G.  The details of the pumping tests carried out on the test wells are 

provided in Table 5.6 and 5.7 (secondary test wells) and Table 5.8 (primary test wells).   

The transmissivity of the water supply aquifer was estimated from the pump test drawdown and 

recovery data using Aqtesolv version 4.5, a commercially available software program from 

HydroSOLVE Inc.  An analysis of the pump test and recovery data was carried out using the 

Cooper-Jacob method of analysis.  Despite pumping at rates that are significantly more than 18.8 

litres per minute, no significant well drawdown was observed in the wells and the wells recovered 

within a few minutes. Given the minimal drawdown observed in the pumped wells, the confidence 

level in the estimated transmissivity values is low.  The results of the Aqtesolv 4.5 analysis are 

provided in Appendix G. 

Table 5.6 – Pumping Tests Details – Secondary Wells with 10.1 metre casing wells  

Parameter TW-01 TW-02 TW-03 TW-04 TW-05 

Duration (minutes) 360 360 360 360 360 

Flow Rate (litres per minute) 95 91 91 91 91 

Static Water Level (m BGS) 3.23 5.37 3.38 4.03 3.54 

Well Depth (m BGS) 18.3 18.3 18.3 18.3 18.3 

Available Drawdown (m) 15.1 12.9 14.9 14.3 14.7 
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Parameter TW-01 TW-02 TW-03 TW-04 TW-05 

Water Level at End of Pumping (m 
BGS) 

3.25 5.48 3.42 4.07 3.60 

Observed Drawdown at End of 
Pumping (m) 

0.02 0.11 0.04 0.04 0.06 

Percent Drawdown Utilized (%) 0.1 0.9 0.3 0.3 0.4 

Estimated Transmissivity (m2/day) 1300 2000 2700 764 2900 

Aquifer Thickness1 (m) 8.2 8.2 8.2 8.2 8.2 

Estimated Hydraulic Conductivity 
(m/s) 

2 x 10-3 3 x 10-3 4 x 10-3 1 x 10-3 4 x 10-3 

Notes: 1. Aquifer thickness equal to open rock interval (total depth – casing length) 
 

Table 5.7 – Pumping Test Details – Secondary Wells with 15.3 to 18.1 metre casing wells  

Parameter TW22-01 PW-4063 

Duration (minutes) 360 360 

Flow Rate (litres per minute) 70 26.5 

Static Water Level (m BGS) 5.02 4.82 

Well Depth (m BGS) 25.0 31.1 

Available Drawdown (m) 20.0 26.3 

Water Level at End of Pumping (m BGS) 5.05 5.11 

Observed Drawdown at End of Pumping (m) 0.03 0.29 

Percent Drawdown Utilized (%) > 1 1 

Estimated Transmissivity (m2/day) 403 570 

Aquifer Thickness1 (m) 6.7 12.8 
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Parameter TW22-01 PW-4063 

Estimated Hydraulic Conductivity (m/s) 7 x 10-6 5 x 10-4 

Notes: 1. Aquifer thickness equal to open rock interval (total depth – casing length) 

 

Table 5.8 – Pumping Test Details – Primary Wells with 36.6 metre casing wells  

Parameter 
TW22-01 

Lined 

TW22-8 

Lined 

TW A318695 

Lined 
TW1710D(1) 

Duration (minutes) 360 360 360 270 

Flow Rate (litres per minute) 75.0 80 90 80 

Static Water Level (m BGS) 4.48 2.20 2.03 8.60 

Well Depth (m BGS) 45.7 45.7 45.7 42.7 

Available Drawdown (m) 41.2 43.5 41.5 34.1 

Water Level at End of Pumping (m 
BGS) 

4.51 3.10 3.21 8.70 

Observed Drawdown at End of 
Pumping (m) 

0.03 0.90 1.18 0.10 

Percent Drawdown Utilized (%) > 1 2 3 > 1 

Estimated Transmissivity (m2/day) 5600 160 170 - 

Aquifer Thickness2 (m) 9.1 9.1 9.1 6.1 

Estimated Hydraulic Conductivity 
(m/s) 

7 x 10-3 2 x 10-4 2 x 10-4 - 

Notes: 1. Water levels measured at the time of water quality sampling. Pumped well not supervised by GEMTEC, 
initial static water level from water well record.  
2. Aquifer thickness equal to open rock interval (total depth – casing length) 
 

As per MECP Procedure D-5-5, each of the test wells was pumped at a flow rate greater than 

18.8 litres per minute for six hours. The maximum drawdown observed at the end of pumping was 

less than 1.2 metres, which represents less than 3% of the available drawdown. Based on these 

results, all of the onsite test wells are capable of supplying water at a rate significantly greater 
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than 18.8 litres per minute for a period greater than six hours.  This is considered more than 

sufficient for typical domestic use.  

5.7 Hydraulic Interference and Safe Yield  

Hydraulic interference effects were only monitored during pumping of the secondary test wells 

TW-01 to TW-05, inclusive, where the closest test well was monitored during pumping (e.g., TW-

02 monitored during pumping of TW-01). As expected, given the negligible drawdown during 

pumping of the test wells, no interference was measured in the closest observation well. No 

observation wells were monitored during pumping of the primary test wells (TW22-01 lined, 

TW22-8 lined, TW A318695 lined and TW1710D) as they are spaced greater than 200 metres 

apart and the wells with shallower casings had been abandoned.  

Interference between on-site and off-site water supply wells are not anticipated based on the 

negligible drawdown during all pumping tests, negligible drawdown in observations wells (where 

monitored), high estimated transmissivity values and large lot sizes (minimum lot size of 0.8 

hectares).  

To further assess the potential well interference, the long term well yield was assessed. The 

British Columbia Ministry of the Environment (2012) estimates the long-term well yield by first 

determining the well’s specific capacity after 100 days of pumping (theoretical drawdown without 

recharge).  The assessment was carried out using the following data: 

• Time (t) - 100 days; 
 

• Pumping Rate (Q) - 27 m3/day (based on peak flow of 18.75 litres per minute); 
 

• Transmissivity (T) – 160 m2/day (based on Table 5.9); 
 

• Distance (r) - 0.078 metres (based on radius of open hole test well); 
 

• Storativity (S) – 5 x 10-4 (average storativity from Todd, 1980, which typically ranges from 
5 x 10-3 to 5 x 10-5); and, 
 

• Maximum Available Drawdown (D) – 34.1 metres (based on TW1710D current 
investigation). 

First, the drawdown in the aquifer after 100 days of pumping is calculated using the Modified 

Nonequilibrium Equation (Groundwater and Wells 2nd Ed., Driscoll, 1986): 

Sr

tT
Log

T

Q







=

2

25.2183.0
s  

The specific capacity after 100 days (SC) is calculated using the pumping flow rate (Q) and 

estimated drawdown after 100 days (s): 
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s

Q
SC =  

The safe well yield (Qsafe) can then be estimated by multiplying the specific capacity after 100 

days of pumping (SC) by the maximum available drawdown (D) by a safety factor of 0.7: 

 
available100safe DSC0.7Q =

 
Using this approach, the safe well yield was calculated for the average scenario based on a 

conservative transmissivity values.  The safe well yield was calculated to be approximately 

2,070 litres per minute of continuous pumping for 100 days. This is significantly more than the 

peak pumping rates of MECP Procedure D-5-5 of 18.9 litres per minute for a period of 2 hours. 

The safe yield estimate is consistent with the pumping tests results, which saw negligible water 

level drawdown at pumping rates of approximately 75 litres per minute, which is four times greater 

than that required to support a 4-bedroom residential dwelling.  

Based on these results, it is our opinion that the long term safe well yield of the onsite test wells 

and future wells constructed in accordance with the well construction recommendations is greater 

than the demand of the proposed development.  That is, no concerns with long term sustainability 

of the proposed water supply aquifer were identified. 

5.8 Vertical Gradients 

Regional studies (MVRVCA, 2011) indicate that the Site is located within a transitional area, 

where the water level between shallow and deep wells is +/- 5 metres, and not considered to be 

significantly recharging or discharging. The assessment of vertical gradients at the regional scale 

have limitations based on the assessment approach, including assumptions that the deep wells 

are connected to the unconfined aquifer and without taking into account geologic setting.  

The on-site investigations were completed in stages, where the majority of secondary test wells 

(shallow aquifer) were abandoned prior to testing of the primary test wells (deep aquifer) and as 

such, there is limited data to assess vertical gradients. Where data is available for TW22-01 pre 

and post well lining, the water level data indicates slightly upward vertical gradients; however, 

given the time period between measurements, the assessment of vertical gradients may be 

impacted by seasonal variations in water levels.  

Table 5.9 – TW22-01 Vertical Gradients 

Test Well ID 
Date of 

Measurement 

Water Level         

(m TOC) 

Water Level        

(m, elevation) 

TW22-01 May 24, 2022 5.63 133.6 
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Test Well ID 
Date of 

Measurement 

Water Level         

(m TOC) 

Water Level        

(m, elevation) 

TW22-01 (lined) April 25, 2023 5.09 134.2 

Notes: Ground surface elevation obtained from available DEM mapping (TW22-01 = 140 metres) and casing heights 
measured in the field (TW22-01 = 0.72 metres). 
 

6.0 IMPACT ASSESSMENT 

The potential impact on groundwater and surface water resources due to wastewater treatment 

and disposal by individual onsite sewage disposal systems is assessed in the following sections. 

6.1 Sewage Disposal Systems 

It should be noted that the following information is provided for general guidance purposes only 

and that all septic systems installed on the site should be designed on a lot-by-lot basis using a 

lot specific investigation involving test holes to determine the actual subsurface conditions at the 

location of the proposed septic system.  In all cases, the septic system design must conform to 

the Ontario Building Code (OBC) requirements. 

6.1.1 Class IV Septic Sewage Disposal Systems 

The septic system envelope area (septic envelope) represents the area on a lot set aside for the 

construction of the leaching bed and is for the leaching bed only.  It does not include that area 

required for the septic tank or the isolation/separation distances required by the Ontario Building 

Code (OBC).  The size of the septic system envelope is a function of the percolation rate of the 

native soil in the vicinity of the septic envelope (or the fill used for the construction of a septic bed) 

and the daily effluent loading to the septic bed.   

The septic envelope sizes were estimated for the purposes of preparing a Conceptual Lot 

Development Plan (Figure 14, Appendix A).  The conservative average septic system envelope 

required to service a single-family dwelling at this Site; which was calculated using a conservative 

design flow of 3,500 litres/day and a conservative loading rate of 4 litres/m2/day. The septic 

envelope area required under this scenario is 875 m2 (0.088 hectares). This septic system 

envelope should be readily accommodated on the lot sizes that are proposed, as demonstrated 

in the Conceptual Lot Development Plan (Figure 14, Appendix A).  

Prior to establishing the actual septic envelope (leaching bed) location on any particular lot, test 

holes should be excavated to determine the actual subsurface conditions in the area of the 

proposed leaching bed. The septic leaching bed design must ensure that the bottom of the 

absorption trenches is at least 0.9 metres above low permeability soils (such as silty clay), 

bedrock, and the seasonally high groundwater table.  Based on the soil conditions which were 
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observed in the test pits and boreholes, it is expected that some or all of the septic leaching beds 

at this site will be partially or fully raised.   

A site-specific investigation should be carried out on each lot for septic system design purposes 

to determine the thickness and type of overburden present in any areas proposed for installation 

of leaching beds. 

6.1.2 Tertiary Septic Systems 

Approved septic disposal systems that meet the OBC requirements for tertiary treatment could 

also be considered for this development in place of conventional Class IV septic systems.  The 

disposal beds for tertiary treatment systems require a smaller area than conventional Class IV 

septic systems.  Furthermore, the required separation distance between the underside of the 

crushed stone layer in the disposal bed and low permeability soils, bedrock, or the seasonally 

high groundwater table is less than the required 0.9 metres for conventional septic systems.  

Some tertiary treatment systems are also effective in reducing contaminants, such as nitrate, prior 

to disposal to the leaching bed. 

6.2 Groundwater Impacts  

The potential risk to groundwater resources on and off the site was assessed in accordance with 

Ministry of Environment Procedure D-5-4: Technical Guideline for Individual On-Site Sewage 

Systems: Water Quality Impact Risk Assessment.  To evaluate the groundwater impacts, the 

Three-Step Assessment Process outlining in MECP D-5-4 was followed.  

6.2.1 Three-Step Assessment: Step 1 – Lot Size Considerations  

Lot sizes of 1.0 hectares or larger on sites that are not hydrogeologically sensitive are assumed 

to be sufficient for attenuative processes to reduce nitrate-nitrogen to acceptable concentrations 

in groundwater below adjacent properties.  

The proposed lot sizes (42 lots and road over an area of 27.5 hectares) do not meet this 

consideration.  

6.2.2 Three-Step Assessment: Step 2 – Isolation  

Where proposed lot sizes are less than 1.0 hectares, as is the case with this Site, the risk of 

sewage effluent contamination must be assessed for the proposed subdivision. As per Procedure 

D-5-4, it is required to: 

• Evaluate the most probable groundwater receiver for sewage effluent; and, 
 

• Define the most probable lower hydraulic or physical boundary of the groundwater 
receiving the sewage effluent. 
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Based on the hydrogeological conceptual model and as per the isolation requirements of MECP 

Procedure D-5-4, the groundwater receiver for the septic effluent is the bedrock aquifer and the 

septic effluent may not be fully isolated from the water supply aquifer.  

The result of the hydrogeological conceptual model indicates that the thin surficial overburden 

deposits across the site generally do not meet the above requirements for isolation.  

6.2.3 Three-Step Assessment: Step 3 – Nitrate Dilution Calculations  

Where it cannot be demonstrated that the effluent is hydrogeologically isolated from the water 

supply aquifer and the proposed lot sizes are less than 1.0 hectares and/or the site is considered 

hydrogeologically sensitive, the risk of individual on-site septic systems will be assessed using 

nitrate-nitrogen contaminant loading. The maximum allowable concentration of nitrate in the 

groundwater at the boundaries of the Site is 10 milligrams per litre as per MECP Procedure D-5-4, 

dated August 1996. 

The nitrate concentration at the site boundaries was calculated using the information in Table 6.1, 

below.   

Table 6.1 – Nitrate Dilution Assumptions  

Parameters Nitrate Dilution Calcs 

Subdivision Area 392,684 m2 

Hard Surface Areas  

35,942 m2 (approx. 9% of total site area) 
Average house footprint = 277 m2 (x 42 lots = 11,634 m2), Average 

driveway footprint = 329 m2 (x 42 lots = 13,818 m2), internal roadway = 
10,490 m2. 

Infiltration Area  
   Lot area – 10% for hard surfaces 

(e.g. roof, driveways) 

356,742 m2 

Water Holding Capacity1  
75 mm  

Shallow rooted crops/urban lawns, fine sandy loam 

Annual Water Surplus2  390 mm/year 

Topography Factor (TF) 
0.21 

Rolling lands with average slope of 2.5m/km 

Soil Factor (SF) 

0.3  
In between medium combinations of clay and loam (0.2) and fine sandy 

loam (0.4) 

Cover Factor (CF) 
0.1  

Cultivated Land 

Infiltration Factor3  
(TF + SF + CF) 

0.61 

1. Water holding capacity of soils (WHC) based on information obtained from Table 3.1 of the Ministry of 
Environment Stormwater Management Planning and Design Manual, dated March 2003.   

2. Annual water surplus based on Environment Canada Water Surplus Datasheets (Appendix F) for weather 
station Drummond Centre (1985-2021).  

3. Infiltration factors based on information provided in MOEE, 1995.  
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The predictive assessment was conducted using a mass balance calculation to determine the 

sewage loading for nitrate at the property boundary (see equation below).  

 

  

Given the historical agricultural land use at the site and the detection of nitrate in groundwater at 

the site as part of the hydrogeological investigation conducted by McIntosh Perry in 2015, on-site 

test wells were sampled to assess current groundwater conditions. A total of 5 existing test wells 

at the site, TW-01 to TW-05, inclusive, were disinfected on April 22, 2021 using bleach solution 

and purged and sampled on April 23 and 24, 2021. Nitrate was found at concentrations ranging 

from 2.7 mg/L to 3.2 mg/L in all wells except TW-02 where the nitrate concentration was below 

the detection limit.  

A total of five off-site private wells located north, south and east of the proposed subdivision, 

namely PW-1562, PW-1744, PW-1802, PW-3928, and PW-3896 were also sampled on April 21, 

2021. Samples were also collected in 15 off-site wells were also sampled for nitrate on March 23, 

2022. Nitrate was found at concentrations ranging from 0.6 mg/L to 5.5 mg/L in all private wells, 

which is consistent with current and historical on-site nitrate concentrations. It should be noted 

that wells with nitrate concentrations exceeding 4 mg/L were located south and west of the Site, 

with the exception of one well located approximately 570 metres west of the proposed 

development and where the water well record indicated a shallow casing not meeting 

O. Reg. 903. Those higher concentrations are not considered representative of background 

concentrations for the Site based on the regional groundwater flow direction to the southeast. The 

average of all off-site well nitrate concentrations is 2.8 mg/L and the average concentration of all 

samples collected within Phase 1 of the development (including test wells TW-03, TW-04 and 

TW-05 and including data from 2015, which was likely biased high due to the application of 

fertilizer shortly before testing in 2015) is 3.4 mg/L. As such, GEMTEC considered that a nitrate 

concentration of 3.4 mg/L is a conservative representation of background conditions for the nitrate 

dilution calculations. 

The nitrate dilution calculations are provided in Appendix F and summarized in Table 6.2 below. 

The predictive assessment was conducted for Phase 1 of the proposed development with 

conventional septic systems. 

 

 

 

𝐶𝑁𝑖𝑡𝑟𝑎𝑡𝑒 =  
𝑀𝑎𝑠𝑠

𝑉𝑜𝑙𝑢𝑚𝑒
=

𝐴𝑛𝑛𝑢𝑎𝑙 𝑁𝑖𝑡𝑟𝑎𝑡𝑒 𝐿𝑜𝑎𝑑𝑖𝑛𝑔(𝑔𝑟𝑎𝑚𝑠 𝑦𝑒𝑎𝑟⁄ )

𝐴𝑛𝑛𝑢𝑎𝑙 𝐷𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑉𝑜𝑙𝑢𝑚𝑒(𝑐𝑢𝑏𝑖𝑐 𝑚𝑒𝑡𝑟𝑒𝑠 𝑦𝑒𝑎𝑟⁄ )
=

𝑔𝑟𝑎𝑚𝑠

𝑐𝑢𝑏𝑖𝑐 𝑚𝑒𝑡𝑟𝑒
=
𝑚𝑔

𝐿
 



 

 Report to: Wilburt Crain 
Project: 100227.008 (October 5, 2023) 

60 

Table 6.2 – Nitrate Dilution Calculations  

Parameters 
Nitrate Dilution Calcs  

 
Conventional Systems 

Number of Lots 
42 

Annual Nitrate Loading  

613,200 grams/year  

(42 lots x 40 grams/lot/day *365 days/year) 

Annual Dilution Volume 

84,720 m3/year  

(surplus 0.390 m/year * infiltration factor 0.61 * infiltration area 

356,115 m2-) + (septic flows of 1 m3/lot/day * 42 lots * 365 days/year) 

Nitrate Concentration at 

Property Boundary 

6.1 mg/L 

(Annual nitrate Loading/Annual Dilution Volume) 

Background Nitrate Concentration 

3.4 mg/L 

(Calculated average historical concentrations of wells withing the 

proposed Phase 1, which is higher that the average concentration of 

18 off-site wells of 2.9 mg/L) 

Total Nitrate Concentration at 

Property Boundary 

9.5 mg/L 

(Annual nitrate Loading/Annual Dilution Volume + Background 

concentration) 

 

Based on the above information, the total nitrate concentration at the site boundaries, including 

background concentrations averaging 3.4 mg/L, was calculated to be 9.5 mg/L for 42 lots with 

conventional systems (refer to the calculation in Appendix F).  The nitrate impact assessment, 

using conservative assumptions, meets the acceptable nitrate impact requirement of 10 mg/L 

established by the MECP for conventional septic systems.   

 

6.3 Surface Water Impacts  

Based on the hydrogeological conceptual model, the primary septic effluent receiver is the shallow 

bedrock aquifer.  Effluents will be distributed over a larger surface area and undergo additional 

dilution prior to infiltrating in the shallow bedrock. If runoff occurs during wet periods of the year, 

it will be directed towards the ditches. Roadside ditches will connect to the existing roadside ditch 

network along Drummond Concession 1 and Drummond Concession 2 roads and therefore, 

runoff during those periods would travel multiple kilometers and undergo significant dilution in the 

ditch network before reaching a surface water body. Impacts to surface water features are 

therefore not anticipated. 
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7.0 HYDROGEOLOGICAL SENSITIVITY – NITRATES  

To provide informed future water well construction recommendations that will provide a safe water 

supply for future residents in the long term, GEMTEC has assessed the potential sources of 

nitrates and characterized the distribution of nitrate in groundwater both horizontally and with 

depth. Results of this characterization are discussed in Sections 7.1 to 7.3 below.  

7.1 Potential Sources of Nitrates 

Based on the results of our investigation, the potential sources of nitrates include:  

• Septic systems: This is most evident at Fellinger Mills Estates, where there is no historic 

or current agricultural land use. This residential subdivision has been occupied for 15+ 

years and the current nitrate concentrations are considered to be representative of 

stabilized nitrate concentrations, as the input source (i.e., residential septic systems) is 

consistent over time. One test well has anomalously high nitrate compared to neighbouring 

private wells, and the elevated nitrates are likely associated with poor well maintenance or 

damage.  

• Agricultural fertilizers: Off-site agricultural practices are unknown. On-site agricultural 

activities included rotating crops of barley, soybeans and oats prior to 2019. Given the 

agricultural setting, it is expected that fertilizers would have been used. Where seasonal 

sampling is available, the majority of test wells do not show evidence of significant 

increases/decreases in nitrate concentrations, suggesting that the water supply aquifer is 

not highly vulnerable to surface impacts. This can be supported by the low to non-

detectable bacteriological parameters (total coliform, fecal coliform and E.coli in test wells 

and private wells) and low concentrations of other surface water impact indicators. Two on-

site test wells, TW-01 and TW-04 did have significant variability in nitrates over time, with 

TW-04 located within an active agricultural setting having decreasing nitrates over time 

(2015 to 2022), consistent with a change in land use from fertilized crops (soybeans, oats, 

and barley) to unfertilized hay. The nitrate concentration in TW-01 increased significantly 

from 2015 to 2022 and based on the variability of nitrates and location, the likely source of 

nitrates is from a point source – possibly from a poorly constructed neighbouring well (see 

below).  

• Geothermal systems and agricultural/private wells with shallow casings or poor 

construction: A geothermal open loop system consisting of an on-site private well (4063 

Drummond 2) had a nitrate concentration in excess of  5 mg/L. This may also explain the 

increased depth of nitrate impacts noted near 4063 Drummond Concession 2 on Figure 10. 

The old shallow casing well was abandoned and replaced by a new well (PW-4063) 

featuring a casing depth of 18.3 metres. The new well has significant reduction in nitrate 

concentrations between 1.7 mg/L and 2.2 mg/L.  

o It should also be noted that a well abandonment record for an old farm well can be 

found in the vicinity of PW-1700. The presence of an old farm well may have 
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impacted the water quality in the aquifer on that property, which may explain the 

unusually high nitrate concentration found in PW-1700. This may also explain the 

increased depth of nitrate impacts noted near TW-1710 on Figure 10. 

o In the Fellinger’s Mills Estates subdivision, PW-981 featuring a nitrate 

concentration of 6.5 mg/L may indicate issues with the well construction as it is the 

only well featuring such high concentration in the entire area. Based on its location, 

that well may be former Test well TW1, but that remains to be confirmed. If it is the 

case, the well record indicates that this well would feature a 10-metre casing 

sealed with quick grout. It appears other surrounding water supply wells were 

constructed with a mixture of cement and quick grout that may offer a better seal 

over time. If PW-981 is one of the test wells drilled before the construction of the 

subdivision, it may also have been damaged during construction of the nearby 

houses if bedrock removal was required and blasting took place. 

• Livestock: Based on aerial photographs and site reconnaissance (via homeowner water 

quality sampling), there are no significant livestock operations within 500 metres of the Site. 

The property to the north has a stable and horse track, although based on information 

provided, there are only three horses on the property. Therefore, there are no significant 

livestock operations in the area and livestock is not likely to be a significant contributor to 

nitrate contamination.  

7.2 Regional Distribution of Nitrate 

Detectable nitrate concentrations, ranging from 0.1 to 6.5 mg/L are present in all test wells and 

private wells sampled as part of this investigation, with the exception of wells cased to depths of 

36.6 metres below ground surface. Figure 10 illustrates the distribution of the nitrate 

concentrations in private wells and test wells in the area. The latest sampling data was used for 

the nitrate inputs, with the sampling dates ranging from 2021 to 2022. Where seasonal or long-

term sampling data is available from on-site test wells, the difference in concentrations did not 

typically exceed 0.2 mg/L (with the exception of TW-01 and TW-04), which may imply that there 

is no significant seasonality in nitrate concentrations in the source aquifer.  

Based on the concentrations observed on-site and off-site, it appears that nitrate concentrations 

ranging from 1.5 mg/L to slightly above 3.0 mg/L are frequently observed. A few wells near along 

Drummond Concession Road 1, south of the Site, feature concentrations ranging from 3.6 mg/L 

to 5.5 mg/L. It appears that the localized elevated concentrations may be linked to impacted wells 

with shallow casings in the area. In effect, based on the water well record of PW-1700 located 

southwest of the Site (Figure 10), the well appears to feature a casing depth of only 6 metres.  

In the Fellinger’s Mills Estates subdivision area one well had a nitrate concentration of 6.5 mg/L, 

but this result appears to be an outlier given that other locations typically feature concentrations 

in the range of 1.0 mg/L to 3.8 mg/L, with most results in the order of 1.0 mg/L to 2.0 mg/L 

(Figure 10).  
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Although they are slightly lower than concentrations observed in the vicinity of the Site, detectable 

nitrate concentrations are present in the area surrounding the Fellinger’s Mills subdivision as well. 

Based on findings of the original hydrogeological investigation completed by HECL in 2005, it 

appears the nitrate concentrations in groundwater have increased since the construction of the 

subdivision, suggesting a limited impact from septic systems in the area. However, it should be 

noted that nitrate appears to be the only indicator of potential septic impacts, and the detectable 

nitrate concentrations remained well below the guideline for nitrate at 10 mg/L for the last 15 

years.  As such it appears that nitrate should not represent a concern in the long term.  

7.3 Vertical Distribution of Nitrates 

GEMTEC has prepared three cross sections to delineate the water bearing zones and nitrate 

concentrations within the water supply aquifer (Figures 11, 12, and 13). Based on the distribution 

of water bearing zones and nitrate concentrations, it appears that nitrate impacts are primarily 

concentrated in water bearing zones located within 20 to 25 metres below ground surface, or to 

an elevation of approximately 114 metres above mean sea level. The new test wells with 36.6 

metres of casing, extending to an elevation of approximately 102 metres above sea level, did not 

encounter any detectable nitrate concentrations.  

Two existing test wells, TW22-01 and TW22-8, had well casings extended from 18.3 and 15.3 

metres respectively, to 36.6 metres. Following the casing extension, the nitrate concentrations 

decreased from 1.7 to 0.2 mg/L and 2.5 to 0.1 mg/L in TW22-01 and TW22-8 respectively (refer 

to Figure 11).   

7.4 Fellinger’s Mills Estates Subdivision  

In order to assess the effects of the long-term presence of septic systems on the groundwater 

quality with respect to nitrate impacts, nitrate concentrations from both divisions were compared. 

Nitrate concentrations from both subdivisions are presented in Table 7.1 below. 

Table 7.1 – Comparison of On-Site and Offsite Fellinger’s Mills Estate (Daniel Crain Dr. 
and Leslie Crain Dr.) Nitrate Concentrations 

Parameter On-Site Test Wells Fellinger’s Mills wells 
 

Minimum Nitrate 

Concentration (mg/L) 
1.7 1.8 

 

Maximum Nitrate 

Concentration (mg/L) 
5.1 6.5 

 

Average Nitrate 

Concentration 
3.4 3.7 
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Parameter On-Site Test Wells Fellinger’s Mills wells 
 

Number of wells sampled 3 3 
 

 

Nitrate concentrations presented in Table 7.1 above suggest that nitrate concentrations after 15 

years of development are similar to concentrations obtained at the Site. However, after review of 

initial conditions of the Fellinger’s Mill Estate original hydrogeological study, nitrate concentrations 

at that property used to be below 1 mg/L pre-development. In effect, background nitrate 

concentrations in 2005 ranged from <0.01 to 1.15 mg/L, with an average of 0.40 mg/L. The 

concentration measured in 2021 ranged from 1.80 mg/L to 6.50 mg/L with an average of 3.67 

mg/L. Analytical data from PW-746, PW-853 and PW-981 suggest an overall increase of the 

average nitrate concentration in the order of 3.3 mg/L above background values over that period 

of time. Although a notable increase in nitrate concentrations was observed during that time 

period, all concentrations remained below 10 mg/L and the observed increases in concentrations 

did not exceed increases in concentrations predicted (7.6 mg/L) at the Site. 

The source of nitrates within the Fellinger’s Mills Estates is likely from on-site septic systems, 

which are expected to have a relatively constant septic loading in the residential dwellings. Some 

variability in nitrate concentrations is expected and although seasonal sampling was not 

completed, the three samples collected in August 2021, when nitrate concentrations are expected 

to be the highest, were all below that predicted in the original hydrogeological investigation 

(HCEL, 2005). Given the residential subdivision has been fully developed for over 15 years, the 

background nitrate concentrations are considered to be relatively stable now.  

A total of eight private wells were sampled within the Fellinger‘s Mills Estates subdivision between 

August 2021 and April 2022 (analytical data is provided in Appendix E). E.Coli was not detected 

in any well, and only two out of the eight wells had a count of 1 CFU/100 ml for total coliform, 

which is not unusual for wells that are not disinfected on a regular basis. Dissolved organic carbon, 

turbidity, and chloride all met their respective guidelines.  

It is GEMTEC’s opinion, similar to the Fellinger’s Mills subdivision nitrate loading, nitrate impacts 

to the aquifer originating from the Site should be negligible given the similar hydrogeological 

setting and additional mitigation measures.  
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8.0 CONCLUSIONS 

Based on the results of the hydrogeological investigation, the following conclusions and 

professional opinions are provided: 

8.1 Hydrogeologic Setting 

• The geology of the Site generally consists of thinly veneered unconsolidated quaternary 

sediments, consisting of silty clay, sandy silt and silty sand and/or glacial till. The on Site 

overburden thickness ranges from approximately 0.2 to 1.8 metres. The Site is considered 

to be hydrogeologically sensitive and protective measures are recommended to minimize 

potential impacts to the water supply aquifer.   

  

• Hydrostratigraphic Units  

o Overburden (thin deposits of silty sand to sandy silt, and silty clay over bedrock) 

o Shallow fractured bedrock at overburden / bedrock interface 

o Upper aquifer (dolostone and sandstone of the March and Oxford Formations) 

o Lower aquifer (sandstones of the Nepean Formation) 

▪ March and Nepean Formations are significant regional aquifers in the area, 

which provide groundwater to a number of local municipalities, including 

communal water supply wells in Kemptville and Merrickville, Ontario.  

▪ The Nepean Formation is locally known to be a high yielding aquifer with 

good water quality.  

▪ Regional mapping and on-site measurements indicate the Site is not 

located within a significant recharge or discharge area and is located within 

a transitional zone (+/- 5 metres).  

  

• The Site is located within an area of highly vulnerable aquifer based on background 

mapping resources (MRSPR, 2011). Based on extensive water quality sampling, with a 

total of 44 test wells and private wells, the water supply aquifer is impacted by nitrates, 

ranging from <0.1 to 6.5 mg/L.  

o The source of nitrates has not been conclusively identified; however, based on the 

investigations completed to date, there are likely multiple sources including:  

▪ Septic systems (most evident on the Fellinger’s Mills Estates subdivision, 

which appears to have reached equilibrium and is within the predicted 

nitrate concentration for the subdivision). 

▪ Agricultural fertilizers potentially used on-site and on surrounding lands.  

▪ Geothermal systems and agricultural or private wells with shallow casings 

or poor construction that may act as vertical conduits are documented in 

the area surrounding the proposed subdivision. Those geothermal systems 

and shallow casing wells appear to be located in areas where nitrate was 

noted a greater depth in the aquifer. 
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o Despite the elevated nitrate concentrations, all test well and private wells sampled 

do not indicate significant septic or agricultural contamination, i.e., acceptable 

bacteriological parameters (total coliform, E.coli and fecal coliform), relatively low 

chloride concentrations and no significant surface water indicator parameters, 

which would be more evident in a highly vulnerable aquifer. Lower nitrates levels 

were noted in water wells with deeper well casings. 

o Test wells with extended well casing depths of 36.6 metres have been 

demonstrated to extend below zones impacted by nitrates.  

8.2 Water Quality 

• The groundwater quality of the water supply aquifer has been extensively characterized 

through sampling of on-site test wells (with varying depths and casing lengths), off-site test 

wells, off-site private wells, and Fellinger’s Mills residential subdivision private wells. The 

groundwater quality of the proposed water supply aquifer, based on testing of the primary 

test wells meets all ODWQS maximum acceptable concentrations, health-related limits and 

maximum concentrations considered to be reasonably treatable, with operational guideline 

exceedances of hardness, aesthetic objective exceedances of iron and manganese and 

warning level for persons on sodium restricted diets. All exceedances are within MECP 

Procedure D-5-5 treatability limits using conventional water softener and/or manganese 

greensand filters.  

o Test wells TW-02, TW22-01 Liner and TW1710D reported manganese 

concentrations greater than 0.12 mg/L, which exceeds the Guidelines for Canadian 

Drinking Water Quality maximum acceptable concentration (Health Canada, 

2019). However, those concentrations remain within treatable limits and can be 

readily reduced by the use of filters.    

 

• The water quality of the proposed water supply aquifer determined in the course of this 

investigation is representative of long-term water quality from which future lot owners are 

likely to obtain from their wells constructed in accordance with the well construction 

recommendations.  

o Given the high well yields of the primary test wells completed in the Nepean 

Formation, the proposed development consisting of 42 residential wells is not 

anticipated to induce drawdown from the upper aquifer which is impacted by 

nitrates. This is supported by the estimated safe pumping rate (Qsafe) of 

approximately 2,070 litres per day, which is significant greater than the proposed 

18.9 litres per day required to support a 4-bedroom dwelling.  
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8.3 Water Quantity  

• The quantity of groundwater available from the proposed water supply aquifer is more than 

sufficient for the proposed residential development and will sustain repeated pumping at 

the test rate (to supply 4-bedroom residential dwellings) and duration at 24-hour intervals 

over the long term. 

 

• No groundwater quantity issues were identified during homeowner surveys in the vicinity 

of the Site or the Fellinger’s Mills Estates subdivision (which has a higher density than the 

proposed subdivision).  

 

• Given the high well yields and proposed minimum lot size of 0.8 hectares, interference 

between drinking water wells is expected to be negligible under typical usage for residential 

developments. Negligible drawdown in pumping wells were observed pumping at rates 2 

to 4 times greater than that required to support a 4-bedroom dwelling. Further, no 

interference was observed in any test wells during pumping tests completed on TW-01 to 

TW-05, inclusive.  The calculated safe well yield significantly exceeds that required to 

support a 4-bedroom dwelling and pumping from the proposed water supply aquifer is not 

anticipated to induce groundwater from the upper aquifer (and thereby induce nitrate to the 

deeper aquifer).  

 

• The well yields determined in the course of the investigation are representative of the yields 

which residents of the development are likely to obtain from their wells in the long term. 

 

• The quantity of groundwater available from the proposed water supply aquifer is more than 

sufficient for the proposed development and will sustain repeated pumping at the test rate 

and duration at 24-hour intervals over the long term. 

 

8.4 Septic Impact Assessment  

• Based on the proposed lot sizes and incorporating conservative estimates of background 

nitrate concentrations, the nitrate dilution calculations indicate the site can support 

development of the proposed 42-lots. The estimated nitrate concentration at the property 

boundary is 6.4 mg/L, and when conservatively adding the background nitrate 

concentration of 3.4 mg/L, remains below 10 mg/L. No significant negative impacts to the 

bedrock aquifer are anticipated based on nitrate dilution calculations which demonstrate 

that offsite nitrate impacts are less than 10 mg/L using conventional septic systems.  

o No on-site impacts anticipated due to recommended increased casing lengths of 

36.6 metres which have demonstrated to extend below the zone impacted by 

nitrates.  
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o The water quality obtained from the nearby Fellinger’s Mills Estates residential 

subdivision, which has a higher density than the Site, suggests that low nitrate 

impacts related to septic systems are anticipated in the future. The low increase of 

nitrate concentrations over a 15-year period is within the predicted nitrate 

concentration (HCEL, 2005) and suggests that nitrate dilution calculations 

performed as part of this assessment are conservative and mitigation measures 

based on the results should be protective of future groundwater quality.  

o Further, the Site was formerly used for agricultural purposes. Although the farming 

practices, specifically fertilizer application are unknown, it is expected that the 

change in land use from agricultural to residential will result in an overall decrease 

in nitrate input to the water supply aquifer.  

 

• The surface water assessment demonstrates that no surface water bodies will be 

negatively impacted by the proposed development.  

8.5 Test Well Construction  

• The test well construction (TW1710D, TW22-01 lined, TW22-8 lined and TW-A318695 

lined) is representative of wells which will be used in the development in the future. 

• All on-site test wells cased less than 36.6 metres have been abandoned, with the exception 

of TW-03, which may serve as a long-term monitoring well. If no longer required, TW-03 

should be abandoned by a licensed well technician.  

8.6 Site Phasing  

Under MECP Procedure D-5-4, a phased construction approach is recommended in situations 

where there is no existing development in place at a site, such that downgradient lands can be 

monitored for impacts prior to approving further development on the downgradient lands.  

In GEMTEC’s professional opinion sufficient information is available from existing developments 

nearby, specifically at the Fellinger’s Mill Estates residential subdivision. Technically 

representative information is available from the Fellinger’s Mill Estates residential subdivision 

located east of the Site.  The Fellinger’s Mill Estates subdivision is in a similar geologic setting 

and has a higher density than that proposed for the Site.  More specifically: 

• The Fellinger’s Mill Estates subdivision has been constructed and occupied for greater than 

15 years and has an average lot size of 0.75 hectares per lot (49 lots over 36.8 hectares).  

• The nitrate concentrations in Fellinger’s Mills Estates range from 1.0 to 6.5 mg/L, with an 

average of 1.8 mg/L. The nitrate concentrations are less than that calculated in the nitrate 

impact assessment of 7.6 mg/L (HCEL, 2005).  



 

 Report to: Wilburt Crain 
Project: 100227.008 (October 5, 2023) 

69 

• The proposed residential subdivision at the Site will be serviced by individual private wells 

and septic systems in accordance with recommendations provided in Section 9 of this 

report.  

Notwithstanding, it may be pragmatic to proceed with a phased approach to confirm the 

hydrogeological assessment made herein. The proposed site phasing is as follows:  

• Proceed with development of 21 southern lots (refer to Figure 14).  

o The groundwater flow direction measured on-site within the upper receiving aquifer 

is to the west (refer to Figure 7). As such, monitoring wells should be installed 

downgradient of the proposed subdivision, to the west on lands owned by the 

client.  

• Install and implement a test well monitoring program to support the second phase of the 

development (12 northern lots, refer to Figure 14).  

• Two well cluster monitoring locations are proposed, refer to Figure 14 for locations.  

o Proposed monitoring wells should include: 1) well installed with 10.1 metres of 

casing to a depth of no more than 18.3 metres (TW-03 can be considered for this 

purpose) and 2) well installed with 36.6 metres of casing to a depth of 

approximately 42.7 metres.  

• Water quality sampling for analysis of nitrate and nitrite to be completed seasonally (spring, 

summer, fall and winter) for the first year of monitoring to establish baseline conditions and 

then twice annually (summer and winter) moving forward.  

• Water level monitoring will be completed at the time of water quality sampling, to assess 

vertical gradients between the upper and lower bedrock aquifers.  

• The performance review study in support of the second phase should be completed in 

accordance with MECP Procedure D-5-5 site phasing requirements. The work program 

and timing should be developed in consultation with the Township and reviewing 

hydrogeologist.  

8.7 Concluding Remarks 

• It is our professional opinion that the proposed development will have no adverse impact 

on the reasonable use of groundwater on existing and future adjacent properties.  

9.0 RECOMMENDATIONS 

Recommendations regarding well construction, well ownership and water quality, and septic 

systems to address issues identified in this report are provided in Sections 9.1 to 9.3 respectively.  
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9.1 Well Construction Recommendations 

• All wells that are drilled in the subdivision should be constructed in accordance with local 

and MECP regulations, including, but not limited to, Ontario Reg. 903 as well as casing 

recommendations provided below.  

• Well casings should be extended 36.6 metres (120 feet) below ground surface and be 

completed in competent bedrock.  

o The entire annular space between the steel casing and the overburden/ bedrock 

should be filled with a suitable cement and/or bentonite grout. Cement grout 

mixtures should be allowed to set for a minimum 48-hour period for normal cement 

or twelve hours for a high early strength cement prior to continued well drilling into 

the bedrock. Significant grout loss has been observed during test well grouting. 

Well drillers should allow for multi-day well grouting.  

o Due to the potential for bedrock removal on-site for the proposed development, it 

is recommended that the upper six metres of annual space (equivalent to one 

standard casing length) is sealed with bentonite grout, which is considered to be 

more malleable than neat cement, which may reduce potential impacts from 

nearby bedrock removal (e.g., cracking).  

o A well grouting certification inspection should be conducted during the installation 

and grouting of the well casing for all future wells installed on the Site.  The well 

grouting certification inspection should be conducted under the supervision of a 

professional engineer or professional geoscientist. 

o If significant bedrock removal is required for the proposed lots / development (e.g., 

blasting for building footings, basements, etc.) it is recommended that the water 

supply wells are constructed after bedrock removal.  

• Drinking water wells should be located so that they meet and preferably exceed the 

minimum setback distances from septic systems, property lines and any other sources of 

contamination, as required in the Ontario Building Code and/or Ontario Reg. 903.   

o This is considered feasible and drinking water wells should be located in general 

accordance with the Conceptual Lot Development Plan, prepared by GEMTEC 

shown in Figure 14 of Appendix A.  

 

• It is recommended that newly drilled water wells be developed by the well driller for a 

minimum of one hour of pumping following completion of the well drilling.  This well 
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development can be carried in conjunction with the one-hour pumping test that is required 

for the MECP Water Well Record. 

• It is recommended that newly drilled water wells be chlorinated by the well driller following 

completion of the well drilling and pumping.   

• It is recommended that any test wells not utilized as future water supply wells be 

decommissioned by a licensed well technician in accordance with O.Reg 903. 

9.2 Well Ownership and Water Quality Recommendations 

• It is recommended that the property owners construct, maintain and test their drinking water 

well in accordance with the Ministry of the Environment and Climate Change (MOECC) 

document “Water Supply Wells - Requirements and Best Management Practices, Revised 

April 2015”. 

• For all newly drilled wells, it is recommended that a raw water sample be collected and 

analyzed for potability requirements (E. Coli. and total coliform bacteria).     

o If any bacteriological exceedances of the Ontario Drinking Water Quality 

Standards (ODWQS) are noted in the sampling, then it is recommended that the 

homeowner take remedial actions such as chlorination of the well to eliminate 

bacteria and retest a raw water sample.  

• It is recommended that homeowners be informed that hardness levels may exceed the 

ODWQS operational guideline for hardness.   

o On heating, hard water tends to form scale deposits and can form excessive scum 

with regular soaps.  Conventional water softeners may be desired by homeowners 

to treat minor aesthetic objective and operational guideline exceedances of 

hardness.   

• It is recommended that homeowners be informed that water softening by conventional 

sodium ion exchange may introduce relatively high concentrations of sodium into the 

drinking water which may be of concern to persons on a sodium restricted diet.   

o The use of potassium chloride in the water softener (which adds potassium to the 

water instead of sodium) could be considered as a means of keeping sodium 

concentrations in the water at background levels.  Consideration could also be 

given to providing a bypass of the water softener for drinking water purposes. 
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• It is recommended that homeowners be informed that manganese levels and Colour may 

exceed the ODWS aesthetic objective of 0.05mg/L and 5 TCU respectively. 

o Elevated levels of manganese may lead to staining of plumbing fixtures and 

laundry. Filtration systems may be used to reduce manganese concentrations to 

acceptable limits. 

o Color may be associated with elevated iron concentrations. Filtration systems may 

be used to reduce iron concentrations to acceptable limits, thereby reducing its 

effect on color. 

9.3 Septic System Construction and Ownership Recommendations 

• Septic systems should be positioned on each lot in general accordance with the Conceptual 

Lot Development Plan, prepared by GEMTEC (Figure 14 in Appendix A). 

 

• In areas with thin overburden (less than 0.15 metres), augmentation of native soils will be 

required to meet the minimum overburden thickness required for on-site septic systems. 

Given the conditions as described in this document it is recommended that the soil 

thickness exceeds the minimum thickness requirement.  

o It is recommended that a minimum 150-millimetre-thick silty clay seal be placed 

beneath the septic bed on all lots.  

• In areas with thin overburden, augmentation of native soils will be required to meet the 

minimum overburden thickness required for on-site septic systems. It is recommended 

that the soil exceed the minimum thickness.  

• It is recommended that the separation distance between the well and septic should be 

increased from 15 metres to 30 metres.  As indicated in Figure 14 of Appendix A, increased 

separation distances are considered feasible based on proposed lot sizes;  

• The proposed lots may feasibly be serviced by conventional septic systems. The use of 

tertiary treatment systems with a target of 50% reduction of nitrate loading, i.e., featuring a 

maximum nitrate concentration of 20 mg/L in septic effluents is recommended for all lots.  

Any conventional or advanced treatment septic systems should be designed according to 

the Ontario Building Code.  Irrespective of the type of system used, a site-specific 

investigation should be conducted on each lot for the design of the septic system;  

o It is recommended that tertiary treatment septic systems are BNQ or NSF (or 

equivalent certification) certified for 50% nitrate reduction.  
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• It is recommended that property owners who install advanced treatment septic systems be 

required to enter a maintenance agreement with authorized agents of the system 

manufacturer for the service life of the system; and,   

• It is recommended that the property owners construct, maintain and check their onsite 

septic system in accordance with the Ontario Building Code. 

 

• Future lot owners should refer to the Best Management Practices for individual wastewater 

treatment systems: https://www.oowa.org/homeowner-resources/. 

 

10.0 CLOSURE  

We trust this report provides sufficient information for your present purposes. If you have any 

questions concerning this report, please do not hesitate to contact our office. 

 

 
Andrius Paznekas, M.Sc., P.Geo.  
Hydrogeologist 
 
 
 
 
 
Shaun Pelkey, M.Sc.E., P.Eng. 
Principal, Environmental Engineer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
            

 

05 Oct 2023 
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Memorandum 
Hydrogeological Technical Review

From: Jennifer Gorrell  

To: Julie Stewart, Lanark County 

cc: Sarah McLeod-Neilson, Russell Chown 

Date: March 9, 2023 

Re: Proposed Burns Farm Subdivision 

Part Lot 7, Con I, Geo. Twp. Drummond-North Elmsley 

(Geographic Twp of Drummond), File # 21-DNE-PIN-0007 

This is a discussion document to summarize my opinion and understanding of the status of the review 

of the subdivision application.   

1 KEY ISSUES 

The approval of the severances does not provide the information required to satisfy D-5-4 and D-5-5 as 

they apply to the subdivision.  This was clearly stated in the review, and was also discussed with the 

consultants.  Note, the lot addition that was part of the severances approval was to expand the 

subdivion.  That would be premature.   

The consultant’s report for the subdivision includes Parts of Lot 6 and Lot 7 – the study does not provide 

any information about the hydrogeological conditions on Lot 7, which is the lot addition. 

The issues still to be addressed for the original parcel are; 

 Effects of the proposal resulting from the hydrogeological sensitivity of site and extensive

surrounding area have not been determined.

 Long term safe water supply

 Sustainable lot size

 Subdivision approval on tertiary treatment sewage systems

2 DISCUSSION 

The concentration of nitrate in the upper levels of the bedrock aquifer does not exceed the drinking 

water objective.  However, because the source(s) are not quantified, the long term water quality is not 

assured, based on the provided information. 

GRI Inc. 

911 County Rd 18 

Oxford Mills, ON K0G 1S0 

C – (647) 502-5224 

 jennifer.gorrell@gri-inc.ca 
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2.1 Groundwater Quantity 

There is evidence to show there is more than sufficient available groundwater to service the 

development. The quantity of groundwater is not an issue. 

2.2 Groundwater Quality 

GEMTEC’s study showed that elevated nitrates are present down to around 30 m below the ground or 

around elevation +/- 100 mASL.  These concentrations may be consistent through the area, but they are 

not natural, in my opinion.  There is no information to indicate the contamination is stable or will not 

continue to increase in concentration or mechanisms to assure the contamination will not migrate 

further down into the bedrock aquifer in the long term.  Therefore, the requirement to ensure a safe, 

long term water supply had not been shown.  These mechanisms may be the responsibility of the 

municipality. 

The original test wells on the site were constructed with slightly extended casing – 10.1 m – to 

accommodate the hydrogeological sensitivity of the site, based on Fellingers Mills Subdivision, a nearby 

comparable development that was developed previously.  Those test wells were constructed in 2005.   

The test wells on the site were constructed in 2015 for another consultant.  GEMTEC took over the 

application around 2020.  The study went through an exercise of constructing wells with increasingly 

longer casing in an attempt to secure a water supply beneath the nitrate contamination.  RVCA 

expressed concern about the study method, since wells largely off-site with gradually increased casing 

were being constructed, creating potential downward pathways into non-impacted zones of the aquifer. 

A data-based rationale to select a construction methed was recommended.  GEMTEC analysed the data 

and a conservative casing length of 36.8 m of casing was tested and was successful. 

The source of the nitrates has not been established.  There are likely local sources, and this has been 

argued - pathways for migration of sewage effluent through old wells with poor or deteriorated 

construction, local point sources at surface (e.g. tile beds).  This simply illustrates there are issues that 

need to be attended to before more high density development is approved.   

The argument that the site was used for agriculture was not reasonable, given the review of historic 

photos shows very little on the site and adjacent sites.  D-5-5 says the agriculture argument can only be 

used with evidence, and none was provided.  I would argue evidence would include a history of what 

crops were grown, what nutrients were applied, etc.  There is more intense and continuous agriculture 

to south, but this is downgradient.  

The current water quality from Fellingers Mills was used to indicate the ambient nitrate concentration 

was locally representative.  However, a review of the original hydrogeology report found the test wells 

had originally had a range of much lower nitrate concentration, including below detection in some.  

Therefore, over the 10 to 15 year period since the subdivision was constructed, on average nitrates in 

groundwater increased significantly.   

My theory is, the source to bedrock is the Perth Long Swamp Provincially Significant Wetland.  The 

wetland is surrounded by crop agriculture.  Hydrogeologically, the wetland is the discharge point for 

surface and shallow aquifer drainage.  The analysis of water well records (WWR) suggests it is also a 

significant recharge zone to the bedrock aquifer.  I have seen this hydrogeological pattern at other 
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significant wetlands I have worked near.  However, additional details, such as measurements of 

gradients and quality would be required to confirm this, something that is likely beyond the scope of 

GEMTEC’s investigation. 

It would be valuable at a watershed scale to examine this further, to see if any other large significant 

wetlands are the same.  Perhaps it could be done as part of sourcewater planning and protection.  If so, 

it would provide important guidance for future development. 

2.3 Terrain Analysis and Private Sewage Disposal Suitability 

Many contaminants enter a septic system.  Procedure D-5-4 uses nitrate concentration as the 

representative contaminant of sewage effluent.  It is a parameter that is easy (and safe) to measure.  

However, it is not the only contaminant that is produced by septic systems.  Other parameters of 

concern include pathogens, viruses, phosphorous and salt.  Salt-laden backwash from water treatment 

will either be discharged to the septic system or to a greywater system at surface.  Either way, this 

discharge will also be absorbed into the aquifer. 

2.3.1 Use of Tertiary Sewage Treatment Systems 

Near the beginning of the study, the suggestion was made to use tertiary treatment systems instead of 

conventional tile beds.  It is true that the approved systems reduce the nitrate in the effluent very well 

but do not necessarily treat other parameters, including pathogens.  I’ve spoken with regional MECP 

staff about the systems and they express the same concerns.   

These concerns are the reasons D-5-4 recommends analysing for the conservative case: to make sure 

that there is a sufficient area on the lot for a properly designed conventional septic system (i.e. with fill 

that has correct composition to be compatible with the natural conditions).  A spare bed area is also 

recommended.  While the OBC allows tertiary treatment, the regulation provides design specifications, 

and does not provide advice on whether the use is appropriate.   

In addition, the technology valid, but the oversight and management post-installation are flawed.  The 

OBC simply assigns responsibility for resolution of any post-installation issues to the Chief Building 

Official.  The municipality would have to decide whether they want to take on the responsibility for the 

oversight of tertiary systems.  If there are no other alternatives, MECP can (and I was told, will) require 

the municipality to provide communal services. 

3 PROVINCIAL POLICY STATEMENT SECTIONS 1.6.6.1, 1.6.6.2 AND 1.6.6.4 

1.6.6.1 Planning for sewage and water services shall:  

…  

b) ensure that these systems are provided in a manner that: 

1. can be sustained by the water resources upon which such services rely; 

2. prepares for the impacts of a changing climate;  

3. is feasible and financially viable over their lifecycle; and  

4. protects human health and safety, and the natural environment;  
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1.6.6.2 … Municipal sewage services and municipal water services are the preferred form of servicing for 

settlement areas to support protection of the environment and minimize potential risks to human 

health and safety.  

1.6.6.4 … At the time of the official plan review or update, planning authorities should assess the long-

term impacts of individual on-site sewage services and individual on-site water services on the 

environmental health and the character of rural settlement areas. 

 Although this last section refers to OP review, it is just as relevant to interim planning, I would 

think (but I am not a planner). 

4 SUMMARY OF ADVICE 

If the subdivision will be constructed on private services, it has to be at an appropriate density and with 

construction standards that will not aggravate the existing condition locally.   

 A communal sewage system would resolve most of the issues and would allow for a higher density 

development.  The feasibility of such a solution does not appear to have been considered.  The 

bedrock is most likely an impediment. 

 The testing for the severances found that nitrate contamination is present down to around 30 m 

below the ground or around elevation +/- 100 mASL.   

 The site is hydrogeologically sensitive.  D-5-4 states in this case approval on the basis of lot size (i.e. 

one hectare) does not apply and more support than the nitrate dilution calculation is necessary in 

support.  From the beginning of the project, RVCA has emphasized that hydrogeological evidence is 

required to support lot sizes.  So far, this has  not been provided.  This site requires a comprehensive 

assessment of the hydrogeological characteristics and conditions that include horizontal and vertical 

gradients and a real assessment of how contaminants from the septic systems will expand and 

disperse in the aquifer; i.e. contaminant plume assessment, cumulative impact and using the 

Reasonable Use policy/method to assess boundary concentrations.  

 In addition, the lots need to be sized to support a conventional septic system with tile bed, and 

should include a full replacement area.  The lot development plan should show the services to scale 

and respecting OBC separation distances and report recommendations.  Fully raised beds require 

additional distances. 

 The separation requirements from contaminant sources apply to the well, and should be contained 

within the individual lots.  The separation also applies to the road. 

 Nitrate reducing systems are not a recommended solution.  These were not intended for 

widespread use, such as in a subdivision.  Speak to a CBO about the issues that arise with 

maintenance, repair and issues with manufacturers who disappear, leaving homeowners with no 

options for said maintenance.   

 While nitrate-reducing systems reduce nitrogen in the sewage effluent, they do not treat other 

parameters of concern such as pathogens, virus, phosphorus or salt. 

Analysis provided by GEMTEC showed how wells may be constructed below the contamination zone.  

There is no long term monitoring of the water quality to show the use will not change the condition, or 

broad assessment of the ambient groundwater quality from this level to show it meets ODWS and D-5-5. 
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 The provided information for the subdivision does not address the requirements of D-5-5.   

 The work to date has been a process to arrive at the recommended well construction (e.g. wells 

cased and grouted to 36.8 m).  The report can and should include the discussion of ranges of water 

quality parameters etc. as background, but the purpose of the report is to present the proposed 

design.  The history of the investigation process with the data should be included as an appendix or 

even a separate report to avoid confusion.    

 D-5-5 requires the test wells be distributed across the site.  There is currently one test well, located 

off site, that meets the construction requirements.   New test wells drilled in the manner of the 

recommended construction need to be constructed and tested to the guidelines of D-5-5 (i.e. a well 

testing program needs to be repeated - this was discussed previously with GEMTEC). 

 If development proceeds, it should be phased and a monitoring program should be implemented to 

show that the assumptions are validated before the next stage is approved.  

 Any previous test wells that do not meet the recommended construction need to be abandoned.  It 

is also recommended that wells off site for the study on private property either be monitored in the 

long term or abandoned and replaced with a well that is constructed to the specifications found to 

be suitable for the subdivision. 

Any of the above recommendations are provided without prejudice.   

5 ADDITIONAL RECOMMENDATIONS 

The hydrogeological conditions in the area need to be better characterized to understand the source(s) 

of the ambient nitrates - areal extent and depth in the March Formation.  There appears to be a broader 

source (e.g. the wetland) aggravated with many small point sources (e.g. sewage systems).  Poorly 

constructed and/or wells with deteriorated construction due to age contribute to downward 

transmission.  New point sources may be created by individual septic systems constructed in areas of 

thin to no soil.  Perhaps this is a project that could fall under the direction of the source water 

protection agency or the MECP. 

A summary of the reports and timeline to date, and some of the key data are provided in an Excel 

spreadsheet.  They are also printed and attached to this “summary”. 

Thank you for the opportunity to provide this service.  If you have any commends or questions, please 

do not hesitate to contact the undersigned. 

Respectfully, 

 

Jennifer B. Gorrell M.Sc. P.Eng. P.Geo.  

Senior Geoscientist 

Disclaimer 

GRI Inc. is retained by Lanark County to prepare a hydrogeological technical peer review of the 

referenced report in the context of specific Provincial development guidelines and policies.  GRI Inc. has 

not conducted an independent site investigation to confirm the validity of the data, analyses, 

interpretations and recommendations presented in GEMTEC reports listed at the end of the review.  GRI 
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Inc. has accepted the findings as conveyed and the professional opinions of the qualified professional 

who has conducted and signed the subject report.  The comments and recommendations within the 

above memorandum are based on the provided information.  
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Summary of Available Data 

(found in “Timeline and Summary of RVCA Reviews.xlsx” 



Document Timeline

Previous Documents  Review Status

June 30/21 Terms of Reference provided by GEMTEC to RVCA - Subdivision

RVCA, Technical Review Memorandum to P. Mosher from C. Milloy, Hydrogeological Assessment / 

Terms of Reference, GEMTEC, June 30, 2021, 2021-08-11.

Hydrogeological Investigation & Terrain Analysis, Proposed Residential Subdivision, Part of Lot 6 and 

Lot 7, Concession 1, Drummond Township, Ontario, GEMTEC, 2021-10-28

Meeting with GEMTEC and RVCA, 2021-12-01.

Re: Proposed Drummond Concession 1 Residential Severances, Scoped Hydrogeological Evaluation, 

Part Lot 7, Concession 1, Township of Drummond, Ontario, GEMTEC, 2022-01-04

RVCA Technical Review Memorandum, to P. Mosher from J. Gorrell, 21-DNE-PER-0007, Burns Farm 

Subdivision, Township of Drummond/North Elmsley, 2022-01-19 

Meeting with Lanark Cty, Twp of DNE, RVCA, GEMTEC, Crain Construction, LGDHU, ZanderPlan, 2022-

01-26 

RVCA, Technical Review Memorandum to P. Mosher from J. Gorrell, 

21_DNE_SEV_0022_0023_0024, Burns Farm Severances, 2022-02-08 

Hydrogeological Investigation & Terrain Analysis, Proposed Residential Subdivision, Part of Lot 6 and 

Lot 7, Concession 1, Drummond Township, Ontario, GEMTEC, 2022-03-31

Re: Proposed Drummond Concession 1 Residential Severances, Scoped Hydrogeological Evaluation, 

Part Lot 7, Concession 1, Township of Drummond, Ontario, GEMTEC, 2022-04-07

RVCA Technical Review Memorandum, to P. Mosher from J. Gorrell, 21-DNE-PER-0007, Burns Farm 

Subdivision, Township of Drummond/North Elmsley, 2022-05-10 

not accepted

Focussed on resolving severance application with intention to apply the data to subdivision application 

RVCA, Technical Review Memorandum to P. Mosher from J. Gorrell, 

21_DNE_SEV_0022_0023_0024, Burns Farm Severances, 2022-06-24 

Scoped Hydrogeological Evaluation - Final Report, Proposed Residential Severances, Part Lot 7, 

Concession 1, B21/064, B21/065, B21/066, Perth, Ontaroi, GEMTEC, 2022-12-09

RVCA Technical Review Memorandum, to P. Mosher from J. Gorrell, 

21_DNE_SEV_0022_0023_0024, Burns Farm Severances, Township of Drummond North Elmsley, 

2022-12-23 

Accepted for Severances

TO DO:  is to resolve issues related to the subdivision

Page 1 of 1



RVCA Reviews

Date Application Document Key Comments/Notes

2021-08-11 Subdivision Technical Review Memorandum, Claire 

Milloy to Phil Mosher - Hydrogeological 

Assessment / Terms of Reference, 

GEMTEC, June 30, 2021

Initial concerns identified:

- Existing and potential nitrate impacts ("the potential for nitrate impacts should be further investigated…")

- Potential pathogenic impacts (chlorine residual in samples)

- Concerns about development on advanced septic systems - need HU input

- Need multiple lines of evidence to show site is not hydrogeologically sensitive (include groundwater gradients (recharging or 

discharging), existing chemistry (indicators of impacts), groundwater temperature and chemistry changes following 

groundwater recharge events etc.)

- Nitrate dilution calculations are not applicable

- Clay seals may be a best practice but they are not to be used to justify new development in vulnerable/ sensitive terrain.  

- Clay seals may be a best practice but they are not to be used to justify new development in vulnerable/ sensitive terrain.  

2022-01-19 Subdivision Technical Review Memorandum, Jennifer 

Gorrell to Phil Mosher - Hydrogeological 

Investigation & Terrain Analysis, 

Proposed Residential Subdivision, Part of 

Lot 6 and Lot 7, Concession 1, 

Drummond Township, Ontario, GEMTEC, 

2021-10-28 

-same and comparable concerns previously expressed.

-data presented to support previous argument of agricultural impact was insufficient.  Result was finding that water quality at 

the Fellingers Mills subdivision had deteriorated since the original test well chemistry, adding support to the concern about 

hydrogeological sensitivity/development impacts.

2022-02-08 Severances Technical Review Memorandum, J. 

Gorrell to Phil Mosher

Re: Proposed Drummond Concession 1 

Residential Severances, Scoped 

Hydrogeological Evaluation, Part Lot 7, 

Concession 1, Township of Drummond, 

Ontario, GEMTEC, 2022-01-04

-no issue with lot addition, but impact of third residential lot also needs to be considered.

2022-06-24 Severances RE: Potential process for finalizing 

Crain/Kenny severance applications; e-

mail with attachments (listed below) to 

Phil Mosher, GEMTEC, 2022-06-09

- issues partially resolved

-feedback on additional infomation

- nitrate concentrations above background are present to at least 30 m

-no further wells should be drilled with the 60' casing

2022-08-18 Severances Re: Proposed Drummond Concession 1 

Residential Severances Scoped 

Hydrogeological Evaluation Part Lot 7, 

Concession 1 Township of Drummond, 

Ontario

Page 1 of 2



RVCA Reviews

Date Application Document Key Comments/Notes

2022-12-23 Severances Re: Proposed Drummond Concession 1 

Residential Severances, Scoped 

Hydrogeological Evaluation, Part Lot 7, 

Concession 1, Township of Drummond, 

Ontario, GEMTEC, 2022-12-09 

between August and Dec, there were communications between RVCA and GEMTEC to try and optimize use of time and 

resources.  Focus was on analysing the available data to try and find a well construction method that would assure that the test 

wells would not continue to provide pathways for downward migration.  Area well records were plotted according to 

approximate elevation.

-wells cased and grouted to 36.6 m seem to produce water without nitrate contamination.  The water quality also met the 

ODWS or limits considered reasonably treatable by D-5-5.  Mn is very high, and it is recommended a warning about the 

potential impacts identified by Health Canada be considered.  

-10 test wells were constructed and discussion was related to results from all wells.  The review considered the data from the 

well that was constructed to the recommended design.

-test wells that dont meet the recommended design should be abandoned, except for the wells on private property that are in 

service.  Test wells on private property that are not being used should also be abandoned.

Page 2 of 2



Technical Review  

Memorandum 

 

To Phil Mosher, RPP, MCIP, Department of Science and Planning 

From  Jennifer Gorrell M.Sc. P.Eng. P.Geo. on behalf of Department of Engineering 

and Regulation 

Date  May 10, 2022   

File  21-DNE-PER-0007, Burns Farm Subdivision, Township of Drummond/North 

Elmsley 

Type Subdivision 

Subject  Private Servicing 

Submission Hydrogeological Investigation & Terrain Analysis, Proposed Residential 

Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township, 

Ontario, GEMTEC, 2022-03-31 

Previous subject memorandum dates • Jennifer Gorrell, Technical Review Memorandum of 

2021-10-28 draft report by GEMTEC, dated 2022-01-19. 

Status 

The report provided additional significant effort that was invested to resolve the issues that were 

previously raised.  We appreciate the effort and it has clarified many of the previous questions 

and concerns.  There are some new, more specific issues that were introduced by the revised 

nitrate impact assessment and the lot development plan (LDP).   

RVCA is not satisfied the subdivision can proceed as proposed primarily because in our opinion, 

the report information indicates there is an undefined issue with elevated nitrate in the local 

groundwater aquifer.  We are hesitant to recommend approval because we do not understand 

what appears to be a regional issue of elevated nitrates. Therefore, we recommend the issue in 

the area be further investigated.   

If approved, the new development could aggravate existing nitrate levels in existing, 

surrounding development, or conversely in the long term, the well water quality could be 

affected by it. 

With respect to the project specifically, there are details regarding the proposed development 

that are provided in the new information that must be addressed before the requirements of 

Procedure D-5-4 and D-5-5 are satisfied.  

If the wells are constructed as recommended in the report, the water quality may meet the 

drinking water standards initially, but based on the provided information there is no assurance 

that it will remain so in the future.  Presented data show there are elevated nitrates in the target 

water bearing zones and the wells at Fellingers Mills Estates show the water quality has 

deteriorated over the past 15 years.  Without knowing the source or whether it can be controlled 
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in the future, it cannot be assumed that the nitrate concentration will not continue to increase or 

to move down through the aquifer.  Information has not been presented demonstrating the 

absence of nitrate issues at deeper water bearing zones.   

Key Issues 

A satisfactory deeper target water bearing zone may be found that will not be affected.  The well 

construction and quality has to be confirmed.  The recommended construction with 10.8 m 

casing (vs the minimum 6.7 m), the same as was used at Fellinger Mills Estates, does not 

address the concern.  The report recommends a casing length of 10.8 m or more, but a more 

concrete specification is needed.  For a revised recommendation to be approved, a test well 

program that conforms to Procedure D-5-5 would be required; that is new test wells would have 

to be installed and fully tested.  The applicant might also consider alternative servicing options, 

such as a communal sewage treatment system.  

We agree a phased approach to the development is appropriate. RVCA recommends post-

development well monitoring of a representative number of wells in Phase 1 be conducted so 

the effect of the development and other off site activities on the water supply can be evaluated 

before additional development is approved.  A minimum of five to ten years of monitoring is 

recommended. 

RVCA is not satisfied with the nitrate dilution calculation that determined 30 lots could be 

developed over the proposed Phase 1 area.  The water surplus that was used in the calculation 

is higher than that measured at the nearby Drummond Centre climate station.  This would mean 

the dilution is less than the calculation has assumed.   

RVCA has questions about the presented lot development plan and the sewage system design 

recommendations.  These are discussed in the details below.  

RVCA discussed 5 main issues in the January 19 review.  These are summarized in the 

attached table, along with a summary of whether the issue has been addressed by the current 

report.  In addition, the table discusses the current report recommendations and RVCA’s 

assessment.  Details are provided below. 

Review Scope 

RVCA is retained by Lanark County to complete a technical peer review of hydrogeological 

studies, among other duties. The scope of the reviews are to compare the information 

presented in the studies to the standards provided by the province in the form of Procedures 
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D-5-4 and D-5-5 that have been guiding development on private services since 1996, and to 

respond to other questions or issues that may be provided by the County.  In addition, RVCA 

was asked to provide an opinion on applicant-provided conclusions and recommendations using 

the presented information and other available information sources. 

Project History 

October 28, 2021 GEMTEC Hydrogeological Investigation Report 

January 19, 2022 RVCA Review Comments 

January 26, 2022 Meeting to discuss review comments, site concerns 

March 31, 2022 Revised Hydrogeological Report, GEMTEC 

Revised Development Proposal 

To address concerns previously expressed by RVCA, the applicant provided a revised proposal 

to develop a phase of a proposed larger residential development. This will consist of developing 

30 lots on approximately 27.5 ha of the total 40 ha parcel with a minimum lot area of 0.8 ha and 

an average size of 0.92 ha.  This is a larger average lot size than proposed in the previous 

report draft.  The residential lots will each be serviced by a private well and septic system.  The 

report concluded that most of the site is hydrogeologically sensitive.  

Originally, the potential water supply was assessed by initially pumping and sampling five test 

wells and sampling five nearby private wells.  The site wells were re-sampled in March, 2022.  

Originally, three wells were sampled from a developed subdivision that is comparable in density, 

design, and setting to show the development impacts.  This report provided details on 13 new 

neighbouring residences that were sampled for nitrates.  The report concludes the site is 

suitable for development as proposed, but recommends the bedrock aquifer be protected from 

future contamination by incorporating a clay liner into the sewage dispersion area design and 

use of tertiary sewage treatment systems.  

Detailed Discussion  

The remainder of the memo provides additional detail about the report and key findings.  The 

headings refer to headings in the GEMTEC report.   
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The fundamental issue that the County needs to consider is the elevated nitrates that RVCA 

believes should be better understood prior to any new residential development in the area. 

Throughout, the report still emphasizes the need for mitigation to provide protection to the water 

supply aquifer.  For example, in the discussion on the conceptual hydrogeological model, page 

11, second paragraph from the bottom of the page, reads “Measures should be implemented in 

the design of septic systems to add additional protection above the bedrock.”   

Sewage System Assessment 

While the specific design of septic systems is regulated by Section 8 of the Ontario Building 

Code, the assessment and approval of a new development through the planning process is 

guided by MECP documents D-5, D-5-4 and D-5-5 that describe the requirements to assess the 

site suitability.  Generally, the Health Unit deals with the OBC.  

If, as stated in Section 5.1.1, the assessment does not consider isolation or separation 

distances required by the OBC, the concept reviewers will not be able to assess whether the 

recommended systems will fit on the proposed lots.  The purpose is to protect future purchasers 

from ending up with a property that cannot be developed. 

There are some issues with the provided lot development plan.  While it is true the concept plan 

should not provide specific design, basic information is still required to show the concept can 

succeed.  The LDP has not provided enough information to assess whether the site servicing 

can meet Procedure D-5-4.  The report states in [Section 5.2.4] that the intention is to construct 

nitrate-reducing septic systems, and this may be the reason there is some information missing 

from the LDP.  However, if the site approval will be effectively given on nitrate-reducing 

systems, the County or municipality will have to figure out how to enforce that these systems 

are used in perpetuity, and that includes making sure each owner adheres to the requirements 

for maintenance and correct use. 

Issues noted were: 

 The report states that Appendix B Figure 2 shows a leaching bed only, but on a flat site, 

a mantle would be required in multiple directions.  For a fully raised bed, this would add 

18 m in possibly all directions around the leaching bed to the sewage system.  These 

could not be placed in the front part of the lot as shown.  Some beds nearly touch the 

house.   

 The use of 3,500 L/day as design flow should be explained.  D-5-4 requires 3,000 L/day 

and most new average homes would have smaller requirements.  A description of the 
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development concept including the design parameters for the referenced single-family 

dwellings should be included. 

 It is understood that the Leeds, Grenville Lanark District Health Unit requires an area for 

a replacement tile bed that must be shown on a lot development plan.  The life 

expectancy of a septic system is around 20 years.   

Conceptual Hydrogeological Model 

The provided conceptual hydrogeological model (Appendix A, Figure 6) was useful in showing 

information on how the property fits into the regional groundwater setting.  One small comment, 

the inset map suggests the regional model does not include Perth, but the UTMs show that it 

extends south west of the town.  When compared to the RVCA interactive map, the model 

shows that Blueberry Marsh, Perth Long Swamp and Grant Creek Wetland provide the 

significant area groundwater recharge.  The figure suggests that regional discharge occurs at 

the Rideau River.   

There are also smaller areas of recharge to the north-east.  These appear to coincide with 

higher elevations, other wetlands and/or areas of exposed bedrock.  The proposed site does not 

appear to be located in an area of significant regional recharge or discharge.   

Section 3.2.5 discusses the site groundwater conditions.  The report refers to Figure 5 (should 

this be Figure 4?), which illustrates the site groundwater setting.   

Photographs (Appendix I) were provided as evidence that there is no direct connection between 

the surface and groundwater (Section 3.2.5) with the argument that the standing water in a ditch 

excavated into bedrock was perched.  We agree the photos show water standing in a ditch, but 

not necessarily that they prove there is no connection between the surface and groundwater.      

We agree there is both bedding on the wall of the ditch as well as vertical fractures.  However, 

the water would drain down to the drainage point through horizontal fractures, and the ditch is 

not dry.  The photo isn’t clear enough for us to be able to ascertain bedding conditions.   

Spring 2021 was abnormally dry; recharge occurred in late winter before the ground was 

thawed and then there was no significant recharge until later in the summer.  The water surplus 

in 2021 was less than half the 5-year average.  What this also means is that the 2 metre 

difference in groundwater elevation between July and March may also not represent typical 

conditions. The weather/climate behaviour has to be considered as part of the overall 

hydrogeological cycle.   
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The presence of a hydraulic connection doesn’t preclude an artesian pressure from lower in the 

bedrock aquifer.  From Table 3.3, and from the stratigraphy plotted in cross-section, it can be 

seen that the groundwater elevation in TW-03 was only 0.27 m below the bedrock surface.  

This, along with the elevation calculated for TW-05, which is 0.48 m above the bedrock surface 

does indicate the hydrogeological conditions at the site are complex and have not yet been 

completely defined.   

For the spring 2022 sampling, the number of well volumes removed before the samples were 

taken, or alternatively the pre sampling pumping rate and duration should be provided to 

illustrate the sample represented the groundwater (Sec 6.3). 

Nitrate Impact Assessment 

Normal climate data, or the average over the past 30 years, is usually used to represent the 

water budget.  A reference for the water surplus was not provided.  In this case, our information 

shows the Carleton Place or the Appleton climate stations have not been recording long enough 

or continually enough to calculate climate Normals.   

We agree it is important to use a nearby climate station because there is a surprisingly high 

variability in weather patterns on the local scale.  However, it is also important to have a 

sufficiently long and accurate record on which to base the analysis.  The report referenced the 

water surplus data (Table 5.1, Note 2 refers to Appendix E) but the referenced location contains 

laboratory reports. 

The Drummond Centre climate station is situated approximately 13.5 km north of the site, and 

about midway between Appleton/Carleton Place and the property.  The water surplus based on 

the climate Normal data (1981-2010) from Drummond Centre is 290.2 mm, or 76% of the water 

surplus used in the nitrate dilution calculation.  If this value is used in the calculation, the 

proposed development would not be within with the 10 mg/L maximum nitrate concentration.    

Background Nitrate Concentration 

The previous draft report recommended a background nitrate concentration of 5.0.  The current 

report recommended a lower nitrate concentration of 3.4 based on additional sampling and a 

reduced development area.   

In our opinion, the local background nitrate presence may be more than a concern about one 

property.  A wider assessment of the source, the relative contributions of agriculture, residential 

development on private sewage systems or other factors may be needed but is beyond the 

scope of this subdivision application. 



 

Technical Review • Memorandum         

Private Servicing 
May 13, 2022   

                               
Page 7 of 17 

 
 

21-DNE-PER-0007, Burns Farm Subdivision, Maberly Pines Subdivision,Township of Drummond/North 

Elmsley 

Hydrogeological Investigation & Terrain Analysis, Proposed Residential 
Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township, 

Ontario, GEMTEC, 2022-03-31 

 
   

 

The assumption of past agriculture for the elevated background nitrate concentration is still a 

concern.  A review of the available historic imagery shows that the approximately north two-

thirds of the lot proposed for development was actively cultivated, however the elevated 

concentration of nitrates is stated to be in the south part of the property.  The development of 

the conceptual digital groundwater surface model for the area (Appendix A, Figure 6) shows that 

locally, major groundwater recharge occurs in the wetland located north-west of the site and that 

the groundwater flows towards the Rideau River, south to south-east of the site, so we still do 

not have sufficient information to be convinced the site is the source. Details on historic crops, 

areas cultivated, products applied with a dilution model illustrating how they would reach the 

water supply zone would be needed to address the issue.   

The report also mentions that elevated nitrates were measured in the test wells in 2015 likely 

after application of fertilizer, which is attributed as the source.  First, this implies a very close 

and immediate connection between the water supply aquifer and the surface.  The topography, 

surface drainage suggests a shallow drainage divide at the watercourse that transects the 

property that could likely also influence how the excess fertilizer would reach the wells in the 

south was not considered.   

We also do not agree that the decrease in concentration between July 2021 and March 2022 

means the nitrate concentration is stable or decreasing.  There has not been enough sampling 

or study of seasonal variations for this conclusion.   

Secondly, it implies that an excess of fertilizer is applied to the crops, sufficiently high that an 

excess rapidly leaches into the underlying water supply zone, which is not a practice we know 

farmers normally engage in, since farming can be a marginally profitable endeavour.  The 

explanation provided is not convincing.  

Fifteen samples were taken from nearby residences near the site.  Two sites were sampled 

previously in April 2021.  The nitrate concentration from the March samples were slightly higher 

than the previous year, but close enough that the results would be considered comparable.   

One conclusion was that the high background nitrate at 4063 Drummond Conc 2, was a result 

of a shallow well casing.  The well record shows the well matched to the site was drilled in 1954, 

but the home appears to have more recent construction.  Also, the driller’s map shows the well 

is on the north side of the road.  For these reasons, this may not be the explanation based on 

just this information. 

The sampling results showed a range of nitrate concentration along both Concession 1 and 

Concession 2.  There were 5 sites, 7 samples from Concession 1 (two duplicates) and 10 sites, 

and 10 samples from Concession 2.  The report concluded the nitrate concentration was higher 
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along Concession 1, and this was the reason Phase 1 was situated in the north 2/3 of the 

property.  However, if the concentrations are compared by frequency, the range of 

concentration is comparable.  There are simply more samples from Concession 2 at the south 

end of the site, it appears.  Also, when the results were examined in plan view, the highest 

concentrations are nearest the site.  There appears to be more variability in plan view along the 

north.   

The report concludes the source of nitrate in the wells on and around the site does not originate 

from sewage systems because of the low density of development and the presence of the 

wetlands.  This does not change the fact that nitrates are present and there is an undefined 

source. 

The report found that the nitrate concentration at Fellingers Mills Subdivision has increased from 

an average concentration of 0.4 mg/L in 2005 to an average of 3.67 mg/L in 2021.  The report is 

correct that the concentrations remain within the ODWS, but the concern is that they have 

increased by an average of 9.2 times in 15 years.   

Were this rate of increase to continue, the average concentration would be 10 mg/L in about 

2052.  The issue is: the cause or causes of the contamination and the way they are entering the 

groundwater and water supply aquifer is unknown.  Therefore, the fact that the nitrate 

concentration currently meets the ODWS does not address the potential future impacts. 

Aquifer Vulnerability 

The final sentence of the last paragraph on page 16 is likely is an editorial error.  it says, “nitrate 

concentrations are expected to be less than the limit of 10 milligrams per litre at the site 

boundaries as established by the MECP when septic systems with tertiary treatment are used.” 

The nitrate dilution calculation does not mean the proposed septic systems will not negatively 

impact the groundwater aquifer, as stated in the report.  The nitrate dilution calculation is based 

on the MECP’s “Reasonable Use” policy, Policy B-7 which allows impact to groundwater within 

limits and even allows a proportion to migrate off site.  The nitrate dilution analysis assumes an 

impact occurs and calculates the “acceptable” loading within this framework.   

The recommended use of clay liners as additional protection as well as the use of tertiary 

treatment systems, as recommended in the report are both permitted measures under the OBC.  

The County or township will need to determine how they will make sure tertiary systems are 

maintained and operated properly through their operating life and multiple property owners. 

The report notes that if clay liners are used, infiltration will be limited beneath the septic beds 

and that site grading will be used to direct the flow of effluent (hopefully treated) through shallow 
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soils towards the front of the lots. The thickness of soil required to prevent breaking out of the 

treated effluent (because of the tile bed mounding) in periods when the soil is saturated during 

wet periods should be considered.  Please provide a conservative representative analysis to 

show whether the distribution tile will need to be raised higher than minimum to prevent 

breaking out, and if the mantle areas will require above minimum thicknesses to accommodate 

the sewage flows, or references in support of the mitigation measure.   This requirement for 

directional lot grading should be included in the recommendations.  A recommendation on the 

minimum fill thickness to prevent breakout of the effluent above the clay liner should be 

provided.   

Groundwater Quality 

The field readings (Appendix D) show the water quality stabilized over the pumping tests in July 

2021 before the water samples were taken.  However, there are noticeable differences in pH 

and conductivity between the dates – i.e. April 2021, July, 2021 and March 2022.  While not 

mandatory, an explanation for the variable water quality could be considered.   

Overall, the water quality on the site met most objectives and standards.  The provided 

bacteriological analysis showed there is a safe drinking water supply.  Water treatment may be 

required to reduce hardness and also iron based on comments from sampled neighbours.  The 

iron concentration measured in the test wells was also variable.  TW 2 recorded an iron 

concentration above the ODWS aesthetic objective but was within the concentration considered 

cost-effectively treatable by Procedure D-5-5.  

Closure 

In the April 4, 2022 e-mail from Jean-Philippe Gobeil to Phil Mosher, the author provided several 

additional considerations or discussion points: 

1. Given that water well records indicate multiple water bearing zones below 9.1 m bgs, the 

developer considers installing wells with 15 m casing depth instead of 11 m depth, 

providing additional protection by sealing the uppermost, more vulnerable water bearing 

fractures. 

RVCA agrees with the approach as a possible solution, but test wells and the associated 

testing requirements of Procedure D-5-5 will be required. 

2. Although calculations were performed for conventional systems and approval is 

requested under those parameters, the plan remains to use tertiary treatment system 

with guaranteed maintenance by the manufacturer as an additional measure. 
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Tertiary treatment is a viable solution, and the results may mean additional future 

phases of the development are possible.  However, as noted, the approval of future 

phases of the development should not be based on the use of tertiary systems. 

3. In some of the RVCA comments on the report and/or proposed severances, the RVCA 

mentions the presence of a well developed network of vertical fractures at the site. 

Although we agree that the site is sensitive and that some degree of connection exists 

with the surface, hence the requirement for a septic impact assessment and 

recommended increased casing depth, we do not feel like the data necessarily supports 

that statement:  

o The water found depth in all well records is invariably greater that 9.1 m bgs. 

Given the presence of multiple horizontal fractures in this type of bedrock, a well 

developed vertical fracture network would likely generate an interconnected 

network of fractures and shallower water bearing fractures would also be 

expected 

In our experience, the well driller’s purpose is to provide a water supply that meets the 

regulatory requirements in a timely and cost-effective manner.  The well driller’s rig is 

also not well equipped to identifying fine fissures.  This means that smaller water bearing 

zones are very small or that will not contribute to the final water supply (i.e. within the 

cased and grouted zone) may be missed or ignored.  It does not mean they are not 

there.   

If the qualified professional (hydrogeologist) was present on the site when test wells are 

constructed, we would feel assured that these were not present, but based on the 

information provided, that does not appear to have been the case.  We therefore cannot 

accept that groundwater was not encountered in the upper 9 m of the bedrock. 

o Rapid downward migration of groundwater through vertical fractures reaching the 

water supply aquifer would probably result in the presence of bacteria, elevated 

turbidity, elevated dissolved organic carbon and elevated concentrations of 

potential other indicators such as tannin and lignin, organic nitrogen and chloride. 

Those parameters have not been identified at the site or in surrounding private 

wells to date. 

Similarly, low concentrations of these parameters that originate at surface water features 

at some distance could be diluted or naturally treated within the aquifer by the time the 

zone recorded for the test wells was reached.  There is not sufficient data to draw this 

conclusion, in our opinion.   The report shows that area recharge occurs at the wetlands. 
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Recommended Monitoring – Additional Information For Future Development Phases 

In the Key Issues, we noted that RVCA recommends post-development well monitoring of a 

representative number of wells in Phase 1 be conducted. Several years (e.g. 5 to 10) monitoring 

record will be required before the effects can be adequately characterized, in our opinion.   

The monitoring proposal should be reviewed to the County before implementation. 

Respectfully, 

 

Jennifer B. Gorrell M.Sc. P.Eng. P.Geo.  

Senior Geoscientist 

Disclaimer 

The Rideau Valley Conservation Authority (RVCA) has not conducted an independent site 

investigation to confirm the validity of the data, analyses, interpretations and recommendations 

presented in GEMTEC, 2022-03-31, Hydrogeological Investigation & Terrain Analysis, 

Proposed Residential 

Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township, 

Ontario report. RVCA has accepted the findings as conveyed and the professional opinions of 

the qualified professional who has conducted and signed the subject report, within the context of 

the above memorandum. 
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   RVCA Comments RVCA Recommendation 

 Issues (Jan 19 RVCA Review) Additional Information (March 31, GEMTEC)   

1 the site could not satisfy the requirement of 

Procedures D-5-4 as it was proposed 

# of lots reduced and subdivision will be phased.  

Phase 1 has 30 lots with average size 0.8 ha.  Using 

conventional sewage treatment, the result of the 

nitrate dilution calculation will be 9.88 mg/L 

The concern is the water surplus that was used.  The 

Drummond Centre climate station with climate 

Normals (1981-2010) is nearest the site, and using 

these data, the water surplus is 0.2902 m, which is 

significantly lower than the value of 0.381 m used in 

the calculation.  

Not accepted 

 

The water surplus data should be reviewed and 

revised recommendations should be provided. 

2 The site can satisfy the requirements of Procedure D-

5-5, but additional detail in support is required 

Additional sampling for bacteria and nitrates provided 

for site, additional samples were taken from 15 

neighbouring wells that included two sites that were 

previously sampled.  The requested additional 

information was provided on the field methods to aid in 

interpretation.   

The additional samples reinforced the issue that 

unknown sources in the area have resulted in nitrate 

contamination.   

Not accepted  

The data does not show that nitrates will not continue 

to increase over time. 

3 The application as proposed cannot succeed without 

mitigation. D-5-4, which requires the development be 

sustainable on conventional sewage systems.  The 

provided dilution calculation shows the site cannot 

support the proposed density of 56 lots. 

Planned development was revised to increase the lot 

size and reduce the number of lots to be constructed 

in the initial phase to 30.   

The water surplus data should be reviewed and the 

number of lots should be revised as required.   

 

We agree the site may be developed on conventional 

sewage systems but additional information is required 

on the minimum soil thickness that will be accepted by 

the LGLDHU and whether this is present in the areas 

of the recommended sewage distribution areas 

(including mantle) 

Not accepted 

 

Revised recommendations should be provided. 

4 The study presents doubtful results for the 

bacteriological water quality and the background 

nitrogen concentrations. To prove the results are not 

representative, a statistically relevant number of 

samples and additional data must be provided. 

Additional bacteriological and nitrate sampling results 

were provided from the area with satisfactory field 

measurements and explanation of field methods.   

Additional bacteriological results were provided with 

satisfactory field measurements and explanation of 

field methods.  The additional samples reinforced the 

issue of nitrate presence in the area groundwater. 

Not accepted 

5 There was elevated nitrate in the bedrock aquifer The elevated nitrate was examined in more detail. The background nitrate concentration used in the 

assessment was decreased from the previous report 

draft.  The rationale for the reduction was provided.   

 

Partially accepted 

RVCA reviewed the provided data and we accept the 

use of the reduced background concentration. 

The issue of elevated background nitrate and the 

effect on the site development is not resolved. 
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   RVCA Comments RVCA Recommendation 

There is insufficient information on the sources of the 

nitrate or whether they will continue to increase over 

time.  If the nitrate concentration continues to increase 

at the rate it has over the past 15 years, the ODWS 

will be reached by about 2050. 

 

6 the hydrogeological model was very simple and 

unsubstantiated.  The data from the site left 

unanswered questions. 

A more comprehensive understanding of the 

hydrogeological model was provided.   

RVCA disagrees with some of the interpretations in 

the model as described in the memorandum.  While 

we may disagree, if there is a vertical connection to 

the lower water bearing zones in the broader area 

around the site, it might help provide an explanation of 

the contaminant sources.   

Accepted 

7 The presented analysis of the water supply aquifer did 

not include all the components required in Procedure 

D-5-5 

Additional details were provided.  An analysis of 

potential well interference was given. 

While the additional details do address the proposal, 

they would not satisfy the requirements if a deeper 

casing in the site wells is proposed. 

see item 25 

8 D-5-5 does require that the pumping test analyses 

include an assessment of well quantity interference 

between wells internally within the development and 

also as a whole with wells on neighbouring properties. 

This was because the observation wells used in the 

pumping tests had wider separations than the new 

subdivision wells and some of the existing adjacent 

wells.   

Additional details were provided.  An analysis of 

potential well interference was given. 

 see item 25 

9 There were irregularities with chlorine residual 

concentrations in the private off-site wells, that were 

not addressed in the report.   

The issues with the residual chlorine were explained. Agree Accept 

10 A lot development plan was not provided. 

 

A lot development plan for the first phase was 

provided 

RVCA agrees the concept plan should not provide 

specific design, however basic information is still 

required to show the concept can succeed.  The LDP 

has not provided enough information to assess 

whether the site servicing can meet Procedure D-5-4.    

Not Accepted 
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  RVCA Comments RVCA Recommendation 

 GEMTEC March 31 Report Conclusions   

11 The site geology generally consists of thinly veneered 

unconsolidated quaternary sediments, consisting of 

silty clay, sandy silt and silty sand and/or glacial till. 

The subject site overburden thickness ranges from 

approximately 0.2 to 2.6 metres. The site is 

considered to be hydrogeologically sensitive and 

protective measures are recommended to minimize 

potential impacts to the water supply aquifer.    

Agree Accept 

12 Some areas of thin overburden will require 

augmentation of native soils to meet the minimum 

overburden thickness required for onsite septic 

systems. The proposed lot sizes are considered to be 

acceptable based on the proposed conceptual lot 

development plan as well as the nitrate dilution 

calculations. 

Disagree 

The thin overburden areas will require augmentation.  

The sufficient minimum thickness of native soils 

required by  (Leeds, Grenville and Lanark District 

Health Unit (LGLDHU) within the sewage distribution 

area needs to be confirmed as is the requirement for a 

replacement tile bed area. 

Not accepted 

See also Item 18 

13 The water quality available from drilled wells on the 

subject site is safe for consumption based on the 

absence of health-related exceedances, with the 

exception of total coliforms in TW-04 in the 6-hour 

sample; however, no other bacterial parameters 

exceedances were noted at other locations or during 

other sampling events in TW-04.  Groundwater 

treatment for aesthetic parameters will likely be 

required. 

Agree Accept 

14 The quality of the groundwater meets the Ministry of 

the Environment, Conservation and Parks 

Regulations, Standards, Guidelines and Objectives 

with the exception of hardness, manganese, colour, 

and iron. 

Agree Accepted 

15 The levels of hardness, manganese and iron are 

considered to be reasonably treatable using a 

Agree Accepted 
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  RVCA Comments RVCA Recommendation 

conventional water softener and/or manganese 

greensand filter. 

16 The levels of colour reported exceed the ODWS 

aesthetic objective of 5 TCU and the maximum 

acceptable reasonably treatable limit of 7 TCU; 

however, the colour is considered to be iron-related 

and can be treated using manganese greensand 

filters. 

Agree Accepted 

17 The water quality from nearby private wells are similar 

to the water quality found in the proposed subdivision. 

No significant impacts from septic systems or 

surrounding land use have been identified based on 

the water quality results. 

RVCA agrees the water quality is similar.  The 

provided analyses show the wells also meet the 

ODWS.   

 

We disagree with the conclusion that there are no 

significant impacts from septic systems or surrounding 

land uses.  We believe there is insufficient information.  

Elevated nitrates from unidentified source or sources 

were found in some of the sampled neighbouring wells 

as well as on the proposed development.   

Not accepted 

18 Based on the nitrate dilution calculations the site can 

support the proposed 56 lots if advanced septic 

treatment is implemented. No negative impacts to the 

bedrock aquifer are anticipated based on nitrate 

dilution calculations which demonstrate that offsite 

nitrate impacts are less than 10 mg/L if septic systems 

featuring tertiary treatment are used.  If conventional 

septic systems are considered for the development, 

the number of lots would have to be reduced to 29 lots 

in order for each lot to be large enough to provide 

sufficient nitrate dilution. 

Disagree 

 

The information provided is suitable for the approval of 

a phase of lots.  The proposed number of lots within 

the area are 30. 

 

However, the water surplus used in the nitrate dilution 

calculation is not representative of the site.  The 

climate Normal data from the nearby Drummond 

Centre climate station is available, and it shows the 

water surplus is about 76% of the quantity used in the 

calculation. 

 

Not accepted 
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  RVCA Comments RVCA Recommendation 

The approval for the development will not comply with 

Procedure D-5-4 if advanced septic treatment is used 

as the basis for approval.  

 

The County or municipality should devise a procedure 

to ensure that original and future owners are aware of 

the responsibilities of operating and maintaining an 

advanced septic treatment system, and that there may 

be associated costs.  

19 The water quality obtained from the nearby subdivision 

along Daniel Crain Drive suggests that low nitrate 

impacts related to septic systems are anticipated in 

the future. The low increase of nitrate concentrations 

over a 15-year period suggest that nitrate dilution 

calculations performed as part of this assessment are 

conservative and mitigation measures based on the 

results should be protective of future groundwater 

quality. 

Disagree  

 

The nitrate concentration in the samples wells shows 

that on average, the nitrate concentration has 

increased 9.2 times.  There is no information provided 

to show this increase will not continue.  If it does, the 

nitrated concentration would reach 10.0 mg/L by about 

2052. 

Not accepted 

20 The surface water assessment demonstrates that no 

surface water bodies will be negatively impacted by 

the proposed development. 

Disagree. 

 

A description of how effluent from a septic system 

underlain by a clay liner might integrate with the 

subdivision ditch and merge with subsequent 

downstream water features was provided.  There was 

no information on what concentration of potential 

contaminants (e.g. nitrate, phosphorous, chloride and 

potassium or sodium from water treatment systems) 

might be.  Contamination of the subdivision ditches 

should be considered a negative impact. 

Not accepted 

21 The water quality determined in the course of this 

investigation is representative of long term water 

quality from which future lot owners are likely to obtain 

from their wells constructed in accordance with the 

well construction recommendations. 

Disagree 

 

Without knowledge of the source of contaminants or 

how they are entering the groundwater system, there 

can be no assurance that degradation will no occur in 

Not accepted 
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  RVCA Comments RVCA Recommendation 

the future.  The wells that have the recommended 

construction on the site and on the nearby Fellinger 

Mills subdivision show that the intercepted 

groundwater does show an impact, although the 

concentrations meet the ODWS now.  They do not 

show that the long term water quality is protected. 

22 The quantity of groundwater available from the 

proposed water supply aquifer is more than sufficient 

for the proposed development and will sustain 

repeated pumping at the test rate and duration at 24-

hour intervals over the long term. 

Agree Agree 

23 Interference between drinking water wells is expected 

to be negligible under typical usage for residential 

developments. 

Agree 

 

The report provides calculations that show there will 

be minimal impact to wells within the subdivision and 

also to existing wells. 

Accepted 

24 The test well construction is typical of wells which will 

be used in the development in the future. 

Disagree 

 

RVCA recommends that new wells be constructed 

below the level of the currently-identified 

contamination if the development is going to proceed.  

This will require representative test wells.   

Not accepted 

25 The well yields determined in the course of the 

investigation are representative of the yields which 

residents of the development are likely to obtain from 

their wells in the long term. 

Agree, if the proposed well construction with minimum 

10.8 m casing are used.   

 

However, if the well design for the development are to 

be revised, this conclusion will have to be confirmed. 

Not accepted 
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Dark brown, sandy topsoil. Organic
matter present, rootlets etc.

Dark brown, sandy, topsoil like
material. No organic material: appears
to be filler/non-native material.
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Dark brown, sandy topsoil. Organic
matter present, rootlets.

Light brown sand, minor silt. Moisture
in layer but no visible groundwater.

END OF TESTPIT, BEDROCK.

E
xc

av
at

or Testpit
backfilled with

excavated
material.

No groundwater
seepage

observed upon
completion of

excavation.

0.25

0.43

B
LO

W
S

/0
.3

m

R
E

C
O

V
E

R
Y

,
m

m

SHEET: 1 OF 1
DATUM: CGVD28
BORING DATE: Apr 19 2021

ELEV.

DEPTH
(m)

S
T

R
A

T
A

 P
LO

T

Ground Surface

DESCRIPTION

0

1

2

3

4

LOGGED:   BR

CHECKED:

PIEZOMETER
OR

STANDPIPE
INSTALLATION

B
O

R
IN

G
 M

E
T

H
O

D

D
E

P
T

H
 S

C
A

LE
M

E
T

R
E

S

SOIL PROFILE

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
T

IN
G

RECORD OF TEST PIT 21-2
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Dark brown topsoil, organic material.

END OF TESTPIT, BEDROCK.

E
xc
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at

or Testpit
backfilled with

excavated
material.

No groundwater
seepage

observed upon
completion of

excavating.
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RECORD OF TEST PIT 21-3
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material

Light brown silty sand.

END OF TESTPIT, BEDROCK.
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seepage

observed ontop
of bedrock

surface at 0.79
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RECORD OF TEST PIT 21-4
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material

END OF TESTPIT, BEDROCK.
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No groundwater
seepage

observed upon
completion of

excavating.
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RECORD OF TEST PIT 21-5
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Light brown silty sand.

Grey sandy silt, minor clay.

END OF TESTPIT, BEDROCK.
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RECORD OF TEST PIT 21-6
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Light brown silty sand.

Groundwater observed ontop of
bedrock surface.
END OF TESTPIT, BEDROCK.
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observed upon
completion of

excavating.
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RECORD OF TEST PIT 21-7
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Light brown, silty-sand.

GW observed.

Till Formation - Grey silt, clay, gravel,
and cobbles.

END OF TESTPIT, BEDROCK.
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RECORD OF TEST PIT 21-8
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Light brown silty clay- high clay
content.

GW observed.
END OF TESPIT, BEDROCK.
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surface at 1.24
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RECORD OF TEST PIT 21-9
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Light brown, clayey sand, moisture
presence.

END OF TESTPIT, BEDROCK.
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RECORD OF TEST PIT 21-10
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Dark brown silty clay.

Grey silty clay.

END OF TESPIT, BEDROCK.

E
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at

or Testpit
backfilled with

excavated
material.

No groundwater
seepage

observed upon
completion of

excavation.
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RECORD OF TEST PIT 21-11
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Dark brown silty clay.

Grey silty clay.

END OF TESTPIT, BEDROCK.
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material.

No groundwater
seepage

observed upon
completion of

testpit.
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RECORD OF TEST PIT 21-12
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Dark to light brown silty sand,
moisture present.

Till formation -grey sandy-silt, minor
clay content, gravel, cobbles.

END OF TESTPIT, BEDROCK.
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or Testpit
backfilled with

excavated
material

No groundwater
seepage

oberved upon
completion of

excavation.
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RECORD OF TEST PIT 21-13
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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Dark brown topsoil, organic material.

Light brown silty sand.

Till formation - grey sandy-silt, clay,
gravel.

END OF TESPIT, BEDROCK.

E
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or Testpit
backfilled with

excavated
material.

No groundwater
seepage

observed upon
completion of

excavation.
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RECORD OF TEST PIT 21-14
CLIENT: Wib Crain
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON
JOB#: 100227.008
LOCATION: see Borehole Location Plan, Figure 1
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C2: GRAIN SIZE



Soils Grading 

Chart

ZanderPlan Inc.

(Client: Crains Construction c/o Zander) EIS and Hydrog

100227008
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C3: WELL RECORD SUMMARY



MECP Water Well Record Compilation 

(Burns Farm- 500 m Radius)

Well ID Date Completed Depth (m)
Depth to 

Bedock (m)

Casing Depth 

(m)

Water Found 

(m)

Static Water 

Level (m)
Water Detail Well Use

3500700 1966-01-11 15.2 0.6 7.9 12.2 7.3 FR DO

7235419 2014-12-16 18.3 - 10.1 11.3, 17.7 - UT TH

3512751 1999-09-02 15.2 1.5 6.7 12.8 9.1 UK DO

3515299 2006-04-11 - - - - - - -

3503526 1973-07-03 13.7 1.2 6.7 9.1, 11.0 4.0 FR DO

3509721 1990-06-15 25.9 0.9 14.0 24.1 3.7 FR DO

7278692 2016-12-13 - - - - - - -

3514556 2004-06-09 12.2 1.8 6.7 10.4 4.0 - DO

7191389 2012-10-15 16.8 0.6 6.7 11.6, 13.8, 16.2 - - -

7237395 2015-01-19 18.3 - 10.1 11.9, 17.4 - UT TH

3514825 2005-02-17 16.8 1.8 6.7 9.8, 14.3 2.4 FR DO

7237394 2015-01-19 18.3 - 6.7 11.0, 14.9, 17.4 - UT TH

7235418 2014-12-16 18.3 - 10.1 15.2, 16.2 - UT TH

3501737 1947-06-09 8.5 - 1.8 - 1.8 FR PS

7254426 - 15.2 - 6.7 10.1, 13.7 - - -

3506269 1981-05-08 13.7 1.2 6.7 11.3 3.7 FR DO

7276572 2016-11-22 18.3 - 6.7 13.7, 16.8, 17.7 - - -

7235420 2014-12-16 19.8 - 10.1 11.3, 18.0, 19.2 - UT TH
3504964 1977-01-01 12.2 - 6.7 10.1 3.7 FR ST

https://www.ontario.ca/page/map-well-records

"Well Use"

DO Domestic

10
th 

Percentile

90
th 

Percentile
Average 

 Geometric 

Mean

ST Livestock 10.1 17.7 14.0 13.6

IR Irrigation 2.3 7.7 4.4 3.9

IN Industrial 0.6 1.8 1.2 1.1

CO Commercial 12.2 18.9 16.3 15.8
MN Municipal

PS Public

AC Cooling and A/C

NU Not Used

OT Other

TH Test Hole

DE Dewatering

MO Monitoring

MT Monitoring Test

Parameter

Depth Water Found
1
 (m)

Static Water Level (m)

Depth to Bedrock (m)

Total Well Depth (m)

100227.008_WWR_Comp.xlsx



C4: SECONDARY WELLS 



Page 1



Page 1



Page 1



Page 1



Page 1



Page 1





Minist ry of the Env i ro nment, 
Conservation and Parks 

Measurements recorded in: D Metric mperial 

VI Tag#:A342440 'rint Below ) 

A342440 

Well Record 
Regulation 903 Ontario Water Resources Act 

Page ___ of 

'Well Owner's information 
First Name Last Name/Organization I E-mail Address 

1394706 Ontario Inc 1 I 
D Well Constructed 

by Well Owner 

Mail ing Address (Street Number/Name) 

1098 2nd Concession N Sherbrooke 
Municipality ! Province 

McDonalds ~u(lneR'ON I 
Postal Code I Telephone No. (inc. area code) 

I goGl1M_m I 1. I I I I I I I 

cation (Street Number/Name) Township Lot Concession 

005 Drummond Concession 2 Drummon - North Elmsley E1/2 7 2 
City/TownNillage Province 

Ontario 
Municipal Plan and Sublet Number Other 

-
General Colour Most Common Material I Other Materials I General Description Fro~ept~ (m~ 

Sand I q.-- Cla1,1 I 
0 , ,I 

4 

Brown Sandstone '\ ,,_\) £,'0 . ,1 L~ ~ i;::;;zch..~ f'\J\ f\.A,/J 4 ;. 70 I 

Sandstone! ' \ ' ( 
( 

Wiite 70 90 

Wiite Sandstone! 90 
( 

100 r 

Annular Space Results pf Wei! )'i~!f! J:ej!_i!jgff ·_a \. 
Depth Set at (~ Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery 
From j To (Material and Type) (m'.@11 D Clear and sand free Time Water Level Time Water Level 

60 ' 0 I 
Neat cement 62.4 D Other, specify ao (min) (m/ft) (min) (m/ft) 

If pum::;continu: give reason: 
Static 

i 'x. 1 I'' 19~8 ,, 
Level 

1 1 19.3 18.1 
Pump i'}/akil'set at(~ 2 19.6 2 18.1 

80 
Pumping rate (Vmi~ 3 19.6 3 18.1 

Method of Construction Weil Use 

□ Cable Tool □ Diamond .. D Public D Commercial D Not used 20 4 19.7 4 18.1 
Duration of pumping D Rotary (Conventional) □ Jetting ~ omestic D Municipal 0 Dewatering 

D Rotary (Reverse) □ Driving vestock D Test Hole D Monitoring _1.. hrs+ _o._ min 5 19.7 5 18.1 

□ ring □ Digging 0 Irrigation D Cooling & Air Conditioning Final water level end of pumping (milt) 10 19.7 10 18.1 Air percussion 0 Industrial 19.1s 
11 

ther, specify D Other, specify 
tt flowing give rate (Vmin/GPM) 15 19.8 15 18.1 

Construction Record - Casing Status of Well 'I-' 20 19.8 20 18.1 
Inside Open Hole OR Material Wall Depth (~ ~ t r Supply Recom~ed pump depth (r@ 

Diam~ (Galvanized, Fibreglass, Thi~ To placement Well () ( 25 19.8 25 18.1 (cm n Concrete, Plastic, Steel) (c n From 
0 Test Hole 

l-,L/tf., 'Steel .188'
1 

+2' 60 1 D Recharge Wei! Reco~ed pump rate 30 19.8 30 18.1 
D Dewatering Well 

(I/min PM) I O 

t-{I Open Hole 60 I 100
1 0 Observation and/or 40 19.8 40 18.1 

Monitoring Hole 
Well production (V~~ 

50 19.8 50 18.1 D Alteration 
(Construction) ~1cted? 19~8 ' 18.~ ~ D Abandoned, s O No 60 60 

Construction Record - Screen 
Insufficient Supply 

' Mafj,qf Well to_catio6~.'t;(J.p ·•. ~ ' ··"" D Abandoned, Poor 
Outside Material ~ ', ,mm1 Water Quality Please provi(~)tructions on the~ 

Diameter s~ (cm/in) (Plastic, Galvanized, Steel) From I To 
D Abandoned, other, 

specify 

'7 -----r D Other, specify sw4-oo5 -
" 

~-tA..~ ~ E)N 'J) ;;)_ •,·.'-:. .. ... Water:Details Hole .Qiameter 
Water found at Depth Kind of Water: D Fresh ~ ntested Depth (n\11!1 Diameter GW.. c.£"S'5 i e-N 

90 (m/ft) n Gas D Other, specify 
From To (cm/lfi)> 

93J Water found at Depth Kind of Water: D Fresh D Untested !n I "n I \~ rD~ (m/ft) O Gas D Other, specify r -
Water found at Depth Kind of Water: □Fresh □ U ntested fO 100 t:, ,, 

l""J_ o.1 ~ (m/ft) □Gas 0 Other, specify 

·:f•:_,.·,:'Y'°)J·~· ,.;,_'.Welrc;ont~actor and Well TechnJc ian lnfonr1;ition 

Business Name of Well Contractor 
~ ;~actt Licel ce No. 

Air Rock Drilling Co. Ltd. 

BusM~;~fJ~~~t~'t,~~r/Name) 1Mu~1~~ond 
c,~sf-ff- IO~Prn Q ~ 8-o ~ Province I Postal Code I Business E-mail Address 

ON 1K9A 122jO I air- rock@sympatico.ca ... ,, .,.,. I'""~,~~,... . ~,~,, 
Bus.Telephone No. (inc. area code) I Name of Well Technician (Last Name, First Name) 

rn ormat1on . .., - . .. 

I !:11~8~8:?1~0 I I I I , Hanna, Jeremy 
packaged . Y I ~022 I ~iii D ~£1 J; 9'0: 3 9: 
~ ~22"rkeJ>I~ s i ; ' : .·:. wyl:(~~,s Licence No. ISignatuc~r Contracl£,~Datefentte~i7 31 

YI YI Y I Y IM IM I D I D ;~ce.f\'ed :!! • · -, I ·-r-", I · Y[YIY [vlrv1 MID[D 
0506E (2020/06) © Queen's Printer fo/ OjtarioftJJv" l.fl inistry's Copy 



Minist ry of the Env i ro nment, 
Conservation and Parks 

Measurements recorded in: D Metric mperial 

VI Tag#:A342440 'rint Below ) 

A342440 

Well Record 
Regulation 903 Ontario Water Resources Act 

Page ___ of 

'Well Owner's information 
First Name Last Name/Organization I E-mail Address 

1394706 Ontario Inc 1 I 
D Well Constructed 

by Well Owner 

Mail ing Address (Street Number/Name) 

1098 2nd Concession N Sherbrooke 
Municipality ! Province 

McDonalds ~u(lneR'ON I 
Postal Code I Telephone No. (inc. area code) 

I goGl1M_m I 1. I I I I I I I 

cation (Street Number/Name) Township Lot Concession 

005 Drummond Concession 2 Drummon - North Elmsley E1/2 7 2 
City/TownNillage Province 

Ontario 
Municipal Plan and Sublet Number Other 

-
General Colour Most Common Material I Other Materials I General Description Fro~ept~ (m~ 

Sand I q.-- Cla1,1 I 
0 , ,I 

4 

Brown Sandstone '\ ,,_\) £,'0 . ,1 L~ ~ i;::;;zch..~ f'\J\ f\.A,/J 4 ;. 70 I 

Sandstone! ' \ ' ( 
( 

Wiite 70 90 

Wiite Sandstone! 90 
( 

100 r 

Annular Space Results pf Wei! )'i~!f! J:ej!_i!jgff ·_a \. 
Depth Set at (~ Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery 
From j To (Material and Type) (m'.@11 D Clear and sand free Time Water Level Time Water Level 

60 ' 0 I 
Neat cement 62.4 D Other, specify ao (min) (m/ft) (min) (m/ft) 

If pum::;continu: give reason: 
Static 

i 'x. 1 I'' 19~8 ,, 
Level 

1 1 19.3 18.1 
Pump i'}/akil'set at(~ 2 19.6 2 18.1 

80 
Pumping rate (Vmi~ 3 19.6 3 18.1 

Method of Construction Weil Use 

□ Cable Tool □ Diamond .. D Public D Commercial D Not used 20 4 19.7 4 18.1 
Duration of pumping D Rotary (Conventional) □ Jetting ~ omestic D Municipal 0 Dewatering 

D Rotary (Reverse) □ Driving vestock D Test Hole D Monitoring _1.. hrs+ _o._ min 5 19.7 5 18.1 

□ ring □ Digging 0 Irrigation D Cooling & Air Conditioning Final water level end of pumping (milt) 10 19.7 10 18.1 Air percussion 0 Industrial 19.1s 
11 

ther, specify D Other, specify 
tt flowing give rate (Vmin/GPM) 15 19.8 15 18.1 

Construction Record - Casing Status of Well 'I-' 20 19.8 20 18.1 
Inside Open Hole OR Material Wall Depth (~ ~ t r Supply Recom~ed pump depth (r@ 

Diam~ (Galvanized, Fibreglass, Thi~ To placement Well () ( 25 19.8 25 18.1 (cm n Concrete, Plastic, Steel) (c n From 
0 Test Hole 

l-,L/tf., 'Steel .188'
1 

+2' 60 1 D Recharge Wei! Reco~ed pump rate 30 19.8 30 18.1 
D Dewatering Well 

(I/min PM) I O 

t-{I Open Hole 60 I 100
1 0 Observation and/or 40 19.8 40 18.1 

Monitoring Hole 
Well production (V~~ 

50 19.8 50 18.1 D Alteration 
(Construction) ~1cted? 19~8 ' 18.~ ~ D Abandoned, s O No 60 60 

Construction Record - Screen 
Insufficient Supply 

' Mafj,qf Well to_catio6~.'t;(J.p ·•. ~ ' ··"" D Abandoned, Poor 
Outside Material ~ ', ,mm1 Water Quality Please provi(~)tructions on the~ 

Diameter s~ (cm/in) (Plastic, Galvanized, Steel) From I To 
D Abandoned, other, 

specify 

'7 -----r D Other, specify sw4-oo5 -
" 

~-tA..~ ~ E)N 'J) ;;)_ •,·.'-:. .. ... Water:Details Hole .Qiameter 
Water found at Depth Kind of Water: D Fresh ~ ntested Depth (n\11!1 Diameter GW.. c.£"S'5 i e-N 

90 (m/ft) n Gas D Other, specify 
From To (cm/lfi)> 

93J Water found at Depth Kind of Water: D Fresh D Untested !n I "n I \~ rD~ (m/ft) O Gas D Other, specify r -
Water found at Depth Kind of Water: □Fresh □ U ntested fO 100 t:, ,, 

l""J_ o.1 ~ (m/ft) □Gas 0 Other, specify 

·:f•:_,.·,:'Y'°)J·~· ,.;,_'.Welrc;ont~actor and Well TechnJc ian lnfonr1;ition 

Business Name of Well Contractor 
~ ;~actt Licel ce No. 

Air Rock Drilling Co. Ltd. 

BusM~;~fJ~~~t~'t,~~r/Name) 1Mu~1~~ond 
c,~sf-ff- IO~Prn Q ~ 8-o ~ Province I Postal Code I Business E-mail Address 

ON 1K9A 122jO I air- rock@sympatico.ca ... ,, .,.,. I'""~,~~,... . ~,~,, 
Bus.Telephone No. (inc. area code) I Name of Well Technician (Last Name, First Name) 

rn ormat1on . .., - . .. 

I !:11~8~8:?1~0 I I I I , Hanna, Jeremy 
packaged . Y I ~022 I ~iii D ~£1 J; 9'0: 3 9: 
~ ~22"rkeJ>I~ s i ; ' : .·:. wyl:(~~,s Licence No. ISignatuc~r Contracl£,~Datefentte~i7 31 

YI YI Y I Y IM IM I D I D ;~ce.f\'ed :!! • · -, I ·-r-", I · Y[YIY [vlrv1 MID[D 
0506E (2020/06) © Queen's Printer fo/ OjtarioftJJv" l.fl inistry's Copy 



Ministry of the Environment, 
Conservation and Parks 

w Tag#:A342439 'rint Below) Well Record 

A342439 
Regulation 903 Ontario Water Resources Act 

Measurements recorded in : 0 Metric mperial Page ___ of 

.Well Owner's Information 
First Name Last Name/Organization I E-mail Address 

1394706 Ontario Inc 
D Well Constructed 

by Well Owner 

Mailing Address (Street Number/Name) 

1098 2nd Concession N Sherbrooke I 
Municipality ,t I Province 

McDonaldsu.r4~ ON 
Postal Code Telephone No. (inc. area code) 

I ~<¥311 ~~ I I I I I I I I I 

W ell Location 

Address of Well Location (Street Number/Name) M. 
1690 Drummond Concession"" 1 

Township 
Drummond - North Elmsley 

I Lot E 1 J2 l I Conc;ssion 

County/OistricUMunicipality 

Lanark 
City/TownNillage 

Perth 
Province I Polstall Co l del 
Ontario I I 

UTMNCAoDordl in

8
a

I

te

3
lzon

I1

e...l Eajst

4
in~A,'l A' 

3 1 1 

Northing Municipal Plan and Sublet Number 

l:f ~--'"t I 4!9~37913 I 
Other 

Overburden and Bedrock Materials/Abandonment Sealing Record (see mstruct,ons on the back ofth,s form) 

General Colour Most Common Material Other Materials I General Description Fro~ept~ (""'ft' 
Sand cl- Clay I 0 ( 2 ~ 

Grey Limestone v~i ~~"{'\ ~,::--,;i ~ 2 I 62' --
Grey Limestone iA\/ ~~y'\ S! D8:Et,,Yf-' f\.,.:- ~ 62 I 73; 

Grey Limestone ··~ v~J . ~ s:...,.,,.Q ~ "f\l•~: 73 I 80 

.,. Annular Space Results ofWell,Yie_l<!}Te;sti(igf h ' ~. ' 

Depth Set at (~I{!)) Type of Sealant Used Volum~ed After test of well yield, water was: Draw Down Recovery 
Frol)1 [ To (Material and Type) (m D Clear and sand free Time Water level Time Water level 

c!O""' u !\feat cement 4~.01:! D Other, specify Notteste (min) (m/ft) (min) (m/ft) 

If pump~ntinued, give reason: 
Static -vi<,. 24.5 r 
Level - 24 .5 24 .4 1 1 

Pump i~ke set at('®).' 2 24.5 2 24 .4 
70 

3 24 .5 3 24.4 
Pumping rate (Vmin ~ Method of Construction Well Use 20 

D Cable Tool □ Diamond 'jiblic D Commercial O Not used 4 24.5 4 24.4 
0 Rotary (Conventional) □ Jetting mestic D Municipal D Dewatering Duration of pumping 

24.5 24.4 D Rotary (Reverse) □ Driving estock D Test Hole D Monitoring 1 hrs+ 0 min 5 5 - - --
D Boring D Digging 0 Irrigation D Cooling & Air CondiUoning Final water.level end of pumping (mlft) 10 24.5 10 24.4 
~ir percussion D Industrial 24~5 ,,.,,. 

Other, specify D Other, specify 24 .5 24 .4 
lffiowin~e rate (Vmin/GPM) 15 15 

Construction Record - Casing ' Status of Well 
20 24.5 20 24.4 

Inside Open Hole OR Material Wall Depth(~ ~er Supply Recomme~mp depth (lll!!!P ~:tr (Galvanized, Fibreglass, Thizs To lacement Well . (' 25 24 .5 25 24.4 
Concrete, Plastic, Steel) (c From 

&i114-1r .188<' 
0 Test Hole 

~~t 
24.5 24.4 Steel +2 ( 60 I D Recharge Well r'l,>0 30 

~{I 
Open Hole 60 80 l 

D Dewatering Well 

- - 24.5 24 .4 0 Observation and/or 40 40 
Well produ · 

Monitoring Hole 
50 24 .5 50 24.4 D Alteration 

(Construction) ~r□ No 24'.5'• 24.4'' D Abandoned, 60 60 

Construction Record - Screen 
Insufficient Supply 

,. Map .. ,ofWell'Localion \,' . f ' ~ '. ' D Abandoned, Poor .. . 
Outside Material 

~( 

Water Quality Please provide a map below following instructions on the ba~ 
Diameter (Plastic, Galvanized, Steel) SlotN D Abandoned, other, 
(cm/in) m To 

specify 

..,,,,--- ./ 

~ o- l {5:fl' { ------1 
D Other, specify 

Water Details .. Hole Diameter 

. ~~ Water found at Depth KindofWater: □Fresh ~tested Depth (m/i,j> Diameter 
62 (er@ OGas 0 Other, specify 

From To (cmlml 

9¾ ~ Wa~found at Depth Kind of Water: 0 Fresh rtested ot 60 ~ 

~~ (ml!.i)OGas D Other, specify rn' 80 i_ (~ ~,090 Kind of Water: D Fresh O Untested a~ found at Depth 

(m/ft) □Gas D Other, specify ~oti-~ Well Contracto r and Well Technician lnforma_tion I Business Name of Well Contractor j Well Contractor's Licence No. · <J;NCE5!01 o/\1 
Air Rock Drilling Co. Ltd. p-1~81 I I 

Bu~~iiW\!ltPi~r/Name) IMu~miin'ond Com~_nts: 

~e>fu~ Yc)l+{) r-fowM Prova~ Po~o~O !Business E-n:iail A®~ af 
I I I I I 

a1r-ro ymp 1co.ca 
Well owner's I Date Package Delivered i,/': }\lljiii§(t_fy_ll!!e' OnlY,. . :· :_~ 

Bu~ Tlf~f"e No. (inc. area code) I Name of Well Technician (Last Name, First Name) 
information 

A~WiN.~',?'.3 7 9 0 41 I 1 8i110 I I I I Hanna, Jeremy ~ ,1~ 1~ , [ll .,:-:-
W'l5S32" Licence No. 15ignaturL_chniciQ/or Contracto~ Date.QJll/lJ!itte(J/ ~ ·1 

,~IV\~~b~ 
'./ .. 

I l I I _/') ' l,,= ' . . _, . . . fY I Y1 ,-1 ,- li'A 11-.fl.l DID Received 
' 

0506E (2020106) © Queen's Printer foy6njario, 27;)' ': ~ _- :· ·· . !\/linistn/s Copy -- -· 



Ministry of the Environment, 
Conservation and Paiks 

Measurements recorded in: D Metric 

;w,~1!t~w;ey:~rJ§_}'.t,,f9tm:~w~n/'.'f:•· ··•):,xt-''.'::?t'>">• 
First Name Last Name/Organization 

w Tag#:A342439 'rint Below) 

A342439 

1394 706 Ontario Inc 
Mailing Address (Street Number/Name) 

1098 2nd Concession N Sherbrooke 

Address of Well Location (Street Number/Name) JI, 
1690 Drummond Concessionll"i 

County/District/Municipality 

Lanark 

General Colour Most Common Material 

Grey 

Grey 

Grey 

□ Cable Tool 

Sand 

Limestone 

Limestone 

Limestone 

Type of Sealant Used 
. (Material and Type) 

.cef'l'.len 

mestic 

Municipality A . J Province 

McDonaldSLMI).~ ON 

Township 
Drummond - North Bmsley 

City/TownNillage 

Perth 
Municipal Plan and Sublot Number 

Duration of pumping 

Weil Record 
Regulation 903 Ontario Water Resources Act 

Page ___ of 

D Well Constructed 
by Well Owner 

62 I 73; 

73 I 80 

terwas: =Draw Down .--:"' Recovery ' 
· Water Level 

) •(m/ft) 

24.5" 

24 .4 

2 24.5 .: i 24 .4 

PM) 3 24.5 3 24.4 ' 

4 · 24 .5 4 24.4 
D Rotary (Conve;tional) 
0 Rotarf(Reverse) 

□Boring 

.[] Diamond 

□ Jetting 
□ Driving 

□ Digging 

Livestock 

D Irrigation 
0 Industrial 

i hrs + 0 min .5 24.5 . 5 24:4 

....__~ir percussion 

rnther, specify 

Inside Open Hole OR M~teria1 
Dia~r (Galvanized, Fibreglass, 
(crrfliDll Concrete, Plastic, Steel) 

Steel 

D Other, specify 

Open Hole D Observation and/or 
__:i!:"'~---,l----------1-----4-AIL--4-----J Monitoring Hole 

D Alteration 
(Construction) 

D Abandoned, 
,..,,...,..,,,,,,,,,,,1-,,,,=+c:======"==,l,,,,,l,-,,,,-,--,e-c°""=-,-,---,_,.-j Insufficient Supply 
"~-- '-;;1"->'-/ "1.\::c';~:"'};'"<si"/il",)~"'-i"';\"'/;"'·~c:::·o"' .. h"'HS:::J:::iµ::::"¢1:,:'~ . .,iP::':Q~):::R;::a~=~·~q·:::r.a,..~:·~~=:::.:c===-"-,C.:,:::.c:.J D Abandoned, Poor 

Outside Water Quality 
Diameter D Abandoned, other, 
(cm/in) . specify 

ntested 1----t--,---t-~"'---, 

. .. Other, specify . 

:'.\~..z<l::h:::·"_:;L f~:;,. '. .._ ~;_We_tt;Contrac,tq.r:and;WeU~: 1 ec~n1c1anJnfqrmat1(?nr ( 7
(,. _:. _~•i-.,_ \ >i. '¥J<i.,.:,. 

Business Name of Well Contractor ·! Well Contractor's Licence No. 
Air Rock Drilling Co. Ltd. C7 81 I 

We1f5632_s Licence No. Si 

I I 
· 0506E (2020/06) 

F.inal. water.level end of pumping (m/ft) 1-
1
-
0
-.+. ----1--1---

. 24~5 "; 
24.5 10 24 .4 

24.5 15 24 .4 

24.5 20 24 .4 

24.5 25 24.4 

24 .5. 30 24.4 

2,t5 40 24.4 

50 24.5 50 24-4 

60 24.5 ·. 60. 24.4 

t·: ·, '·:~,>~.~v:•·.· •/'" ~~.¾:ift~: .. 1flMa'PfnfW.~l.ii~·O:c'~iR~•tr:gr-:y:<~~ S: 
Please provide a map below following instructions on the ba 



w Well Record Ministry of the Environment, 
Conservation and Parks 

Tag#:A342438 'rintBelow) 

A342438 
Regulation 903 Ontario Water Resources Act 

Measurements recorded in: 0 Metric Page ___ of 

.Well OwiJer's l_nformation 
First Name Last Name/Organization I E-mail Address 

1394 706 Ontario Inc 
D Well Constructed 

by Well Owner 

Mailing Address (Street Number/Name) 

1098 2nd Concession N Sherbrooke 
Municipality _ ! Province 

McDonalds ~,l'lo/SON I 
Postal Code Telephone No. (inc. area code) 

I ~9011 M I I I I I I I I I I 
Ad ion (Street Number/Name) Township 

90 Drummond Concession 1 Drummond - North Elmsley 
CityrrownMllage 

Lanark Perth 
UTM Coordinates Zone Easting Northing Municipal Plan and Sublet Number 

NAO I 813 11 1403931 I I -41914324 I 
Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form) 

Lot 

E1/2 7 
Province 

Ontario 
Other 

1 

General Colour Most Common Material Other Materials General Description Fro~ept~(~ 

Sand 

Grey Limestone 

'>Miite ;,:~-./'J~ j 

'>Miite ~ .....,_,,d ,~,+> 
\Mlite S:' ~, 

Depth Set at (~ 
FrOl1J To. 

., 
I 
I 

,-... 
I 

Annular Space 

Type of Sealant Used 
(Material and Type) 

60 0 Neat cement 

Metho.d of Construction 

D Cable Tool D Diamond 
D Rotary (Conventional) D Jetting 
D Rotary (Reverse) 0 Driving 

D Boring D Digging 
-~r percussion 
li'other. specify 

--~~blic 
~omestic 

D Livestock 

D Irrigation 

D Industrial 
0 Other. specify 

Construction Record - Casing 

4,-, Clay 

Well Use 

Volume.e/l!,ced 
(ml~ 

56.1 6 

D Commercial O Not used 

D Municipal D Dewatering 
D Test Hole O Monforing 
0 Cooling & Air Conditioning 

Status of'Well 

Inside Open Hole OR Material Wall Depth (er@ ~ Water Supply 
Diam~ (Galvanized, Fibreglass, Thick~ To 1 · □ Replacement Well 

,,_(c
0
m9\i)/

7
,_-+-_co_n_c_re_te_, P_la_s_tic_. _s_te_el_) -+--(_crnA.:ll-"_-,..,4-_Fro_m_-+--~--l D Test Hole 

{c·//tiJ• Steel .188 ., + 2 r 60 , D Recharge Well "'= /--'-=L---J-- -------1----+----i----l O Dewatering Well 
( rJ {i Open Hole 60 r 110 , D Observation and/or 

-'-'""'---f---------f-----l----+-----l Monitoring Hole 

D Alteration 
----l--------1-------l----+-----l (Construction) 

D Abandoned, 

Construction Record ~ Screen Insufficient Supply 
- -,---,---------,------.---------l D Abandoned, Poor 

Outside Material Depth (m/ft) Water Quality 
Diameter (Plastic, Galvanized, Steel) Slot No, From To D Abandoned, other, 
(cm/in) ----- specify 

'-------::'JI,,-"" 
✓-----+----/---.~-+v-=---!----+-----l D Other, specify 

' .. ' .... · C .:.,..;.wa-1er Details· I Hole Diameter 
Water found a_t Depth Kind of Water: D Fresh ["~ntested Depth (m~ Diameter 

99 D. N From To (cm/io?; 
(m@' □Gas □ Other, specify 

Wa\e64ound at Depth Kind of Water: □ Fresh L !llintested o.r ~n ,,4 ~/.,;g::, 

0 
; 

2 
I 

. ,._r, iN 1/V 2 
I 65 r 

65 1 99 1 

99' 104 I 

104' 110 / 

Resµlt_s of WelJ ·'(ield_,1~sJii;i1t ,A.:,c :: ~ :: ... 
After test of well yield, water was: Draw Down Reccvery 
D Clear and sand free Time Water Level Time Water Level 
D Other, specify llnt ....... •- (min) (m/ft) (min) (m/ft) 

If pum~ntinue~give reason: 
Static lh'5 I/ 16:7 'I 
Level 

1 16.5 1 18.5 
Pump intake set at (l@l.) 2 

100 
18.5 2 18.5 

-
Pumping rate (Vmin /~ 3 16.6 3 16.5 

20 4 16.6 4 18.5 
Duration of pumping 

__ 1_ hrs + __!l. min 5 16.8 5 16.5 
Final water;evel end of pumping (m/ft) 

16.7 .,, 
10 16.7 10 18.5 

lffiowing'Vrate (Vmin/GPM) 15 16.7 15 16.5 

20 16.7 20 18.5 
Reccmmended pump depth (rel)' wr 25 18.7 25 18.5 

Recc~e,;; rate 30 18.7 30 16.5 (I/min 

40 16.7 40 18.5 
Well productron (~~ 

50 16.7 50 16.5 ~,ed? -
e D No 60 16~7 ' 60 16:5 'r 

- Map-oO'le'll_:Co.catlonl'\""''"·,_-".' '· .. -

Please provide a map below fo~f!iwing instructions on ~) 

~~ ~-res 
.D, ~ ~ 

C) • '6 l4'"1 } 
" 

---
(mlf1l D Gas D Other, specify I 1----f-l'O,._/ __ -

1
-"
1
"
0

1--1----'~-(.~{ 
1
'--< 

Water found at Depth Kind of Water: D Fresh D Untested>----+- -~'-+-=--< ~ . 

(m/ft) OGas OOther, specify \ 

[£61&£,.) 
lbC?e , 

1)-µ,''-ff'{'N) N-~ 
C-e--Nc.65S<o-N I ... 'c l!)/ell. Contractor and Well Technician Information 

Business Name of Well Contractor jWell Contractor's Licence No, 

Air Rock Drilling Co. Ltd. ~q01 I I 
Bu~~kf8Wr\l~~l~.'lfr/Name) 1Mu~8'Yl¥ond Co7;_nts· ~ 

i I ,..·~- I t.-0 1· D /l()A ~ _Or-.~ 
Province I Postal C~~' /Business E-mail Address - ~• • <£-1.J;' /Y (j_) 

Of\l 1K9A 1 0 i air-rock@sympatico.ca Well owner's 

information 

~B;:us;;-. liace"-:lec:p:':hc-:on:,'e;:-N-,-'o,-,,. ::c(in~c-:-. a:,r,-ea+,co~de-)+-N,ra-m,-:e;;-o-i W,....,e...,11 -Te_c_h_n,,.ic-ia-=n,-(L_a,,_s-t N

7

a_m""e,.. . .,.F-:-ir~st~N.,.a...,m.,.e_)~-- --A ~packaoese I" ~1f8~8~110 I I I I Hanna. Jeremy 
w"f,-':{l:,~s Licence No. lSignaturi;\ o!Technicia,n a~r Contractor 1Date;m~ittev 7 31l 
I I I ! \L ~ ~z...---1vlYIYIYfM IM fDID LJNo 
0506E (2020/06) @Queen's Printer fo(Oj,ario, 20/°,/ ,_.,,,. i\/Hnistn/s Copy 





~ 

Well Record Ministry of the Environment, 
Conservat ion and Parks 

Tag#:A342159 PrintBelow) 

,Ai342159 
Regulation 903 Ontario Water Resources Act 

Measurements recorded in: 0 Metric · Imperial 

First Name Last Name/Organization 

1394706 Ontario Inc. 
Mailing Address (Street Number/Name) 

1098 2nd Concession N Sherbrooke 

Township Address of Well Location (Street Number/Name) 

1710 Drummond Concession 1 Drummond/North Elmsley 
County/District/Municipality City/TownNillage 

Lanark Perth 
Northing Municipal Plan and Sublet Number 

282 1 I .4/9l365 

General Colour Most Common Material I Other Materials General Description 

Grey&Re 

Grey&Re 

Type of.SealanfUsed 
(Material and Type) 

. Neat cement 

Bentonite -~lurry 

□ Cable Tool . ·d Diamond . □ Commerc' 
□Rotary (Conventional).' D Jetting . mestic D Muni.cip 
'D Roia_ry _(Reveh;e) · ODnving estock D Test 

oMng · . □Digging D lmgation D Co 
r percussion · D Industrial 
!her, specify D Other, specify . 

Water found at Dept 

75 (rr@ s D Other, specify 

pth Kind of Water: D Fresh 

Gas D Other, specify 

Waterfoun t Depth Kind of Water: □ Fresh OUntestedf-----+---==+_..,_-<..;,.,,,,,i-1 

(m/ft) □Gas OOther, specify 

V~f ··•wr:; ... f-f ·w•;,:-:r1~e1rcoJ,tr.a·ctcrr:anc1~1we112Te,chn!a!an; 1rjfOl rifaitl:OJ(\~ ·.~J:..fa :v. j :¥4 ·. 
Business Name of Well Contractor Well Contractor's Licence No. 

Air Rock Drilling Co. Ltd. C...7@81 

Business E-mail Address 
air-rock@sympatico.ca 

Well Technician (Last Name, First Name) 
remy 

or Contractor Date §~tte'b 3 31 
Y[v[v[Y M[MI D [ D 

Minist ry's Copy 

Comments: -
1 HP 20 GPM SET AT ~DB . . 

Page __ of 

75 r 
75 I 82 f 



C5: PRIMARY WELLS



Ontario~ Well Record We T ag#:A361167 int Below) 

A361167 
Regulation 903 Ontario Water Resources Act 

E-mail Address 

Address of Well Location (Street Number/Name) Township 

1 Co Drummond I North Elmsley 
City/TownNillage 

and Sublot Number 

N 

iPi~t .· :~[C~~~}~·s,tr;l:!§!~~~f9.fiA!J~f~-~~@.8ffW~J9.%t1t~J.~j½)tf~i 

Depth· set at(~ ·. 
.From .. I ·. To 

120 . 0 

0 Cable Tool , . .. 
0 Rotary (Conve~tiilnal) 
□Rotary (Rever.i~)i 
0 Boring i' ·· 
~ir percussion 
-'c:j'other, specify 

-Type of. Sealant Used __ ·. 
(Maten.al eind·Type) . . · 

Neal: ·ce~ent · 

·□ -rnami:ind . 

tJ Jetting•· 
·oonving. 

□ Digging 

Other Materials General Description 

Cla 

Page ___ of 

140' 

Please provide a map below following instructions on w 
Water found at Depth Kind of Water: D Fresh [i!,lhtested 

131 (mi©c]Gas OOther, specify 1' f-~=--+-----+-',..,....5'-,Y 

Water found at Depth Kind of Water: D Fresh D Untested f-----tY-,--1-iUJ+-_!,/'-=l=f 
(m/ft) OGas O0ther, specify 

Water found at Depth Kind of Water: D Fresh D Untested 1----'-'T"'-.....,,....+-JG''-O.--l 

(m/ft) D Gas D Other, specify 

~,--:·-~:·~-rtr·:?~1
::~.,,-~~ .. r~,..?i"le11·canftabtor;::an'd;we1t;,;t!cn11~~1aNrnt9~mat~OP.··:+r.•.--·,:~::• l·.::.·.;:;·'f~.:,..;,::. 

Business Name of Well Contractor Well Contractor's Licence No. 

Air Rock Drilling Co. Ltd. CJ 1 

Business E-mail Address 

air-rock@sympatico.ca 

i'}'lo r?---5' 



Well Record Ontario ~ Ministry o~the Env ironment, Well Tag No. (Place Sticker and/or Print Below) 
W Conservation and Parks 

Measurements recorded in: 0 Metric act\ 5 
Regulation 903 Ontario Water Resources Act 

Page ___ of 

i!l.~k9~~i~J!~~~-d~@.f~t~~1i~~k~J&~~~~itk~~~~~-G~-i"i~~~~~W&~~~~~ 
First Name Last Name/Organization E-mail Address · 

1394706 Ontario inc 
Mailing Address (Street Number/Name) Municipality 

t3 cl-Concession N Sheii.Jrnok~ McDonalas · 

Township . Address of Well Location (Street Number/Name) 
1660 Drummond Concessioa1 i Drummond/North Elmsley 

County/District/Municipality City/TownMllage 

Perth 
Province 

Ontario 
Municipal Plan and Sublet Number Other 

Water found at Depth Kind of Water: D Fresh D Untested r----t----+----l 
(m/ft) □Gas □Other, specify 

r~ ~7~J:~~~W.elJ%G~r;actOR~Wrul~Cfif.it(::iarj}1RfOfffi'Jitfo'RYlf~&.5¥~~ 
Business Name of Well Contractor Well Contractor's Licence No · 

Air Rock Drilling Co. Ltd. C-.7 81 · 

General Description 

Se_c;?_ ~-c.W .. 
~~- -~ 

Comments: 

f;'. 34-~&1$ 
_ _____, 

Date Package Delivered 

y y 

~r'<~ted 18 

vlv!vlv/M M/ojo 



--------

Ontario~ MiniStry of the Environment, Well Tag No. (Place Sticker and/or Print Below) Well Record 
~ Conservation and Parks 

□ 
Metr

.,c \:/\pen·ai _/\ -:::?_ ./'-----i 
4
, 
3 

Q Regulation 903 Ontario Water Resources Act 

Measurements recordeti in: i..r1 ~ ~ l c::::>( ~ Page of 

:!ii~!G9i!.~¥~S~1J~t~~~fl~O¼~L~\t& .~>;r·<2:A ._~,z i.i. __ .::r .~-?1:;/ ~:{f;fr¾,J<<:>;;s--:0p:").:]:.J:, v:0pff?:!r ?1fl/t;,f4¥:.1~W!:W?~~o/½:1~%1~~&;.~t~T 
First Name Last Name/Organization E-mail Address O Well Constructed 

1394706 Ontario Inc by Well Owner 
Mailing Address (Street Number/Name) 

N Sherbrooke 

/Name) 

ond Concession 1 

Water found at Depth Kind of Water: O Fre 

(m/ft) □Gas □ Other. specify 
Water found at Depth Kind of Water. D Fresh 

(m/ft Gas 

Business Na ntractor 
Air Rock Drilling Co. Ltd. 

Business E~mail Address 

CityfTownNillage 

Perth 
Municipal Plan and Sublot Number 

Comments: 

air-rock@sympatiCO.ca Well owner's . 

Bus.li Well Technician (Last Name, First Name) infonnation 

t;;::;;-
6
,;,:':;:::+:,,-'.-,J,-'---,,---b.-½l--:1---=---,---,--,--,,.-~-"t_ract_o_r=o~a-te-~~-.-.-'t,---3-0-l ;o~ 

Y !Y Y Y [M M D D 
0506E (2020/06) 

General Description 

Province 
Ontario 
Other 

1 

~e.e. ~ -ed 
fYlo~ wvJ.e 



Ontario0 Ministry of the Environment, 
Conservation and Parks 

Well Tag No. (Place Sticker and/or Print Below) Well Record 
Regulation 903 Ontario Water Resources Act 

Measurements recorded in: D Metric perial Page ___ of 

1~~1/@l?n:£t-{!~fiJtr~.ijjjfik~T.,ttr171~!Yj~ltt~rfi~fi!½~?~~~~~m:~l~\~t~1~~,jlf.~~~~~~i~~lt?.~liftf4i?J~1~~ 
First Name · Last Name/Organization E-mail Address I □ Well Constructed 

Address oi Well Location (Street Number/Name) 

1660 Drummond Concession 1 
County/District/Municipality 

UTM Municipal Plan and Sublot Number 

NAD I 81 
l@)i{~Dllta:enr;a.n.at .¢~. J'.'.P..C. .,t . ~ -·~! •?).~ ····v.:. fltt};ms:n.~n .. ·L~.ar~-. 
General Colour 

f.~fk'l~~~½"'>r'~~'?, e· )-•Jliitf.acf@arta~we.11~T€CMiCJ~OHfif.9firf~tiOJiW5.t?~·:1ft~~;f}W; 
Business Name of Well Contractor Well Contractor's Licence No. 

Air Rock Drilling Co. Ltd. (!r~81 
Busi.P.~.Mdress.(Street l)lumber/Name) 

ci:lo~ Franl<town t-ioaa 

Province 
ON 

Business E-mail Address 
air-rook@sympatico.ca 

Bus.li e of Well Technician (Last Name, First Name) 

161 

Comments: 

by Well Owner 

1 
Postal Code 

General Description 

Date Package Delivered 

Y I Y 



C6: ABANDONMENT RECORDS



GeAeral Colour 

Ministry ofthe Environment, 
Conservation and Parks 

.· 0 :Cqmmerciak 
·□· MUrii~!Pai, 
D Test Hole ·· · 

&~~~~i-.•$ii€'4ristfliSfiOfffeeJtor.aweas1ns~~t~~~~,g~~;w.Jf@i m~ttrsy.otill!le11~{tFJ 

Regulation 903 Ontario Water Resources Act 

·Pump intake set at (m/ft) · 

. pumping ,:ate (Vmin I GPM) .. • 

Duration of pumping 
· tirti:+_.. · · min _ 

. . 

If flowing give rate (Umin/GPM) 

Province 
Ontario 
Other 

· .· bl~;itr \~1;~~:d?~~r:~~~v ;t::~. . § ::;:!::!well t,,a,--,--::-:,:==='.".-.=,-,--,,,-F---, i-:..:..:;-4c;_;__;."-'-'-'1r--~f""-"----c-"-

(qm/fn) .. ... , Concrete,:Pla!ruc,._S!e~lh, :.:. (cm/in) : . · D Test Hole 

D Recharge Well 
--"--'~1---~~-~-+--'-----f---,,<---;-----; D Dewatering Well 

0 Observation and/or 
-~-'---'--l---'-----~--4-----'--'------4-4----1-----l. Monttoring Hole 

D Alteration 
(Construction) 

;g;,,t~4ff+i/4k-~:£%f.eo.nSt~ -- 'J ,):/4 •+t.\1·· 

D Abandoned, 
Insufficient Supply 

D Abandoned, Poor 
Water Quality dutsiae · ' ... . .-~- .· ... 

Kind of Water. O Fresh O Untested 

Gas D Other, specify 

-To D Abandoned, other, 
specify 

· ~er, specify 

Depth (m/ft) 
From To 

Diameter 
(cm/in) 

1----+----+-----I 

Depth Kind of Water: O Fresh O Untested 1-----1----+----1 

~~~~~~~~Bff.MmOE~~1~rij;§fiffi§~.91tti'..r.~@.%~1~i'ir~~~il 
Busw~~f/\&~'l.'fd. _,-.f' ·. (!o/ill!llf3ctor's Licence No. 

· .. '. 
Bu Comments: 



Ministry of the Environment, 
Conservation and Parks 

Wei! Recam · 
Regulation 903 Ontario Water Resou=Ad 

Measurements recorded in: D Metric perial Page ___ ci __ 

Address of Well Location (Street Number/Name) 

~/66.surummond Concession 1 
County/District/Municipality 

General Colour 

Township 

Drummond - North Elmsley 
City/Town/Village 

Municipal Plan and Sublot Number 

Pump intake set at (m/ft) 

_;fl::::·.~;;;;;,:.;-.;::;tWJ;:_ ;:;et;;.h;;:i1:;;0::;~;:;:0;::r_.;:.¢:;.6;:;n;.S;::t;:ru:;ct';; .. ::;,o:;;:~;,i::;) ;;:jh;::i, ::;::0 ;:::~:,;(f:;;:~·1:;;:1:;::~:~;:;;,~;:;~;,::: .. :·_z==~,,7;::~?.;:;:.;J:::'?:;i};,:::t :;~ ::: .. y:::v:::el=.~B==~:::;s;:::e;::0~:::c~;::~:::;/ .. :::;·? ::;t .. ~==.:::==·;:.:::';?_:::;.\='r: ... :::•:t:::-f,;:;'/?:::::-:;;-; ·Pumping rate (Vmin I GPM) 

1 

t:J Cabie.-Tool . :□ Diamond :0 Public O Commercial 4 
□:Rotary (Conventional)'·· ·□·Jetting O 'Domestic □. Municipal Duration of pumping 
□-~otiey:(f<everae)- 0.Driving □ Livestock OTestHole· □ nttoring hrs+ min ·. 5 . 
d Boring · D Digging · D Irrigation D Cooling & Air Conditi · mg · · · 

□ Air. percussion :o Industrial 
10 

D ()tlier:' specify · D Otlier. specify :15 · 

'.•::~~:d!:,1L,,~:~~=~~;~~;:':·~"~Q~~;;'~;a,s1.11g0:;:~;;{;;:;'·>,hi•;;~:~~~~~;;•!l2,; l-=-'-'----~~-~"""'-"'-~- -j[_:_2of---f---- -'---'+'-,2-o-+- -~~ 
Diarriete, . .. :cG~lv_anized,. Fibreglass, ... Thickness D Replacement Well . 25·:._ 25 . . 
· (cm/in)_ . "Goncrete,.Plastic, Steel) . . .(cm/in) D Test Hole 

D Recharge Well 30. : · · . . <W : 
----+----~----+---f---f-------.1<-~ ---i D Dewatering Well f--~+-'--~---1--4----~ 

D Observation and/or -40 · : 40· 
----t----~~--'--'-4-----1--'-- ~-1---- Monitoring Hole 

0 Alteration ·5(i · 50 . · 
----+---- -----+---f---+---f------- (Construetion) 

D Abandoned. :·· ;.60 . 

"~~"'\f"'J§J"'.~~)t--,,~~~~~~-~f;*r:~tt~;r:~;,J~~:~{C~~-:Q"-ll~~§~J~(-Y!;~ ... -e~-~~~~~o~_:,..,,_.J,,-==.;....d-,=-----'--;t-i-t~~-;t-~?-s;{ □ ::de~~:~~~~~'; 1;;r1;:f~'t~~:f~&Pl~~~i.ftirv.i~P1.Qf;.W.i1.U~tfitii'.n~~~~~~:!:.$~~ 
Water Quality 

D Abandoned, otlier, 
specify 

r, specify 

~~~[~. ~;~:~'5:'.:1~ ~~X-r.f}.~f,:;;.:::·1,;~HOJ~i}i~rr[e{etit:1:;;:};y.g11.s-.£ 
Water f i Water: Fresh Untested Depth (m/ft) Diameter 

Other, specify From To (cmrin) 

Kind of Water: 0 Fresh O Untested f-----+----+-----1 
as D Other, specify 

Depth Kind of Water: D Fresh D Untested f--- --,1-----1-----l 

ft) OGas □Other, specify 

= ~-~f&Ji&f©.Kitift~'?J.~s1.li~R'l~.St~{'l@!Isl~~~W~;¢..5;!!~~,c;,~n1.mJ2r!Jt~~1.9nrr:f&0:~1~~~:&¥{~~~~ 
· B_U.siness Name of Well Contractor /Well Contractor's Licence No. 

-.<Nr Rock Drilling Co. Ltd. 7f!81 I I 

ProVirice Postal Code . I Susih(:!ss E~mail Address 
·· ON KOA .··· O __ . : . air-rock@sympatic:,.ca 

Bus.Telephone No. [Inc. area code) Name of Well Technician-(Last.Nal)l~, First Name) 

t 8 8 1i[O I Hanna, Jeremy 

Please provide a map below foJlowing instructions on the 

Comments: 

Well owner's 
information 
package 
delivered 

< 

• I -~ !' 
loo · ·::, 

~ <: 
, o l\4" 1 



.,......_,_ . 

Ministry of the Environment, 
Conservation and Parks 

Measurements recorded in: 0 Metric 

E-mail Address First Name Last Name/Organization , 

'1394706 Ontano inc 
Mailing Address (Street Number/Nan:ie) 

1098 :2nd Concession N Sherbrooke 
Municipality . /'I _/ Prov~ce 

· McDonalds .~ ON 

WeliR(f;'!~@rd 
Regulation 903 Ontario Water Resources Act 

Page ___ of 

~UJ.fi~ili1r~~i~~~~r~»[iif.~~Et*~f~i;f~l1~~11~]1a~r~i~~f.~jJl:tlft · 
u._· id_!!ress of Well Location (Street N_umb_er/Name) 
tlO~LDnimmond Concession 2 

Township cession 
Drummond - North Elmsley i 

County/District/Municipality City/Town/Village 

Lanark Perth 
Municipal Plan and Sublet Number 

Province 
Ontario 
Other 

/ 

0 CableTool.: ? ;·. y: < E]'DJamonci ' . . <.□.Public 
□ 'i,oiary:(Coriveritiohal) . .[] Jetting □ Domestic 
OF\otaiy(Reverse( : :ncimiing - -.t:l Liv~stock • 

g□·- :.PJOB_ •. _othr_'_n_~ep_·.~g.·.•,_cs\pse.sc'i,,ofy••_".·:.· .. • . 0 Digging . ·.:. ·. ·, g::::::1 . 

. □· commercial'. : . : 
. 0 Munitipal 
--□ TestHole - . ... -□ . rittoririg · .f-"--'-'-=--'-· ~· c:·-::-::::::·"_m~in-'--'-'-~--lf'-"-..,i<+'--'-'-'-"'--'l~"--"I~~=-'--"-
□ Coolihg &Air_Gohditi 1ng · 

•· :.- :-_: [] 0\her, _sp_ecify. 

~~~t?.~~~li.~~-1$..fi§.fruif!l§fi!Ji[~<fil9.f.t.~[$jfiQv.~f~~~E~~Jf.~~ f;::,{§ti~§Jj~f4~JJ~; 

~~frrk'.litJ~~~Th!~ § ~=i~:::Zwell 1-=~-'---'"'"-~-~--....;<,,,,..c....ii 

· · D Recharge Well 
=~-'--"'-f--'---'-'--~-'---'-'--~-'--+-'--'-'-'---+-'--'-'--l~~..;....--+ 0 Dewatering Well 

D Observation and/or 
-~-"-'=+-=~---'--'"'-'--+..;_~~-f--~-f--~-"-1 Monitoring Hole 

0 Alteration 
(Construction) 

D Abandoned, 
Insufficient Supply 

"""""""""""'"""'""'"""'='"""""""°"""'"""'""'""'ll"""""i""'"""'"""'"°""""""'"""""°' D Abandoned, Poor Water Quality 
O Abandoned, other, 

specify 

Depth (m/ft) 
From To 

er, specify 

Diameter 
(cm/in) 

epth Kind of Water: 'O Fresh D Untested f-----+----1-----1 
) □Gas □Other, specify 

nd at Depth Kind of Water: D Fresh D Untested f--·---+-----+----1 

~,.,k1{~Jik~£'..R~~~~~ffi~~J~!i.fiUfiJfffltWtS.f:m.~fil!fJ1'Z~~~W.~~~~W~ 
Business Name of WelWontractor . Well Contractor's Licence No. 
· .Air Rock Drillin111 qo. Ltd. 7 . 81 

Bu~~lrfflt~r/Name) 

Business E-mail Addr~_ · • 
. a,r-roek~ympatrco.ca 

Name of.Well-Technician (Last Name, First Name) 
Hanna, Jeremy .. ,. . . '. . 

Comments: 



Weil Tag No. (Place Stick r and/or Print Below) 

Mailin.~ Address .(Street Number/Name) 
i 098·Znd,Concess1on N Sherbrooke 

Munici11ali1Y, 0 _. _ [Province 
Mcuon~lds ~ f.-e.OON 

Addr~ of Well Locatign1Street Numb.erfN'!lJ'e) 
urummona concessmn~ 

County/District/Municipality 

l~nirk 

NAD I 8 3 

General Colour 

resh D Untested 

Township • 
Drummond - North Elmsley 

City/TownMllage 

P~rth 
Municipal Plan and Sublot,Number Other 

(m/ft) Diameter 
m To (cm/in) 

r----t-----t-----1 

Please provide a map below following instructions on the ba 

c~ct08 
~(Y'U'()G)"'l.lG, 

~c. d 

resh O Untested f------1----+----l 

Business E~pl~~ympatico.ca 



Ministry of the ,Environment, 
Conservation and Parks 

Measurements recorded in: D Metric ' perial 

Well Tag No. (Place 

l'4 
Well Record 

Regulation 903 Ontario Water Resources Act 

Page ___ of 

:m!~!h,fl~p,,~(5:!nf P~R.t~Pit .~ :~··:~·~:_._;f!_.~> ?C.:~(-. .. _,_: 0:/ .. -·_._..);~ ~-~-\-·"'2'~~ :,'1-0t-£~4 
". '1J1:·.,~f;1't/-a;··p.::(fz't,7~-;;¥x.:?''iJlki:&!ttc/7~Y:{:i:~;~;~,3J:~W'Gjg~A 

First Name Last Name/Organization E-mail Address 

1394706 Ontario Inc 

Address of Well Location (Street Number/Name) 

1690 Drnmmond Concessio!i'l i 
County/Clistrict/Municipality 

lamllirk Perth 
UTM Coordinates Zone 

NAD l 813 

Municipal Plan and Sublet Number 

General Colour I 

80 

60 4 .1 
4 f 0 

"',i/'.;''PMetfiod~~ofi\~9Q·sfn.1ct1ort ···~:· ·::·'<- .::.-·'.:'-:·~:,?.1h .' .::"0':i<'·.;'::t·:•.:.CWii,IJ;US.e:/":'·:·::,.. :w ►;_:;..;·· -:cq:z.-":,.;.: 

0 Cable Tool 0 Diamond 0 Public 0 E:ommiarcial [] Notus'e ' ' 
D Rotary (Conventional) D Jetting D Domestic D Municipal . O ·o~w~ · ringi l ·Bguiuracati<tio>rn>C•o3ifppuiumm. ppilnngg:-. ~c-:-~"'-:-:'.'j k_:.o:4;.t::,:_:__:.:4~4:_.,:~::_c:_::::_:, 
D Rotary (Reverse) D Driving D Livestock D Tesf.Hole 0 .M ,taring. · · . ·hrs:;: .. · · 
0 Boring.. 0 Digging O Irrigation O Cooling &Air·poni!itio ' . g..-. . • l':'==7"',c..:===""-:-7'-'-'-,-~--4 f'c71y.:o.c.....,__:_--'-t--'-t--,'--'-~"-

DAir percussion D Industrial · · · · 
D Other, specify D Other, specify 

\D.-J,; x~~~~} - -.? •f~\-(A~on·sttu¢non?Rectn•r.e ·}q9s_1ryg-··\;_· .. , ·.:-::- ·:-·',y_; '. <<,' .. ; ~~A t§f~§Aip.Wgn:-L< 
Inside Ope~ Hole OR Material · Wall . D Water Supply !ci=:=;;;;;;;;;;;;:;:::;;;;;;:;:;;:;:;t."t;:::';a:ve-:j lt-~+--+--'-'c-+-""+-'c-~-'-~ 

Diameter (GalvanizEd, Fibreglass;- Tnickness □ Replacement Well 
(cmlinJ. Concrete,.Plastic, Steel).: (cm/in) From D Test Hole 

D Recharge Well 
-----l'-'-~-----+-----+-----i;!------+ D DewateringWell 

D Observation and/or 
----t--------+-----l--+--l-----4 Mon~oring Hole 

D Aiteration 
----t--------+~---'-1-/''----l-~-'---l (Construction) 

D Abandoned, 

."'~"'4""/2$.>"'"::t".i<"' .. "';;t"';~"~"',>~"'-}"'-A,"mi"'C"'b"t1"'§""tt"";u"'c""t1"o"'n"':_=·.,. ===i/!;,J===d===""' Insufficient Supply ==ea .. "'."· "'r""'"""""'"""""'""":'"""¥'F'""'¥""'¥°""""'°'°"'"""'"""°""'~~O Abandoned, Poor 
ter'Quality 
andoned, other. 

sp ci!v 

\!-c;e--~=+-'-'---'-'"'-i~'-'i;,,::c==.=="e..,;"""'"""µ,,:"'---"-"'-t--'-'-+-'-'l'r1'10~ . 

Wat ed 

Diameter 
(cm/in) 

r----+----+-----1 

Wat ed r----+----+-----l 

ntractor's Licence No. 
1, 

Business E-mail Address 
air-rock@sympaiico.ca 

Well Technician (Last Name, First Name} 

remy 
nd/or Contractor Date §fflll"b 5 31 

YIY IYIY[M M DID 
Minist1-y's Copy 

Please provide a map below following instructions on the bac • 

·ff~~---~~ j:i 
iJ, -dk fbCjD' 

<"7\/)r,('A/VL~ f 
·~rJ~f6/\l 

Comments: 



Ontario Qi Ministry of the Environment, 
Conservation and Parks 

Well Tag No. (Plac sticker'clnd/or Print Below) Well Record . 
Regulation. 903 Gntario WaterResou~ 

Meas.urements re9orded in: D Metric Page ___ of 

First Name Last Name/Organization E-mail Address O Well Coostructed 

1394706 Ontario Inc 
Mailing Add~ess (Street Number/Name). . Municip_ali!y 

1098 2nd Concession N Sherbrooke McDonalds · 

Address of Well Location·(Street Number/Name) 

1710 Drummond Concession 1 
Ccunty/Dis1rict/Municipali1y 

Lanark 

Tovmship 
Drumm 

City/TownNillage 

Perth 

orth Elmsley 

Municipal Plan and Sublet Number 

NAii l 8l 3 
:9x~tli9ctmiif!ll!t: - J.s'@wr 
General Colour 

62 4 
4 0 

Dcable Tool D Diamond 
D Rotary (Conventional) 0 Jetting 
0 Rotary (Reverae) D DrMng 
D Boring O Digging 
0 Air percussion 
D other. specify 

lnsrde 
Diameter 

(cmnn) 

wan 
Thickness 

(cm/in) From 

-□ Commercial O Not used 
D Municipal D DewateJing 
0 Test Hole O Mon~oring 
0 Cooling & Air Conditioning 

!#! _ . ~.:r'si 1¥::~;.~~;:.· 
ter: resh Untested Dep · ·) Oiame·ter 

.. er, specify From To (cn,F,n) 

d of Water. □Fresh OUntested ,__ ___ l-_...l-i-----1 
s D Other, specify 

Pump intake set at (m/ft) 

Prpvince 

Ontario 
Other 

4 

pth· Kind' of Water. D Fresh D Untested i-'---4---..... --.....J 

, ) D Gas tJ Other, specify ~ -11 lo X>tUJV\MDNi;Q 
C..ON CE:S:S"' t oN. .i 

Comments: 

Well bwnei's 
Information 
package 

1Ni;l;:;:~~:;;;;;;,';;:;;;;::;:-;t:7r;;;:::::;~:-::=-:;:c=::::-==:..,,._::_,.....,.--r.=-c-:==...,.~~-..:J: deiiV~red 
, /or Contractor Qate ~02(;tt•~ 5 S 1 

~~---~~ Y/ Y Y /M M/ D!n 
Ministry's Copy 

Y_ 

~O.r4Jeted 19 
. Y / Y / YI Y /M ] M /010 

b WellOwner 

2 

3 

4 

25 

30 

40 

-60 

8 



C7: NOTABLE PRIVATE WELLS























  

Report to: Wilburt Crain 
Project: 100227.008  

APPENDIX D 

Summary of On-Site Water Quality  

  



Appendix D – Table of Contents 

Page 
# Table Name 

1 Test Well Water Quality Results Summary 
3 Test Well Sampling - Field Parameters 

4 Test Well Pumping Test Summary 
6 Lab Results of Burn’s Farm TW-01, TW-02, TW-03 (April 2021) 

15 Lab Results of Burn’s Farm TW-04, TW-05 (April 2021) 
24 Lab Results of Burn’s Farm TW-03 Pump Test (July 2021) 

33 Lab Results of Burn’s Farm TW-01, TW-02 Pump Test (July 2021) 
42 Lab Results of Burn’s Farm TW-04, TW-05 Pump Test (July 2021) 

51 Lab Results of Burn’s Farm TW-04, TW-05 (March 2022) 
59 Lab Results of Burn’s Farm TW-01, TW-02 (March 2022) 

67 Lab Results of Burn’s Farm TW-03 (March 2022) 
75 Lab Results of Burn’s Farm TW22-1, PW4063 Pump Test (May 2022) 

86 Lab Results of Burn’s Farm GW22SA-1 (October 2022) 
95 Lab Results of Burn’s Farm A361167 (November 2022) 

104 Lab Results of Burn’s Farm TW22-1 Pump Test (April 2023) 
113 Lab Results of Burn’s Farm TW22-1 Revised Pump Test (April 2023) 

122 Lab Results of Burn’s Farm A318695, A342438 Pump Tests (May 2023) 



Summary of On-Site Water Quality Results

TW 1-1 TW 1-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test Spring 2022 TW 2-1 TW 2-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test Spring 2022 TW 3-1 TW 3-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test Spring 2022
27-Jan-15 27-Jan-15 22-Apr-21 15-Jul-21 15-Jul-21 10-Mar-22 27-Jan-15 27-Jan-15 22-Apr-21 15-Jul-21 15-Jul-21 10-Mar-22 27-Jan-15 27-Jan-15 22-Apr-21 16-Jul-21 16-Jul-21 11-Mar-22

Microbiological Parameters
E. Coli CFU/100 mL ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1)

Fecal Coliforms CFU/100 mL ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1)
Total Coliforms CFU/100 mL ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1)

General Inorganics
Alkalinity, total mg/L 285 280 301 267 267 N/A 291 288 307 293 296 N/A 236 238 321 253 254 N/A
Ammonia as N mg/L <0.02 <0.02 0.04 0.05 0.05 N/A <0.02 <0.02 0.07 0.06 0.07 N/A 0.03 <0.02 0.06 0.05 0.05 N/A

Dissolved Organic Carbon mg/L 1.3 1.6 2.5 1.9 1.8 N/A 2.4 2.4 1.8 2.7 1.8 N/A 2 1.9 1.2 1.4 1.2 N/A
Colour TCU ND (2) ND (2) 3 ND (2) ND (2) N/A ND (2) ND (2) 5 10 16 N/A ND (2) ND (2) ND (2) 2 ND (2) N/A

Colour, apparent ACU N/A N/A 9 ND (2) ND (2) N/A N/A N/A 12 13 18 N/A N/A N/A 4 3 2 N/A
Conductivity uS/cm 578 609 660 636 631 N/A 597 602 627 632 636 N/A 528 530 762 585 590 N/A

Hardness mg/L 314 329 303 290 289 N/A 295 294 305 301 302 N/A 279 276 310 265 260 N/A
pH pH Units 7.93 7.97 8 7.9 7.9 N/A 7.81 7.88 8 8 8 N/A 8.13 8.05 8 8 8 N/A

Phenolics mg/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A
Total Dissolved Solids mg/L 376 396 336 366 366 N/A 388 391 328 340 350 N/A 343 344 400 314 310 N/A

Sulphide mg/L ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A
Tannin & Lignin mg/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A

Total Kjeldahl Nitrogen mg/L 0.11 ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A 0.19 ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A

Total Organic Nitrogen(6) mg/L N/A N/A ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A ND (0.1) ND (0.1) ND (0.1) N/A

Turbidity NTU 1.7 0.3 2 0.6 0.3 N/A 6.7 4.5 1.5 2.8 3 N/A 10.2 0.7 0.2 0.9 0.4 N/A
Anions
Chloride mg/L 16 21 23 17 17 N/A 9 13 11 12 11 N/A 9 9 43 16 16 N/A
Fluoride mg/L 0.13 0.14 ND (0.1) 0.1 0.1 N/A 0.3 0.32 0.2 0.3 0.3 N/A 0.12 0.12 ND (0.1) ND (0.1) ND (0.1) N/A

Nitrate as N mg/L 0.91 1.1 2.7 5.6 5.3 3.4 ND (0.1) ND (0.1) ND (0.1) 0.2 0.2 0.2 3.86 3.84 3.2 3.4 3.4 3.2

Nitrite as N mg/L ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05)

Sulphate mg/L 17 18 16 12 12 N/A 15 18 21 19 19 N/A 9 9 16 10 10 N/A
Metals
Mercury mg/L ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A

Aluminum mg/L N/A N/A 0.029 N/A 0.001 N/A N/A N/A ND (0.001) N/A 0.001 N/A N/A N/A ND (0.001) N/A ND (0.001) N/A
Antimony mg/L N/A N/A ND (0.0005) N/A ND (0.0005) N/A N/A N/A ND (0.0005) N/A ND (0.0005) N/A N/A N/A ND (0.0005) N/A ND (0.0005) N/A
Arsenic mg/L <0.001 <0.001 ND (0.001) N/A ND (0.001) N/A 0.001 0.002 0.002 N/A 0.002 N/A <0.001 <0.001 ND (0.001) N/A ND (0.001) N/A
Barium mg/L N/A N/A 0.365 N/A 0.331 N/A N/A N/A 0.624 N/A 0.602 N/A N/A N/A 0.328 N/A 0.272 N/A
Boron mg/L N/A N/A 0.02 N/A 0.02 N/A N/A N/A 0.03 N/A 0.03 N/A N/A N/A 0.01 N/A 0.02 N/A

Cadmium mg/L ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A
Calcium mg/L 88 92 82.5 80.5 79.7 N/A 82 83 82.3 81.3 82.3 N/A 82 81 84.9 73.8 72.9 N/A

Chromium mg/L N/A N/A ND (0.010) N/A ND (0.001) N/A N/A N/A ND (0.010) N/A ND (0.001) N/A N/A N/A ND (0.010) N/A ND (0.001) N/A
Chromium (VI) ug/L N/A N/A ND (0.001) N/A ND (0.010) N/A N/A N/A ND (0.001) N/A ND (0.010) N/A N/A N/A ND (0.001) N/A ND (0.010) N/A

Copper mg/L N/A N/A 0.0016 N/A 0.0019 N/A N/A N/A 0.0006 N/A 0.0008 N/A N/A N/A 0.0006 N/A ND (0.0005) N/A
Iron mg/L 0.07 <0.03 ND (0.1) ND (0.1) ND (0.1) N/A 0.35 0.42 0.4 0.2 0.3 N/A 0.35 0.07 ND (0.1) ND (0.1) ND (0.1) N/A
Lead mg/L ND (0.001) ND (0.001) 0.0002 N/A ND (0.0001) N/A ND (0.001) ND (0.001) ND (0.0001) N/A ND (0.0001) N/A ND (0.001) ND (0.001) ND (0.0001) N/A ND (0.0001) N/A

Magnesium mg/L 23 24 23.6 21.6 22 N/A 22 21 24.1 23.8 23.5 N/A 18 18 23.8 19.7 19 N/A
Manganese mg/L 0.01 0.03 ND (0.005) ND (0.005) ND (0.005) N/A 0.17 0.22 0.201 0.197 0.21 N/A <0.01 <0.01 ND (0.005) ND (0.005) ND (0.005) N/A
Potassium mg/L 2 2 3.8 3.1 3.1 N/A 2 2 2.2 2.3 2 N/A 5 5 8.5 6.7 6.6 N/A
Selenium mg/L N/A N/A ND (0.001) N/A ND (0.001) N/A N/A N/A ND (0.001) N/A ND (0.001) N/A N/A N/A ND (0.001) N/A ND (0.001) N/A

Sodium mg/L 9 10 11.9 9.6 9.9 N/A 5 5 7.5 7.3 7.2 N/A 3 3 25.6 12.3 12.1 N/A

Strontium mg/L N/A N/A N/A N/A 0.19 N/A N/A N/A N/A N/A 0.34 N/A N/A N/A N/A N/A 0.14 N/A
Uranium mg/L 0.001 0.002 0.0011 N/A 0.0008 N/A 0.002 0.001 0.0016 N/A 0.0014 N/A ND (0.001) ND (0.001) 0.0007 N/A 0.0006 N/A

Zinc mg/L N/A N/A ND (0.005) N/A ND (0.005) N/A N/A N/A ND (0.005) N/A ND (0.005) N/A N/A N/A ND (0.005) N/A ND (0.005) N/A

NOTES:

1.  MAC = Maximum Acceptable Concentration; 

2.  OG = Operational Guideline

3.  AO = Aesthetic Objective

4.  The total of Nitrate and Nitrite should not exceed 10 mg/litre.

5.  The aesthetic objective for sodium is 200 mg/litre.  The local medical officer of health should be notified when the sodium concentration exceeds 20 mg/litre for persons on sodium restricted diets.

6.  Organic Nitrogen = Total Kjeldahl Nitrogen - N-NH3 and should not exceed 0.15 mg/litre.

7.  ‘-’ signifies no value provided in the Standards.

8.  Values listed in Table 3 in MOE Procedure D-5-5 Technical Guideline for Private Wells: Water Supply Assessment, August 1996

9.  Higher, iron-related colour may be removed by manganese greensand treatment; however, the nature of the constituents causing excessive colour must be determined.

10.  ‘ND’ = No concentration detected above method detection limit

11.  ‘NA’ = Parameter not analyzed

Parameter Units
TW-01 TW-02 TW-03



Summary of On-Site Water Quality Results

TW 4-1 TW 4-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test Spring 2022 TW 5-1 TW 5-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test Spring 2022
27-Jan-15 27-Jan-15 23-Apr-21 19-Jul-21 19-Jul-21 8-Mar-22 27-Jan-15 27-Jan-15 23-Apr-21 19-Jul-21 19-Jul-21 8-Mar-22

ND (1) ND (1) N/A ND (1) ND (1) ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1) 0 MAC
ND (1) ND (1) N/A ND (1) ND (1) ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1) 0 MAC
ND (1) ND (1) N/A TNTC 103 ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1) - -

252 241 268 238 237 N/A 245 249 285 274 277 N/A 30-500 OG
<0.02 <0.02 0.04 0.04 0.04 N/A <0.02 <0.02 0.04 0.03 0.1 N/A - -

1.8 1.9 0.9 1.6 1.2 N/A 1.4 1.7 ND (0.5) 5.2 2 N/A 5 AO
ND (2) ND (2) ND (2) 2 2 N/A ND (2) ND (2) 4 3 ND (2) N/A - -

N/A N/A 9 2 2 N/A N/A N/A 26 3 8 N/A 5 AO
539 536 594 560 519 N/A 531 543 693 656 656 N/A - -
297 297 261 245 249 N/A 275 284 307 294 293 N/A 80-100 OG
7.99 8.09 8 7.7 7.6 N/A 7.98 7.95 8 7.6 7.7 N/A 6.5-8.5 OG

ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A - -
350 348 318 274 260 N/A 345 353 396 334 332 N/A 500 AO

ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A 0.05 AO
ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A - -

0.23 0.19 ND (0.1) 0.1 0.1 N/A ND (0.1) ND (0.1) ND (0.1) 0.1 0.1 N/A - -

N/A N/A ND (0.1) 0.06 0.06 N/A N/A N/A ND (0.1) 0.07 ND (0.1) N/A 0.15 MAC

0.6 0.9 2.2 0.3 0.3 N/A 4.8 1.2 5.3 0.5 1.5 N/A 5 AO

10 9 19 7 7 N/A 9 10 40 24 23 N/A 250 AO
0.13 0.13 ND (0.1) 0.1 0.1 N/A 0.13 0.12 ND (0.1) 0.1 ND (0.1) N/A 1.5 MAC

5.24 5.11 2.9 3 3.1 1.7 2.9 2.95 3.2 3.7 3.7 2.3 10(4) MAC

ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05) 1.0(4) MAC

8 9 12 9 8 N/A 13 13 11 13 13 N/A 500 AO

ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A 0.001 MAC
N/A N/A 0.007 N/A 0.001 N/A N/A N/A 0.009 N/A 0.025 N/A 0.1 OG
N/A N/A ND (0.0005) N/A ND (0.0005) N/A N/A N/A ND (0.0005) N/A ND (0.0005) N/A 0.006 MAC

<0.001 <0.001 ND (0.001) N/A ND (0.001) N/A <0.001 <0.001 ND (0.001) N/A ND (0.001) N/A 0.025 MAC
N/A N/A 0.212 N/A 0.203 N/A N/A N/A 0.252 N/A 0.25 N/A 1 MAC
N/A N/A 0.01 N/A 0.02 N/A N/A N/A 0.01 N/A 0.01 N/A 5 MAC

ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A 0.005 MAC
86 86 73.8 70.4 71.7 N/A 77 79 84.6 81.5 80.8 N/A - -

N/A N/A ND (0.010) N/A ND (0.001) N/A N/A N/A ND (0.010) N/A ND (0.001) N/A 0.05 MAC
N/A N/A ND (0.001) N/A ND (0.010) N/A N/A N/A ND (0.001) N/A ND (0.010) N/A - -
N/A N/A ND (0.0005) N/A ND (0.0005) N/A N/A N/A 0.0005 N/A ND (0.0005) N/A 1 AO
0.07 <0.03 ND (0.1) ND (0.1) ND (0.1) N/A 0.14 0.11 0.3 ND (0.1) 0.2 N/A 0.3 AO

ND (0.001) ND (0.001) ND (0.0001) N/A ND (0.0001) N/A ND (0.001) ND (0.001) ND (0.0001) N/A ND (0.0001) N/A 0.01 MAC
20 20 18.6 16.7 17.1 N/A 20 21 23.4 22 22.3 N/A - -

<0.01 <0.01 ND (0.005) ND (0.005) ND (0.005) N/A <0.01 <0.01 0.007 ND (0.005) ND (0.005) N/A 0.05 AO
2 2 2 2.2 2.3 N/A 3 3 3.3 3.4 3.5 N/A - -

N/A N/A ND (0.001) N/A ND (0.001) N/A N/A N/A ND (0.001) N/A ND (0.001) N/A 0.01 MAC

3 4 8.1 4.4 4.4 N/A 7 8 7.2 11.2 11.9 N/A 200 (20)(5) AO

N/A N/A N/A 0.16 0.16 N/A N/A N/A N/A 0.16 0.15 N/A 7 HC
ND (0.001) ND (0.001) 0.0006 N/A 0.0006 N/A ND (0.001) ND (0.001) 0.0005 N/A 0.0005 N/A 0.02 MAC

N/A N/A ND (0.005) N/A ND (0.005) N/A N/A N/A ND (0.005) N/A ND (0.005) N/A 5 AO

Type of 

Standard(1,2

,3)

Ontario 
Drinking 

Water 
Standard

TW-05TW-04



On-Site Field Sampling Water Quality Results

Test Well

Time Since 
Initiation of 

Pumping 
(Hours)

Date Temp 
(°C)

pH
Electrical 

Conductivity 
(µS/cm)

Total 
Dissolved 

Solids (ppm)

Colour 
(ACU1)

Colour 
(TCU2)

Turbidity 
(NTU)

Total 
Chlorine 
(mg/L)

TW-01 - 22-Apr-21 8.9 7.26 644 323 <1 <1 4.32 <0.02

TW-02 - 22-Apr-21 8.8 7.52 617 310 <1 <1 3.76 <0.02

TW-03 - 22-Apr-21 9.3 7.39 745 371 8 <1 0.68 0.06

TW-04 - 23-Apr-21 9.6 7.42 581 290 21 <1 3.60 0.05

TW-05 - 23-Apr-21 9.7 7.46 674 338 <1 <1 8.12 0.08

TW-01 1 15-Jul-21 10.1 7.03 582 274 - - 3.41 -

2 - 10.4 7.13 549 275 - - 1.88 -

3 - 10.5 7.14 551 273 0.4 <1 1.24 <0.02

4 - 10.5 7.04 549 272 - - 1.90 -

5 - 10.6 7.11 545 273 - - 1.76 -

6 10.7 7.04 545 274 <1 <1 2.02 <0.02

TW-02 1 15-Jul-21 10.4 6.94 530 266 - - 2.56 -

2 - 10.3 6.99 528 265 - - 1.92 -

3 - 10.5 7.1 540 265 <1 <1 2.14 <0.02

4 - 10.5 7.08 539 266 - - 2.45 -

5 - - - - - - - - -

6 - 10.5 7.13 544 272 <1 <1 1.62 <0.02

TW-03 1 16-Jul-21 9.5 6.91 505 254 - - 2.76 -

2 - 9.6 7.04 508 254 - - 2.25 -

3 - 9.5 7.21 508 254 <1 <1 2.07 <0.02

4 - 9.8 7.22 507 2.5 - - 0.97 -

5 - - - - - - - - -

6 - 9.8 7.03 508 255 <1 <1 0.91 <0.02

TW-04 1 19-Jul-21 9.8 6.73 446 223 - - 2.17 -

2 - 10.3 6.83 446 224 - - 2.24 -

3 - 10.1 6.82 445 222 <1 <1 1.05 <0.02

4 - 10.2 6.84 446 224 - - 1.28 -

5 - - - - - - - - -

6 - 10.5 6.75 450 223 <1 <1 0.68 <0.02

TW-05 1 19-Jul-21 11.0 6.60 573 288 - - 1.80 -

2 - 10.7 6.62 565 284 - - 1.48 -

3 - 10.6 6.65 563 284 - - 0.65 <0.02

4 - 10.6 6.66 562 283 10 <1 0.79 -

5 - - - - - - - - -

6 - 10.4 6.65 558 279 5 <1 0.90 <0.02

TW-01 10-Mar-22 9.5 7.32 461 - <1 <1 1.16 <0.02

TW-02 10-Mar-22 9.3 7.24 460 - <1 <1 4.08 <0.02

TW-03 11-Mar-22 9.2 7.38 497 - <1 <1 2.09 <0.02

TW-04 08-Mar-22 9.6 7.32 400 - <1 <1 1.64 <0.02

TW-05 08-Mar-22 9.6 7.1 463 - <1 <1 2.97 <0.02

Notes: 
1.  ACU: Actual Colour Units (unfiltered)
2.  TCU: True Colour Units (field-filtered using 0.45-micron filter



On-Site Field Sampling Water Quality Results

Test Well
Time Since 
Initiation of 

Pumping (Hours)
Date Temp 

(°C) pH
Electrical 

Conductivity 
(µS/cm)

Total 
Dissolved 

Soilds (ppm)

Colour 
(ACU)

Colour 
(TCU)

Turbidity 
(NTU)

Total 
Chlorine 
(mg/L)

TW22-01 1 25-Apr-23 9.4 7.79 579 287 - - 1.45 -
2 - 9.1 7.79 580 290 - - 0.80 -
3 - 9.7 7.78 582 290 0 - 1.42 0.67
4 - - - - - - - - -
5 - 9.7 7.73 576 288 - - 0.9 -
6 - 10.5 7.69 573 285 0 - 0.67 0.7

A318695 1 16-May-23 10.5 7.83 587 291 - - 291 -
2 - 12.8 7.47 558 277 - - 277 -
3 - 12.0 7.55 554 278 0 - 278 0
4 - - - - - - - - -
5 - - - - - - - - -
6 - 8.8 7.76 575 288 0 - 0.58 0

TW22-8 1 16-May-23 11.1 7.00 601 300 - - 1.96 -
2 - 10.5 7.25 615 308 - - 0.97 -
3 - 12.1 7.27 612 306 0 - 1.18 0
4 - 11.4 7.27 604 303 - - 1.01 -
5 - 10.6 7.26 608 304 - - 1.00 -
6 - 11.5 7.36 620 311 0 - 0.80 0

PW-1710D 1 22-Nov-22 9.2 7.56 660 330 10 <1 0.55 <0.02

 Notes: 
1. EC: Electrical Conductivity
2. Turbidity is taken to be the average of three consecutive measurements.
3. TDS: Total Dissolved Solids (Calculated as 0.5 × EC)
4. ACU: Actual Colour Units (unfiltered)
5. TCU: True Colour Units (field-filtered using 0.45-micron filter)
6. ‘-‘: Not Measured



 

Summary of On-Site Lined Wells 

Parameter Units 

TW22-01 TW22-01 (LINER) TW22-8 TW22-8 (LINER) 

Ontario Drinking 
Water Standard 

Type of Standard(1,2,3) 3 Hr Pump Test 6 Hr Pump Test 3 Hr Pump Test 
4.5 Hr Pump 

Test 
6 Hr Pump Test 

6 Hr Pump Test 
(Filtered) 

1 Hr Sample 2 Hr Sample 3 Hr Pump Test 6 Hr Pump Test 
6 Hr Pump Test 

(Filtered)  
    2022-05-24 2022-05-24 2023-04-25 2023-04-25 2023-04-25 2023-04-25 2022-07-11 2022-07-11 2023-05-16 2023-05-16 2023-05-16  

Microbiological Parameters                            

E. Coli CFU/100 mL ND (1) ND (1)             ND (1) ND (1)   0 MAC  

Fecal Coliforms CFU/100 mL ND (1) ND (1)             ND (1) ND (1)   0 MAC  

Total Coliforms CFU/100 mL ND (1) ND (1)             ND (1) ND (1)   - -  

General Inorganics                              

Alkalinity, total mg/L 291 291 247   247       222 222   30-500 OG  

Ammonia as N mg/L 0.01 0.01 ND (0.01)   ND (0.01)       0.13 0.13   - -  

Dissolved Organic 
Carbon 

mg/L 1.5 1.4 1.5   1.5       ND (0.5) ND (0.5)   5 AO  

Colour TCU ND (2) ND (2) 3   2       ND (2) ND (2)   - -  

Colour, apparent ACU 7 8 7   14       37 41   5 AO  

Conductivity uS/cm 670 618 684   675       654 650   - -  

Hardness mg/L 292 289 322   327       327 327   80-100 OG  

pH pH Units 7.7 7.7 7.9   7.9       7.8 7.9   6.5-8.5 OG  

Phenolics mg/L ND (0.001) ND (0.001) ND (0.001)   ND (0.001)       ND (0.001) ND (0.001)   - -  

Total Dissolved Solids mg/L 380 360 400   410       364 384   500 AO  

Sulphide mg/L ND (0.02) ND (0.02) ND (0.02)   ND (0.02)       ND (0.02) ND (0.02)   0.05 AO  

Tannin & Lignin mg/L ND (0.1) ND (0.1) ND (0.1)   ND (0.1)       ND (0.1) ND (0.1)   - -  

Total Kjeldahl Nitrogen mg/L 0.2 0.2 ND (0.1)   ND (0.1)       0.1 0.1   - -  

Total Organic 
Nitrogen(6) 

mg/L 0.2 0.2 <0.1   <0.1       <0.1 <0.1   0.15 MAC  

Turbidity NTU 0.7 0.8 0.4   0.7       4.8 6.2   5 AO  

Anions                              

Chloride mg/L 14 15 16   16       7 7   250 AO  

Fluoride mg/L 0.2 0.3 1.0   1.0       0.9 0.9   1.5 MAC  

Nitrate as N mg/L 1.7 1.7 0.2 0.2 0.2   2.3 2.5 ND (0.1) ND (0.1)   10(4) MAC  

Nitrite as N mg/L ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)   ND (0.10) ND (0.10) ND (0.05) ND (0.05)   1.0(4) MAC  

Sulphate mg/L 25 26 80 - 81       111 112   500 AO  

Metals   Total  Total  Total  Total  Total        Total  Total  Dissolved      

Mercury mg/L   ND (0.0001)     ND (0.0001) ND (0.0001)       ND (0.0001) ND (0.0001) 0.001 MAC  

Aluminum mg/L   ND (0.001)     ND (0.001) 0.003       ND (0.001) 0.002 0.1 OG  

Antimony mg/L   ND (0.0005)     ND (0.0005) ND (0.0005)       ND (0.0005) ND (0.0005) 0.006 MAC  

Arsenic mg/L   ND (0.001)     ND (0.001) ND (0.001)       ND (0.001) ND (0.001) 0.025 MAC  

Barium mg/L   0.482     0.040 0.037       0.027 0.026 1 MAC  

Beryllium     ND (0.0005)     ND (0.0005) ND (0.0005)       ND (0.0005) ND (0.0005) - -  

Boron mg/L   0.02     0.13 0.14       0.28 0.28 5 MAC  

Cadmium mg/L   ND (0.0001)     ND (0.0001) 0.0003       ND (0.0001) ND (0.0001) 0.005 MAC  

Calcium mg/L 87.0 83.2 90.9   92.3 88.7     93.2 93.6 92.9 - -  

Chromium mg/L   ND (0.001)     ND (0.001) ND (0.001)       ND (0.001) ND (0.001) 0.05 MAC  

Cobalt     0.0005     0.0006 0.0005       ND (0.0005) ND (0.0005) - -  

Copper mg/L   0.0008     0.0016 0.0018       ND (0.0005) ND (0.0005) 1 AO  

Iron mg/L ND (0.1) ND (0.1) ND (0.1)   ND (0.1) ND (0.1)     0.4 0.4 0.4 0.3 AO  

Lead mg/L   ND (0.0001)     ND (0.0001) ND (0.0001)       ND (0.0001) ND (0.0001) 0.01 MAC  

Magnesium mg/L 18.2 16.8 23.1   23.4 25.9     22.8 22.6 22.7 - -  

Manganese mg/L 0.292 0.290 0.175   0.181 0.169     0.012 0.012 0.011 0.05 AO  

Molybdenum mg/L   0.0006     0.0007 0.0007       0.0010 0.0010 - -  

Nickel mg/L   ND (0.001)     ND (0.001) ND (0.001)       ND (0.001) ND (0.001) - -  

Potassium mg/L 1.9 1.9 3.5   3.5 3.6     4.0 4.0 4.0 - -  

Selenium mg/L   ND (0.001)     ND (0.001) ND (0.001)       ND (0.001) ND (0.001) 0.05 MAC  

Silver mg/L   ND (0.0001)     ND (0.0001) ND (0.0001)       ND (0.0001) ND (0.0001) - -  

Sodium mg/L 8.6 7.6 13.7   13.7 13.9     19.1 19.4 19.6 200 (20)(5) AO  

Strontium mg/L   0.35     1.66 1.56       2.55 2.59 7 HC  

Thallium mg/L   ND (0.001)     ND (0.001) ND (0.001)       ND (0.001) ND (0.001) - -  

Uranium mg/L   0.0040     0.0011 0.0010       0.0002 0.0002 0.02 MAC  

Vanadium mg/L   0.0006     0.0029 0.0026       ND (0.0005) ND (0.0005) - -  

Zinc mg/L   ND (0.005)     ND (0.005) ND (0.005)       ND (0.005) ND (0.005) 5 AO  

NOTES:             

1.     MAC = Maximum Acceptable Concentration;            

2.     OG = Operational Guideline            

3.     AO = Aesthetic Objective            

4.     The total of Nitrate and Nitrite should not exceed 10 mg/litre.          

5.     The aesthetic objective for sodium is 200 mg/litre.  The local medical officer of health should be notified when the sodium concentration exceeds 20 mg/litre for persons on sodium restricted diets.  
6.     Organic Nitrogen = Total Kjeldahl Nitrogen - N-NH3 and should not exceed 0.15 mg/litre. 

       

7.     ‘-’ signifies no value provided in the Standards.           

8.     Values listed in Table 3 in MOE Procedure D-5-5 Technical Guideline for Private Wells: Water Supply Assessment, August 1996      

9.     Higher, iron-related colour may be removed by manganese greensand treatment; however, the nature of the constituents causing excessive colour must be determined.   

10.   ‘ND’ = No concentration detected above method detection limit          

11.   ‘NA’ = Parameter not analyzed            

 

 



 

Summary of On-Site Lined Wells 

Parameter Units 

TW-A318695 (LINER) PW-1710D 

Ontario Drinking Water 
Standard 

Type of Standard(1,2,3) 3 Hr Pump Test 6 Hr Pump Test 6 Hr Pump Test (Filtered) 7 Hr Sample Resample Resample 
 

    2023-05-16 2023-05-16 2023-05-16 2022-10-12 2022-11-07 2022-11-07  

Microbiological Parameters                  

E. Coli CFU/100 mL ND (1) ND (1)     ND (1)   0 MAC  

Fecal Coliforms CFU/100 mL ND (1) ND (1)     ND (1)   0 MAC  

Total Coliforms CFU/100 mL ND (1) ND (1)     ND (1)   - -  

General Inorganics                    

Alkalinity, total mg/L 233 235     256   30-500 OG  

Ammonia as N mg/L 0.06 0.05     0.05   - -  

Dissolved Organic Carbon mg/L 0.6 0.5     2.2   5 AO  

Colour TCU ND (2) ND (2)     3   - -  

Colour, apparent ACU 22 22     6   5 AO  

Conductivity uS/cm 653 654     690   - -  

Hardness mg/L 322 325     286   80-100 OG  

pH pH Units 7.9 7.8     7.9   6.5-8.5 OG  

Phenolics mg/L ND (0.001) ND (0.001)     ND (0.001)   - -  

Total Dissolved Solids mg/L 384 380     378   500 AO  

Sulphide mg/L ND (0.02) ND (0.02)     ND (0.02)   0.05 AO  

Tannin & Lignin mg/L ND (0.1) ND (0.1)     ND (0.1)   - -  

Total Kjeldahl Nitrogen mg/L ND (0.1) ND (0.1)     0.1   - -  

Total Organic Nitrogen(6) mg/L         <0.1   0.15 MAC  

Turbidity NTU 3.0 2.9     0.9   5 AO  

Anions                    

Chloride mg/L 10 10     17   250 AO  

Fluoride mg/L 0.7 0.7     1   1.5 MAC  

Nitrate as N mg/L ND (0.1) ND (0.1)   0.1 ND (0.1)   10(4) MAC  

Nitrite as N mg/L ND (0.05) ND (0.05)   ND (0.05) ND (0.10)   1.0(4) MAC  

Sulphate mg/L 96 96     67   500 AO  

Metals   Total  Total  Dissolved   Total  Dissolved      

Mercury mg/L   ND (0.0001) ND (0.0001)   ND (0.0001) ND (0.0001) 0.001 MAC  

Aluminum mg/L   ND (0.001) 0.001   ND (0.001) ND (0.001) 0.1 OG  

Antimony mg/L   ND (0.0005) ND (0.0005)   ND (0.0005) ND (0.0005) 0.006 MAC  

Arsenic mg/L   ND (0.001) ND (0.001)   ND (0.001) ND (0.001) 0.025 MAC  

Barium mg/L   0.043 0.044   0.055 0.053 1 MAC  

Beryllium     ND (0.0005) ND (0.0005)   ND (0.0005) ND (0.0005) - -  

Boron mg/L   0.18 0.18   0.21 0.21 5 MAC  

Cadmium mg/L   ND (0.0001) ND (0.0001)   ND (0.0001) ND (0.0001) 0.005 MAC  

Calcium mg/L 92.0 92.1 92.9   79.8 82.1 - -  

Chromium mg/L   ND (0.001) ND (0.001)   ND (0.001) ND (0.001) 0.05 MAC  

Cobalt     0.0005 ND (0.0005)   0.0006 0.0006 - -  

Copper mg/L   ND (0.0005) ND (0.0005)   0.0007 0.0009 1 AO  

Iron mg/L 0.3 0.3 0.3   ND (0.1) ND (0.1) 0.3 AO  

Lead mg/L   ND (0.0001) ND (0.0001)   ND (0.0001) ND (0.0001) 0.01 MAC  

Magnesium mg/L 22.3 23.1 22.8   21.1 21.5 - -  

Manganese mg/L 0.098 0.096 0.097   0.282 0.287 0.05 AO  

Molybdenum mg/L   0.0014 0.0013   0.001 0.001 - -  

Nickel mg/L   ND (0.001) ND (0.001)   ND (0.001) ND (0.001) - -  

Potassium mg/L 2.9 3.0 2.9   3 3 - -  

Selenium mg/L   ND (0.001) ND (0.001)   ND (0.001) ND (0.001) 0.05 MAC  

Silver mg/L   ND (0.0001) ND (0.0001)   ND (0.0001) ND (0.0001) - -  

Sodium mg/L 14.1 14.0 14.5   18 18.6 200 (20)(5) AO  

Strontium mg/L   2.08 2.05   1.31 1.28 7 HC  

Thallium mg/L   ND (0.001) ND (0.001)   ND (0.001) ND (0.001) - -  

Uranium mg/L   0.0007 0.0007   0.0007 0.0007 0.02 MAC  

Vanadium mg/L   ND (0.0005) ND (0.0005)   ND (0.0005) ND (0.0005) - -  

Zinc mg/L   ND (0.005) ND (0.005)   ND (0.005) ND (0.005) 5 AO  

 

NOTES:  
1.     MAC = Maximum Acceptable Concentration;  

2.     OG = Operational Guideline 

3.     AO = Aesthetic Objective 

4.     The total of Nitrate and Nitrite should not exceed 10 mg/litre. 

5.     The aesthetic objective for sodium is 200 mg/litre.  The local medical officer of health should be notified when the sodium concentration exceeds 20 mg/litre for persons on sodium restricted diets. 

6.     Organic Nitrogen = Total Kjeldahl Nitrogen - N-NH3 and should not exceed 0.15 mg/litre. 

7.     ‘-’ signifies no value provided in the Standards. 

8.     Values listed in Table 3 in MOE Procedure D-5-5 Technical Guideline for Private Wells: Water Supply Assessment, August 1996 

9.     Higher, iron-related colour may be removed by manganese greensand treatment; however, the nature of the constituents causing excessive colour must be determined. 

10.   ‘ND’ = No concentration detected above method detection limit 

11.   ‘NA’ = Parameter not analyzed 

 



www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Brent Redmond

Kanata, ON0 K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2117594

Order Date: 22-Apr-2021 

    Report Date: 29-Apr-2021 

Client PO:  

Custody:    13295 

Project: 100227.008

2117594-01 TW-01

2117594-02 TW-02

2117594-03 TW-03

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 27-Apr-21 27-Apr-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 28-Apr-21 28-Apr-21Ammonia, as N

EPA 300.1 - IC 27-Apr-21 27-Apr-21Anions

MOE E3056 - colourimetric 26-Apr-21 26-Apr-21Chromium, hexavalent - water

SM2120 - Spectrophotometric 23-Apr-21 23-Apr-21Colour

SM2120 - Spectrophotometric 23-Apr-21 23-Apr-21Colour, apparent

EPA 9050A- probe @25 °C 27-Apr-21 27-Apr-21Conductivity

MOE E3247B - Combustion IR, filtration 23-Apr-21 23-Apr-21Dissolved Organic Carbon

MOE E3407 23-Apr-21 23-Apr-21E. coli

SM 9222D 23-Apr-21 23-Apr-21Fecal Coliform

EPA 245.2 - Cold Vapour AA 27-Apr-21 28-Apr-21Mercury by CVAA

EPA 200.8 - ICP-MS 23-Apr-21 23-Apr-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 27-Apr-21 27-Apr-21pH

EPA 420.2 - Auto Colour, 4AAP 28-Apr-21 28-Apr-21Phenolics

Hardness as CaCO3 23-Apr-21 23-Apr-21Hardness

SM 4500SE - Colourimetric 27-Apr-21 27-Apr-21Sulphide

SM 5550B - Colourimetric 27-Apr-21 27-Apr-21Tannin/Lignin

MOE E3407 23-Apr-21 23-Apr-21Total Coliform

SM 2540C - gravimetric, filtration 26-Apr-21 27-Apr-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 26-Apr-21 29-Apr-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 23-Apr-21 23-Apr-21Turbidity
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 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW-01 TW-02 TW-03 -

Sample Date: -22-Apr-21 14:3022-Apr-21 12:0022-Apr-21 10:00

2117594-01 2117594-02 2117594-03 -Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water -

Microbiological Parameters

E. coli -NDNDND1 CFU/100 mL

Fecal Coliforms -NDNDND1 CFU/100 mL

Total Coliforms -NDNDND1 CFU/100 mL

General Inorganics

Alkalinity, total -3213073015 mg/L

Ammonia as N -0.060.070.040.01 mg/L

Dissolved Organic Carbon -1.21.82.50.5 mg/L

Colour -<2532 TCU

Colour, apparent -41292 ACU

Conductivity -7626276605 uS/cm

Hardness -310305303 mg/L

pH -8.08.08.00.1 pH Units

Phenolics -<0.001<0.001<0.0010.001 mg/L

Total Dissolved Solids -40032833610 mg/L

Sulphide -<0.02<0.02<0.020.02 mg/L

Tannin & Lignin -<0.1<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen -<0.1<0.1<0.10.1 mg/L

Turbidity -0.21.52.00.1 NTU

Anions

Chloride -4311231 mg/L

Fluoride -<0.10.2<0.10.1 mg/L

Nitrate as N -3.2<0.12.70.1 mg/L

Nitrite as N -<0.05<0.05<0.050.05 mg/L

Sulphate -1621161 mg/L

Metals

Mercury -<0.0001<0.0001<0.00010.0001 mg/L

Aluminum -<0.001<0.0010.0290.001 mg/L

Antimony -<0.0005<0.0005<0.00050.0005 mg/L

Arsenic -<0.0010.002<0.0010.001 mg/L

Barium -0.3280.6240.3650.001 mg/L

Boron -0.010.030.020.01 mg/L

Cadmium -<0.0001<0.0001<0.00010.0001 mg/L

Calcium -84.982.382.50.1 mg/L

Chromium -<0.001<0.001<0.0010.001 mg/L

Chromium (VI) -<0.010<0.010<0.0100.010 mg/L
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 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW-01 TW-02 TW-03 -

Sample Date: -22-Apr-21 14:3022-Apr-21 12:0022-Apr-21 10:00

2117594-01 2117594-02 2117594-03 -Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water -

Copper -0.00060.00060.00160.0005 mg/L

Iron -<0.10.4<0.10.1 mg/L

Lead -<0.0001<0.00010.00020.0001 mg/L

Magnesium -23.824.123.60.2 mg/L

Manganese -<0.0050.201<0.0050.005 mg/L

Potassium -8.52.23.80.1 mg/L

Selenium -<0.001<0.001<0.0010.001 mg/L

Sodium -25.67.511.90.2 mg/L

Uranium -0.00070.00160.00110.0001 mg/L

Zinc -<0.005<0.005<0.0050.005 mg/L
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 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium (VI) ND 0.010 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL
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 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 17.7 1 mg/L 17.7 100.3

Fluoride ND 0.1 mg/L ND 10NC

Nitrate as N 1.50 0.1 mg/L 1.49 100.5

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 13.5 1 mg/L 13.6 100.3

General Inorganics

Alkalinity, total 264 5 mg/L 268 141.5

Ammonia as N ND 0.01 mg/L 0.032 17.7NC

Dissolved Organic Carbon 1.0 0.5 mg/L 1.0 371.2

Colour 3 2 TCU 3 120.0

Colour, apparent 4 2 ACU 4 120.0

Conductivity 584 5 uS/cm 594 51.8

pH 8.0 0.1 pH Units 8.0 3.30.0

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 312 10 mg/L 334 106.8

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen ND 0.1 mg/L ND 16NC

Turbidity 2.0 0.1 NTU 2.0 100.5

Metals

Mercury ND 0.0001 mg/L ND 20NC

Aluminum 0.001 0.001 mg/L ND 20NC

Antimony ND 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.185 0.001 mg/L 0.181 202.0

Boron ND 0.01 mg/L ND 20NC

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 138 0.1 mg/L 138 200.4

Chromium (VI) ND 0.010 mg/L ND 20NC

Chromium ND 0.001 mg/L ND 20NC

Copper 0.0042 0.0005 mg/L 0.0040 204.4

Iron 4.1 0.1 mg/L 4.0 201.6

Lead 0.0001 0.0001 mg/L 0.0001 207.2

Magnesium 32.5 0.2 mg/L 31.5 203.1

Manganese 0.161 0.005 mg/L 0.161 200.3

Potassium 5.2 0.1 mg/L 5.3 200.8

Selenium ND 0.001 mg/L ND 20NC

Sodium 236 0.2 mg/L 241 201.9

Uranium 0.0001 0.0001 mg/L 0.0001 206.6

Zinc 0.030 0.005 mg/L 0.029 201.6

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms ND 1 CFU/100 mL ND 30NC

Page 6 of 8



 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 27.7 17.7 99.8 77-123mg/L1

Fluoride 0.88 ND 87.9 79-121mg/L0.1

Nitrate as N 2.48 1.49 98.5 79-120mg/L0.1

Nitrite as N 0.963 ND 96.3 84-117mg/L0.05

Sulphate 22.8 13.6 92.0 74-126mg/L1

General Inorganics

Ammonia as N 0.234 0.032 81.0 81-124mg/L0.01

Dissolved Organic Carbon 11.6 1.0 106 60-133mg/L0.5

Phenolics 0.022 ND 87.0 69-132mg/L0.001

Total Dissolved Solids 88.0 ND 88.0 75-125mg/L10

Sulphide 0.54 ND 108 79-115mg/L0.02

Tannin & Lignin 0.9 ND 92.8 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.95 ND 97.4 81-126mg/L0.1

Metals

Mercury 0.0032 ND 107 70-130mg/L0.0001

Aluminum 46.9 0.772 92.2 80-120mg/L0.001

Antimony 45.3 0.273 90.0 80-120mg/L0.0005

Arsenic 53.3 0.161 106 80-120mg/L0.001

Barium 216 181 69.4 80-120 QM-07mg/L0.001

Boron 48.4 9.06 78.8 80-120 QM-07mg/L0.01

Cadmium 42.8 0.0159 85.6 80-120mg/L0.0001

Calcium 9820 ND 98.2 80-120mg/L0.1

Chromium (VI) 0.197 ND 98.5 70-130mg/L0.010

Chromium 57.1 0.410 113 80-120mg/L0.001

Copper 50.7 4.00 93.3 80-120mg/L0.0005

Iron 6380 4030 94.0 80-120mg/L0.1

Lead 41.0 0.126 81.7 80-120mg/L0.0001

Magnesium 41500 31500 99.6 80-120mg/L0.2

Manganese 208 161 93.8 80-120mg/L0.005

Potassium 16200 5250 110 80-120mg/L0.1

Selenium 45.8 0.075 91.5 80-120mg/L0.001

Sodium 9270 ND 92.7 80-120mg/L0.2

Uranium 44.2 0.131 88.2 80-120mg/L0.0001

Zinc 68.2 29.3 77.8 80-120 QM-07mg/L0.005
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 Order #: 2117594

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 22-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Brent Redmond

Kanata, ON0 K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2117604

Order Date: 23-Apr-2021 

    Report Date: 29-Apr-2021 

Client PO:  

Custody:    13296 

Project: 100227.008

2117604-01 TW-04

2117604-02 TW-05

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 27-Apr-21 27-Apr-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 28-Apr-21 28-Apr-21Ammonia, as N

EPA 300.1 - IC 27-Apr-21 27-Apr-21Anions

MOE E3056 - colourimetric 26-Apr-21 26-Apr-21Chromium, hexavalent - water

SM2120 - Spectrophotometric 27-Apr-21 27-Apr-21Colour

SM2120 - Spectrophotometric 23-Apr-21 23-Apr-21Colour, apparent

EPA 9050A- probe @25 °C 27-Apr-21 27-Apr-21Conductivity

MOE E3247B - Combustion IR, filtration 27-Apr-21 27-Apr-21Dissolved Organic Carbon

MOE E3407 23-Apr-21 23-Apr-21E. coli

SM 9222D 23-Apr-21 23-Apr-21Fecal Coliform

EPA 245.2 - Cold Vapour AA 27-Apr-21 28-Apr-21Mercury by CVAA

EPA 200.8 - ICP-MS 28-Apr-21 28-Apr-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 27-Apr-21 27-Apr-21pH

EPA 420.2 - Auto Colour, 4AAP 28-Apr-21 28-Apr-21Phenolics

Hardness as CaCO3 28-Apr-21 28-Apr-21Hardness

SM 4500SE - Colourimetric 27-Apr-21 27-Apr-21Sulphide

SM 5550B - Colourimetric 27-Apr-21 27-Apr-21Tannin/Lignin

MOE E3407 23-Apr-21 23-Apr-21Total Coliform

SM 2540C - gravimetric, filtration 26-Apr-21 27-Apr-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 26-Apr-21 29-Apr-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 23-Apr-21 23-Apr-21Turbidity
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 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW-04 TW-05 - -

Sample Date: --23-Apr-21 10:3023-Apr-21 08:30

2117604-01 2117604-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100 mL

Fecal Coliforms --NDND1 CFU/100 mL

Total Coliforms --NDND1 CFU/100 mL

General Inorganics

Alkalinity, total --2852685 mg/L

Ammonia as N --0.040.040.01 mg/L

Dissolved Organic Carbon --<0.50.90.5 mg/L

Colour --4 [1]<2 [1]2 TCU

Colour, apparent --2692 ACU

Conductivity --6935945 uS/cm

Hardness --307261 mg/L

pH --8.08.00.1 pH Units

Phenolics --<0.001<0.0010.001 mg/L

Total Dissolved Solids --39631810 mg/L

Sulphide --<0.02<0.020.02 mg/L

Tannin & Lignin --<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen --<0.1<0.10.1 mg/L

Turbidity --5.32.20.1 NTU

Anions

Chloride --40191 mg/L

Fluoride --<0.1<0.10.1 mg/L

Nitrate as N --3.22.90.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Sulphate --11121 mg/L

Metals

Mercury --<0.0001<0.00010.0001 mg/L

Aluminum --0.0090.0070.001 mg/L

Antimony --<0.0005<0.00050.0005 mg/L

Arsenic --<0.001<0.0010.001 mg/L

Barium --0.2520.2120.001 mg/L

Boron --0.010.010.01 mg/L

Cadmium --<0.0001<0.00010.0001 mg/L

Calcium --84.673.80.1 mg/L

Chromium --<0.001<0.0010.001 mg/L

Chromium (VI) --<0.010<0.0100.010 mg/L
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 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW-04 TW-05 - -

Sample Date: --23-Apr-21 10:3023-Apr-21 08:30

2117604-01 2117604-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Copper --0.0005<0.00050.0005 mg/L

Iron --0.3<0.10.1 mg/L

Lead --<0.0001<0.00010.0001 mg/L

Magnesium --23.418.60.2 mg/L

Manganese --0.007<0.0050.005 mg/L

Potassium --3.32.00.1 mg/L

Selenium --<0.001<0.0010.001 mg/L

Sodium --7.28.10.2 mg/L

Uranium --0.00050.00060.0001 mg/L

Zinc --<0.005<0.0050.005 mg/L
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 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium (VI) ND 0.010 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Page 5 of 8



 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 17.7 1 mg/L 17.7 100.3

Fluoride ND 0.1 mg/L ND 10NC

Nitrate as N 1.50 0.1 mg/L 1.49 100.5

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 13.5 1 mg/L 13.6 100.3

General Inorganics

Alkalinity, total 264 5 mg/L 268 141.5

Ammonia as N ND 0.01 mg/L 0.032 17.7NC

Dissolved Organic Carbon 0.9 0.5 mg/L 0.9 375.6

Colour ND 2 TCU ND 12NC

Colour, apparent 4 2 ACU 4 120.0

Conductivity 584 5 uS/cm 594 51.8

pH 8.0 0.1 pH Units 8.0 3.30.0

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 312 10 mg/L 334 106.8

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen ND 0.1 mg/L ND 16NC

Turbidity 2.3 0.1 NTU 2.2 105.3

Metals

Mercury ND 0.0001 mg/L ND 20NC

Aluminum 0.006 0.001 mg/L 0.007 202.8

Antimony ND 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.213 0.001 mg/L 0.212 200.5

Boron 0.01 0.01 mg/L 0.01 200.3

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 73.6 0.1 mg/L 73.8 200.3

Chromium (VI) ND 0.010 mg/L ND 20NC

Chromium ND 0.001 mg/L ND 20NC

Copper ND 0.0005 mg/L ND 20NC

Iron ND 0.1 mg/L ND 20NC

Lead ND 0.0001 mg/L ND 20NC

Magnesium 18.3 0.2 mg/L 18.6 201.9

Manganese ND 0.005 mg/L ND 20NC

Potassium 2.0 0.1 mg/L 2.0 202.0

Selenium ND 0.001 mg/L ND 20NC

Sodium 8.1 0.2 mg/L 8.1 200.5

Uranium 0.0006 0.0001 mg/L 0.0006 201.5

Zinc ND 0.005 mg/L ND 20NC

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms ND 1 CFU/100 mL ND 30NC
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 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 27.7 17.7 99.8 77-123mg/L1

Fluoride 0.88 ND 87.9 79-121mg/L0.1

Nitrate as N 2.48 1.49 98.5 79-120mg/L0.1

Nitrite as N 0.963 ND 96.3 84-117mg/L0.05

Sulphate 22.8 13.6 92.0 74-126mg/L1

General Inorganics

Ammonia as N 0.234 0.032 81.0 81-124mg/L0.01

Dissolved Organic Carbon 11.6 0.9 106 60-133mg/L0.5

Phenolics 0.022 ND 87.0 69-132mg/L0.001

Total Dissolved Solids 88.0 ND 88.0 75-125mg/L10

Sulphide 0.54 ND 108 79-115mg/L0.02

Tannin & Lignin 0.9 ND 92.8 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.95 ND 97.4 81-126mg/L0.1

Metals

Mercury 0.0032 ND 107 70-130mg/L0.0001

Aluminum 48.1 6.57 83.0 80-120mg/L0.001

Antimony 45.9 0.317 91.3 80-120mg/L0.0005

Arsenic 51.4 0.141 102 80-120mg/L0.001

Barium 260 212 96.4 80-120mg/L0.001

Boron 55.4 14.2 82.4 80-120mg/L0.01

Cadmium 48.3 0.0158 96.5 80-120mg/L0.0001

Calcium 80300 73800 64.3 80-120 QM-07mg/L0.1

Chromium (VI) 0.197 ND 98.5 70-130mg/L0.010

Chromium 52.3 0.498 104 80-120mg/L0.001

Copper 47.2 0.385 93.6 80-120mg/L0.0005

Iron 2450 85.8 94.6 80-120mg/L0.1

Lead 43.9 0.0626 87.7 80-120mg/L0.0001

Magnesium 27200 18600 85.5 80-120mg/L0.2

Manganese 52.2 1.69 101 80-120mg/L0.005

Potassium 11800 2040 98.0 80-120mg/L0.1

Selenium 49.0 0.289 97.3 80-120mg/L0.001

Sodium 16600 8090 85.5 80-120mg/L0.2

Uranium 44.2 0.613 87.1 80-120mg/L0.0001

Zinc 45.6 0.503 90.3 80-120mg/L0.005
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 Order #: 2117604

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 23-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

This analysis was conducted after the accepted holding time had been exceeded. : 1

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Brent Redmond

Kanata, ON0 K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2129683

Order Date: 16-Jul-2021 

    Report Date: 21-Jul-2021 

Client PO:  

Custody:    14467 

Project: 100227.008

2129683-01 TW3 3hr

2129683-02 TW3 6hr

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director

Dale Robertson, BSc



 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 20-Jul-21 20-Jul-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 21-Jul-21 21-Jul-21Ammonia, as N

EPA 300.1 - IC 19-Jul-21 19-Jul-21Anions

MOE E3056 - colourimetric 19-Jul-21 19-Jul-21Chromium, hexavalent - water

SM2120 - Spectrophotometric 16-Jul-21 16-Jul-21Colour

SM2120 - Spectrophotometric 16-Jul-21 16-Jul-21Colour, apparent

EPA 9050A- probe @25 °C 20-Jul-21 20-Jul-21Conductivity

MOE E3247B - Combustion IR, filtration 19-Jul-21 19-Jul-21Dissolved Organic Carbon

MOE E3407 16-Jul-21 17-Jul-21E. coli

SM 9222D 16-Jul-21 17-Jul-21Fecal Coliform

EPA 245.2 - Cold Vapour AA 19-Jul-21 21-Jul-21Mercury by CVAA

EPA 200.8 - ICP-MS 19-Jul-21 19-Jul-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 20-Jul-21 20-Jul-21pH

EPA 420.2 - Auto Colour, 4AAP 20-Jul-21 21-Jul-21Phenolics

Hardness as CaCO3 19-Jul-21 19-Jul-21Hardness

SM 4500SE - Colourimetric 19-Jul-21 19-Jul-21Sulphide

SM 5550B - Colourimetric 19-Jul-21 19-Jul-21Tannin/Lignin

MOE E3407 16-Jul-21 17-Jul-21Total Coliform

SM 2540C - gravimetric, filtration 19-Jul-21 20-Jul-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 19-Jul-21 20-Jul-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 16-Jul-21 16-Jul-21Turbidity
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 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW3 3hr TW3 6hr - -

Sample Date: --16-Jul-21 13:0016-Jul-21 10:00

2129683-01 2129683-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100 mL

Fecal Coliforms --NDND1 CFU/100 mL

Total Coliforms --NDND1 CFU/100 mL

General Inorganics

Alkalinity, total --2542535 mg/L

Ammonia as N --0.050.050.01 mg/L

Dissolved Organic Carbon --1.21.40.5 mg/L

Colour --<222 TCU

Colour, apparent --232 ACU

Conductivity --5905855 uS/cm

Hardness --260265 mg/L

pH --8.08.00.1 pH Units

Phenolics --<0.001<0.0010.001 mg/L

Total Dissolved Solids --31031410 mg/L

Sulphide --<0.02<0.020.02 mg/L

Tannin & Lignin --<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen --<0.1<0.10.1 mg/L

Turbidity --0.40.90.1 NTU

Anions

Chloride --16161 mg/L

Fluoride --<0.1<0.10.1 mg/L

Nitrate as N --3.43.40.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Sulphate --10101 mg/L

Metals

Mercury --<0.0001-0.0001 mg/L

Aluminum --<0.001-0.001 mg/L

Antimony --<0.0005-0.0005 mg/L

Arsenic --<0.001-0.001 mg/L

Barium --0.272-0.001 mg/L

Boron --0.02-0.01 mg/L

Cadmium --<0.0001-0.0001 mg/L

Calcium --72.973.80.1 mg/L

Chromium --<0.001-0.001 mg/L

Chromium (VI) --<0.010-0.010 mg/L
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 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW3 3hr TW3 6hr - -

Sample Date: --16-Jul-21 13:0016-Jul-21 10:00

2129683-01 2129683-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Copper --<0.0005-0.0005 mg/L

Iron --<0.1<0.10.1 mg/L

Lead --<0.0001-0.0001 mg/L

Magnesium --19.019.70.2 mg/L

Manganese --<0.005<0.0050.005 mg/L

Potassium --6.66.70.1 mg/L

Selenium --<0.001-0.001 mg/L

Sodium --12.112.30.2 mg/L

Strontium --0.14-0.01 mg/L

Uranium --0.0006-0.0001 mg/L

Zinc --<0.005-0.005 mg/L
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 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium (VI) ND 0.010 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL
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 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 16.0 1 mg/L 15.9 100.1

Fluoride ND 0.1 mg/L ND 10NC

Nitrate as N 3.43 0.1 mg/L 3.43 100.1

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 9.86 1 mg/L 9.82 100.4

General Inorganics

Alkalinity, total 250 5 mg/L 253 141.3

Ammonia as N 0.306 0.01 mg/L 0.299 17.72.4

Dissolved Organic Carbon 3.8 0.5 mg/L 4.3 3712.2

Colour ND 2 TCU ND 12NC

Colour, apparent 3 2 ACU 3 120.0

Conductivity 580 5 uS/cm 585 50.9

pH 8.0 0.1 pH Units 8.0 3.30.4

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 316 10 mg/L 314 100.6

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen ND 0.1 mg/L ND 16NC

Turbidity 0.2 0.1 NTU 0.2 100.0

Metals

Mercury ND 0.0001 mg/L ND 20NC

Aluminum ND 0.001 mg/L ND 20NC

Antimony 0.0007 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.280 0.001 mg/L 0.274 202.1

Boron 0.02 0.01 mg/L 0.02 200.0

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 72.5 0.1 mg/L 73.8 201.8

Chromium (VI) ND 0.010 mg/L ND 20NC

Chromium ND 0.001 mg/L ND 20NC

Copper 0.0005 0.0005 mg/L 0.0005 202.8

Iron ND 0.1 mg/L ND 20NC

Lead ND 0.0001 mg/L ND 20NC

Magnesium 18.8 0.2 mg/L 19.7 204.4

Manganese ND 0.005 mg/L ND 20NC

Potassium 6.5 0.1 mg/L 6.7 202.0

Selenium ND 0.001 mg/L ND 20NC

Sodium 11.7 0.2 mg/L 12.3 204.3

Uranium 0.0006 0.0001 mg/L 0.0006 200.4

Zinc ND 0.005 mg/L ND 20NC

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms ND 1 CFU/100 mL ND 30NC
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 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 25.2 15.9 92.9 77-123mg/L1

Fluoride 1.05 ND 105 79-121mg/L0.1

Nitrate as N 4.32 3.43 89.0 79-120mg/L0.1

Nitrite as N 0.912 ND 91.2 84-117mg/L0.05

Sulphate 19.3 9.82 94.9 74-126mg/L1

General Inorganics

Ammonia as N 0.541 0.299 96.8 81-124mg/L0.01

Dissolved Organic Carbon 14.2 4.3 98.7 60-133mg/L0.5

Phenolics 0.026 ND 105 69-132mg/L0.001

Total Dissolved Solids 110 ND 110 75-125mg/L10

Sulphide 0.55 ND 109 79-115mg/L0.02

Tannin & Lignin 1.0 ND 103 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.99 ND 99.5 81-126mg/L0.1

Metals

Mercury 0.0036 ND 120 70-130mg/L0.0001

Aluminum 48.5 0.768 95.4 80-120mg/L0.001

Antimony 47.9 0.0668 95.7 80-120mg/L0.0005

Arsenic 55.7 0.093 111 80-120mg/L0.001

Barium 301 274 53.0 80-120 QM-07mg/L0.001

Boron 59.1 16.6 85.0 80-120mg/L0.01

Cadmium 50.3 0.0015 101 80-120mg/L0.0001

Calcium 78900 73800 51.6 80-120 QM-07mg/L0.1

Chromium (VI) 0.185 ND 92.5 70-130mg/L0.010

Chromium 55.2 0.372 110 80-120mg/L0.001

Copper 50.5 0.525 100 80-120mg/L0.0005

Iron 2590 26.6 103 80-120mg/L0.1

Lead 44.6 0.0267 89.2 80-120mg/L0.0001

Magnesium 27700 19700 80.2 80-120mg/L0.2

Manganese 53.8 0.264 107 80-120mg/L0.005

Potassium 16500 6680 97.9 80-120mg/L0.1

Selenium 52.2 0.413 104 80-120mg/L0.001

Sodium 21300 12300 90.0 80-120mg/L0.2

Uranium 47.9 0.577 94.6 80-120mg/L0.0001

Zinc 49.0 1.37 95.3 80-120mg/L0.005
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 Order #: 2129683

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 21-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Jean-Philippe Gobeil

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2129701

Order Date: 16-Jul-2021 

    Report Date: 22-Jul-2021 

Client PO:  

Custody:    14468 

Project: 100227.008

2129701-01 TW1 3hr

2129701-02 TW1 6hr

2129701-03 TW2 3hr

2129701-04 TW2 6hr

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director

Dale Robertson, BSc



 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 20-Jul-21 20-Jul-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 21-Jul-21 21-Jul-21Ammonia, as N

EPA 300.1 - IC 19-Jul-21 19-Jul-21Anions

MOE E3056 - colourimetric 19-Jul-21 19-Jul-21Chromium, hexavalent - water

SM2120 - Spectrophotometric 17-Jul-21 17-Jul-21Colour

SM2120 - Spectrophotometric 17-Jul-21 17-Jul-21Colour, apparent

EPA 9050A- probe @25 °C 20-Jul-21 20-Jul-21Conductivity

MOE E3247B - Combustion IR, filtration 19-Jul-21 19-Jul-21Dissolved Organic Carbon

EPA 245.2 - Cold Vapour AA 19-Jul-21 21-Jul-21Mercury by CVAA

EPA 200.8 - ICP-MS 19-Jul-21 19-Jul-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 20-Jul-21 20-Jul-21pH

EPA 420.2 - Auto Colour, 4AAP 20-Jul-21 21-Jul-21Phenolics

Hardness as CaCO3 19-Jul-21 19-Jul-21Hardness

SM 4500SE - Colourimetric 19-Jul-21 19-Jul-21Sulphide

SM 5550B - Colourimetric 19-Jul-21 19-Jul-21Tannin/Lignin

SM 2540C - gravimetric, filtration 19-Jul-21 20-Jul-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 19-Jul-21 20-Jul-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 17-Jul-21 17-Jul-21Turbidity
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 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW1 3hr TW1 6hr TW2 3hr TW2 6hr

Sample Date: 15-Jul-21 19:3015-Jul-21 16:3015-Jul-21 13:0015-Jul-21 10:00

2129701-01 2129701-02 2129701-03 2129701-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

General Inorganics

Alkalinity, total 2962932672675 mg/L

Ammonia as N 0.070.060.050.050.01 mg/L

Dissolved Organic Carbon 1.82.71.81.90.5 mg/L

Colour 1610<2<22 TCU

Colour, apparent 1813<2<22 ACU

Conductivity 6366326316365 uS/cm

Hardness 302301289290 mg/L

pH 8.08.07.97.90.1 pH Units

Phenolics <0.001<0.001<0.001<0.0010.001 mg/L

Total Dissolved Solids 35034036636610 mg/L

Sulphide <0.02<0.02<0.02<0.020.02 mg/L

Tannin & Lignin <0.1<0.1<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen <0.1<0.1<0.1<0.10.1 mg/L

Turbidity 3.02.80.30.60.1 NTU

Anions

Chloride 111217171 mg/L

Fluoride 0.30.30.10.10.1 mg/L

Nitrate as N 0.20.25.35.60.1 mg/L

Nitrite as N <0.05<0.05<0.05<0.050.05 mg/L

Sulphate 191912121 mg/L

Metals

Mercury <0.0001-<0.0001-0.0001 mg/L

Aluminum 0.001-0.001-0.001 mg/L

Antimony <0.0005-<0.0005-0.0005 mg/L

Arsenic 0.002-<0.001-0.001 mg/L

Barium 0.602-0.331-0.001 mg/L

Boron 0.03-0.02-0.01 mg/L

Cadmium <0.0001-<0.0001-0.0001 mg/L

Calcium 82.381.379.780.50.1 mg/L

Chromium <0.001-<0.001-0.001 mg/L

Chromium (VI) <0.010-<0.010-0.010 mg/L

Copper 0.0008-0.0019-0.0005 mg/L

Iron 0.30.2<0.1<0.10.1 mg/L

Lead <0.0001-<0.0001-0.0001 mg/L

Magnesium 23.523.822.021.60.2 mg/L
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 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW1 3hr TW1 6hr TW2 3hr TW2 6hr

Sample Date: 15-Jul-21 19:3015-Jul-21 16:3015-Jul-21 13:0015-Jul-21 10:00

2129701-01 2129701-02 2129701-03 2129701-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Manganese 0.2100.197<0.005<0.0050.005 mg/L

Potassium 2.02.33.13.10.1 mg/L

Selenium <0.001-<0.001-0.001 mg/L

Sodium 7.27.39.99.60.2 mg/L

Strontium 0.34-0.19-0.01 mg/L

Uranium 0.0014-0.0008-0.0001 mg/L

Zinc <0.005-<0.005-0.005 mg/L
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 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium (VI) ND 0.010 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Page 5 of 8



 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 16.0 1 mg/L 15.9 100.1

Fluoride ND 0.1 mg/L ND 10NC

Nitrate as N 3.43 0.1 mg/L 3.43 100.1

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 9.86 1 mg/L 9.82 100.4

General Inorganics

Alkalinity, total 250 5 mg/L 253 141.3

Ammonia as N 0.306 0.01 mg/L 0.299 17.72.4

Dissolved Organic Carbon 3.8 0.5 mg/L 4.3 3712.2

Colour ND 2 TCU ND 12NC

Colour, apparent ND 2 ACU ND 12NC

Conductivity 580 5 uS/cm 585 50.9

pH 8.0 0.1 pH Units 8.0 3.30.4

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 316 10 mg/L 314 100.6

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen ND 0.1 mg/L ND 16NC

Turbidity 0.6 0.1 NTU 0.6 108.1

Metals

Mercury ND 0.0001 mg/L ND 20NC

Aluminum ND 0.001 mg/L ND 20NC

Antimony 0.0007 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.280 0.001 mg/L 0.274 202.1

Boron 0.02 0.01 mg/L 0.02 200.0

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 72.5 0.1 mg/L 73.8 201.8

Chromium (VI) ND 0.010 mg/L ND 20NC

Chromium ND 0.001 mg/L ND 20NC

Copper 0.0005 0.0005 mg/L 0.0005 202.8

Iron ND 0.1 mg/L ND 20NC

Lead ND 0.0001 mg/L ND 20NC

Magnesium 18.8 0.2 mg/L 19.7 204.4

Manganese ND 0.005 mg/L ND 20NC

Potassium 6.5 0.1 mg/L 6.7 202.0

Selenium ND 0.001 mg/L ND 20NC

Sodium 11.7 0.2 mg/L 12.3 204.3

Uranium 0.0006 0.0001 mg/L 0.0006 200.4

Zinc ND 0.005 mg/L ND 20NC
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 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 25.2 15.9 92.9 77-123mg/L1

Fluoride 1.05 ND 105 79-121mg/L0.1

Nitrate as N 4.32 3.43 89.0 79-120mg/L0.1

Nitrite as N 0.912 ND 91.2 84-117mg/L0.05

Sulphate 19.3 9.82 94.9 74-126mg/L1

General Inorganics

Ammonia as N 0.541 0.299 96.8 81-124mg/L0.01

Dissolved Organic Carbon 14.2 4.3 98.7 60-133mg/L0.5

Phenolics 0.026 ND 105 69-132mg/L0.001

Total Dissolved Solids 110 ND 110 75-125mg/L10

Sulphide 0.55 ND 109 79-115mg/L0.02

Tannin & Lignin 1.0 ND 103 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.99 ND 99.5 81-126mg/L0.1

Metals

Mercury 0.0036 ND 120 70-130mg/L0.0001

Aluminum 48.5 0.768 95.4 80-120mg/L0.001

Antimony 47.9 0.0668 95.7 80-120mg/L0.0005

Arsenic 55.7 0.093 111 80-120mg/L0.001

Barium 301 274 53.0 80-120 QM-07mg/L0.001

Boron 59.1 16.6 85.0 80-120mg/L0.01

Cadmium 50.3 0.0015 101 80-120mg/L0.0001

Calcium 78900 73800 51.6 80-120 QM-07mg/L0.1

Chromium (VI) 0.185 ND 92.5 70-130mg/L0.010

Chromium 55.2 0.372 110 80-120mg/L0.001

Copper 50.5 0.525 100 80-120mg/L0.0005

Iron 2590 26.6 103 80-120mg/L0.1

Lead 44.6 0.0267 89.2 80-120mg/L0.0001

Magnesium 27700 19700 80.2 80-120mg/L0.2

Manganese 53.8 0.264 107 80-120mg/L0.005

Potassium 16500 6680 97.9 80-120mg/L0.1

Selenium 52.2 0.413 104 80-120mg/L0.001

Sodium 21300 12300 90.0 80-120mg/L0.2

Uranium 47.9 0.577 94.6 80-120mg/L0.0001

Zinc 49.0 1.37 95.3 80-120mg/L0.005
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 Order #: 2129701

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 22-Jul-2021

Order Date: 16-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Brent Redmond

Kanata, ON0 K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2130215

Order Date: 20-Jul-2021 

    Report Date: 23-Jul-2021 

Client PO:  

Custody:    14495 

Project: 100227.008

2130215-01 TW4 3hr

2130215-02 TW4 6hr

2130215-03 TW5 3hr

2130215-04 TW5 6hr

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director

Dale Robertson, BSc



 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 22-Jul-21 22-Jul-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 21-Jul-21 21-Jul-21Ammonia, as N

EPA 300.1 - IC 21-Jul-21 21-Jul-21Anions

MOE E3056 - colourimetric 21-Jul-21 21-Jul-21Chromium, hexavalent - water

SM2120 - Spectrophotometric 21-Jul-21 21-Jul-21Colour

SM2120 - Spectrophotometric 21-Jul-21 21-Jul-21Colour, apparent

EPA 9050A- probe @25 °C 22-Jul-21 22-Jul-21Conductivity

MOE E3247B - Combustion IR, filtration 22-Jul-21 22-Jul-21Dissolved Organic Carbon

MOE E3407 21-Jul-21 22-Jul-21E. coli

SM 9222D 21-Jul-21 22-Jul-21Fecal Coliform

SM 9215C 20-Jul-21 22-Jul-21Heterotrophic Plate Count

EPA 245.2 - Cold Vapour AA 21-Jul-21 22-Jul-21Mercury by CVAA

EPA 200.8 - ICP-MS 21-Jul-21 21-Jul-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 22-Jul-21 22-Jul-21pH

EPA 420.2 - Auto Colour, 4AAP 21-Jul-21 21-Jul-21Phenolics

Hardness as CaCO3 21-Jul-21 21-Jul-21Hardness

SM 4500SE - Colourimetric 21-Jul-21 21-Jul-21Sulphide

SM 5550B - Colourimetric 22-Jul-21 22-Jul-21Tannin/Lignin

MOE E3407 21-Jul-21 22-Jul-21Total Coliform

SM 2540C - gravimetric, filtration 22-Jul-21 22-Jul-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 21-Jul-21 22-Jul-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 21-Jul-21 21-Jul-21Turbidity
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 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW4 3hr TW4 6hr TW5 3hr TW5 6hr

Sample Date: 19-Jul-21 19:3019-Jul-21 16:3019-Jul-21 10:0019-Jul-21 10:00

2130215-01 2130215-02 2130215-03 2130215-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Microbiological Parameters

E. coli NDNDNDND [2]1 CFU/100 mL

Fecal Coliforms NDNDNDND1 CFU/100 mL

Total Coliforms NDND103TNTC [1]1 CFU/100 mL

Heterotrophic Plate Count <10<10<102010 CFU/mL

General Inorganics

Alkalinity, total 2772742372385 mg/L

Ammonia as N 0.100.030.040.040.01 mg/L

Dissolved Organic Carbon 2.05.21.21.60.5 mg/L

Colour <23222 TCU

Colour, apparent 83222 ACU

Conductivity 6566565195605 uS/cm

Hardness 293294249245 mg/L

pH 7.77.67.67.70.1 pH Units

Phenolics <0.001<0.001<0.001<0.0010.001 mg/L

Total Dissolved Solids 33233426027410 mg/L

Sulphide <0.02<0.02<0.02<0.020.02 mg/L

Tannin & Lignin <0.1<0.1<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen 0.10.10.10.10.1 mg/L

Turbidity 1.50.50.30.30.1 NTU

Anions

Chloride 2324771 mg/L

Fluoride <0.10.10.10.10.1 mg/L

Nitrate as N 3.73.73.13.00.1 mg/L

Nitrite as N <0.05<0.05<0.05<0.050.05 mg/L

Sulphate 1313891 mg/L

Metals

Mercury <0.0001-<0.0001-0.0001 mg/L

Aluminum 0.025-0.001-0.001 mg/L

Antimony <0.0005-<0.0005-0.0005 mg/L

Arsenic <0.001-<0.001-0.001 mg/L

Barium 0.250-0.203-0.001 mg/L

Boron 0.01-0.02-0.01 mg/L

Cadmium <0.0001-<0.0001-0.0001 mg/L

Calcium 80.881.571.770.40.1 mg/L

Chromium <0.001-<0.001-0.001 mg/L
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 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW4 3hr TW4 6hr TW5 3hr TW5 6hr

Sample Date: 19-Jul-21 19:3019-Jul-21 16:3019-Jul-21 10:0019-Jul-21 10:00

2130215-01 2130215-02 2130215-03 2130215-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Chromium (VI) <0.010-<0.010-0.010 mg/L

Copper <0.0005-<0.0005-0.0005 mg/L

Iron 0.2<0.1<0.1<0.10.1 mg/L

Lead <0.0001-<0.0001-0.0001 mg/L

Magnesium 22.322.017.116.70.2 mg/L

Manganese <0.005<0.005<0.005<0.0050.005 mg/L

Potassium 3.53.42.32.20.1 mg/L

Selenium <0.001-<0.001-0.001 mg/L

Sodium 11.911.24.44.40.2 mg/L

Strontium 0.150.160.160.160.01 mg/L

Uranium 0.0005-0.0006-0.0001 mg/L

Zinc <0.005-<0.005-0.005 mg/L
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 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium (VI) ND 0.010 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 129 1 mg/L 129 100.2

Fluoride 0.74 0.1 mg/L 0.74 101.1

Nitrate as N ND 0.1 mg/L ND 10NC

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 48.8 1 mg/L 49.0 100.3

General Inorganics

Alkalinity, total 270 5 mg/L 274 141.4

Ammonia as N 0.306 0.01 mg/L 0.299 17.72.4

Dissolved Organic Carbon 2.0 0.5 mg/L 2.2 377.8

Colour 25 2 TCU 25 120.0

Colour, apparent 2 2 ACU 2 120.0

Conductivity 1540 5 uS/cm 1560 51.8

pH 7.6 0.1 pH Units 7.7 3.30.1

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 174 10 mg/L 176 101.1

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen 0.38 0.1 mg/L 0.40 165.4

Turbidity 8.2 0.1 NTU 7.9 103.6

Metals

Mercury ND 0.0001 mg/L ND 20NC

Aluminum 0.034 0.001 mg/L 0.034 200.0

Antimony ND 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.014 0.001 mg/L 0.015 204.2

Boron ND 0.01 mg/L ND 20NC

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 9.0 0.1 mg/L 9.1 200.8

Chromium (VI) ND 0.010 mg/L ND 20NC

Chromium ND 0.001 mg/L ND 20NC

Copper 0.0061 0.0005 mg/L 0.0062 200.9

Iron ND 0.1 mg/L ND 20NC

Lead ND 0.0001 mg/L ND 20NC

Magnesium 2.0 0.2 mg/L 2.0 200.9

Manganese ND 0.005 mg/L ND 20NC

Potassium 0.7 0.1 mg/L 0.7 202.3

Selenium ND 0.001 mg/L ND 20NC

Sodium 16.9 0.2 mg/L 17.4 202.8

Uranium ND 0.0001 mg/L ND 20NC

Zinc 0.009 0.005 mg/L 0.009 200.4

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30 BAC14NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms TNTC 1 CFU/100 mL TNTC 30 BAC08iNC

Heterotrophic Plate Count ND 10 CFU/mL ND 30NC
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 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 139 129 95.5 77-123mg/L1

Fluoride 1.63 0.74 88.2 79-121mg/L0.1

Nitrate as N 1.02 ND 102 79-120mg/L0.1

Nitrite as N 1.01 ND 101 84-117mg/L0.05

Sulphate 58.0 49.0 89.9 74-126mg/L1

General Inorganics

Ammonia as N 0.541 0.299 96.8 81-124mg/L0.01

Dissolved Organic Carbon 11.9 2.2 96.6 60-133mg/L0.5

Phenolics 0.027 ND 107 69-132mg/L0.001

Total Dissolved Solids 102 ND 102 75-125mg/L10

Sulphide 0.50 ND 101 79-115mg/L0.02

Tannin & Lignin 1.1 ND 105 71-113mg/L0.1

Total Kjeldahl Nitrogen 2.39 0.40 99.1 81-126mg/L0.1

Metals

Mercury 0.0035 ND 115 70-130mg/L0.0001

Aluminum 81.6 33.9 95.3 80-120mg/L0.001

Antimony 44.4 ND 88.8 80-120mg/L0.0005

Arsenic 53.5 0.368 106 80-120mg/L0.001

Barium 65.9 14.9 102 80-120mg/L0.001

Boron 53.9 5.61 96.6 80-120mg/L0.01

Cadmium 51.1 0.0078 102 80-120mg/L0.0001

Calcium 18700 9100 96.3 80-120mg/L0.1

Chromium (VI) 0.198 ND 99.0 70-130mg/L0.010

Chromium 52.6 0.241 105 80-120mg/L0.001

Copper 57.0 6.17 102 80-120mg/L0.0005

Iron 2560 17.9 102 80-120mg/L0.1

Lead 49.7 0.0345 99.4 80-120mg/L0.0001

Magnesium 11400 2050 93.4 80-120mg/L0.2

Manganese 53.6 2.37 102 80-120mg/L0.005

Potassium 10600 740 98.2 80-120mg/L0.1

Selenium 50.1 0.053 100 80-120mg/L0.001

Sodium 25100 17100 80.3 80-120mg/L0.2

Uranium 49.7 0.0102 99.5 80-120mg/L0.0001

Zinc 59.8 9.40 101 80-120mg/L0.005
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 Order #: 2130215

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

TNTC - Too Numerous To Count - significantly greater than 150 colonies : 1

A2C - Background counts greater than 200 : 2

 QC Qualifers :

TNTC - Too Numerous To Count - significantly greater than 150 coloniesBAC08i :

A2C - Background counts greater than 200BAC14 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Jean-Philippe Gobeil

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2211299

Order Date: 8-Mar-2022 

    Report Date: 11-Mar-2022 

Client PO:  

Custody:    15611 

Project: 100227.008

2211299-01 TW5

2211299-02 TW4

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2211299

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 11-Mar-2022

Order Date: 8-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 300.1 - IC 9-Mar-22 10-Mar-22Anions

MOE E3407 9-Mar-22 9-Mar-22E. coli

SM 9222D 9-Mar-22 9-Mar-22Fecal Coliform

SM 9215C 9-Mar-22 9-Mar-22Heterotrophic Plate Count

MOE E3407 9-Mar-22 9-Mar-22Total Coliform
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 Order #: 2211299

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 11-Mar-2022

Order Date: 8-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW5 TW4 - -

Sample Date: --08-Mar-22 14:0008-Mar-22 10:30

2211299-01 2211299-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100mL

Fecal Coliforms --NDND1 CFU/100mL

Total Coliforms --NDND1 CFU/100mL

Heterotrophic Plate Count --<10<1010 CFU/mL

Anions

Nitrate as N --1.72.30.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Page 3 of 7



 Order #: 2211299

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 11-Mar-2022

Order Date: 8-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2211299

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 11-Mar-2022

Order Date: 8-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Nitrate as N 0.33 0.1 0.32 102.1mg/L

Nitrite as N ND 0.05 ND 10NCmg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL

Heterotrophic Plate Count ND 10 ND 30NCCFU/mL
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 Order #: 2211299

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 11-Mar-2022

Order Date: 8-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Nitrate as N 1.30 0.32 98.2 79-120mg/L0.1

Nitrite as N 0.987 ND 98.7 84-117mg/L0.05
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 Order #: 2211299

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 11-Mar-2022

Order Date: 8-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Jean-Philippe Gobeil

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2211496

Order Date: 10-Mar-2022 

    Report Date: 14-Mar-2022 

Client PO:  

Custody:    15612 

Project: 100227.008

2211496-01 TW02

2211496-02 TW01

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2211496

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 10-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 300.1 - IC 11-Mar-22 11-Mar-22Anions

MOE E3407 11-Mar-22 11-Mar-22E. coli

SM 9222D 11-Mar-22 11-Mar-22Fecal Coliform

MOE E3407 11-Mar-22 11-Mar-22Total Coliform
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 Order #: 2211496

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 10-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW02 TW01 - -

Sample Date: --10-Mar-22 15:2510-Mar-22 13:30

2211496-01 2211496-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100mL

Fecal Coliforms --NDND1 CFU/100mL

Total Coliforms --NDND1 CFU/100mL

Anions

Nitrate as N --3.40.20.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L
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 Order #: 2211496

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 10-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL
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 Order #: 2211496

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 10-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Nitrate as N 0.18 0.1 0.18 102.1mg/L

Nitrite as N ND 0.05 ND 10NCmg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL
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 Order #: 2211496

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 10-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Nitrate as N 1.21 0.18 102 79-120mg/L0.1

Nitrite as N 0.865 ND 86.5 84-117mg/L0.05
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 Order #: 2211496

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 10-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Jean-Philippe Gobeil

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2211561

Order Date: 11-Mar-2022 

    Report Date: 14-Mar-2022 

Client PO:  

Custody:    16850 

Project: 100227.008

2211561-01 TW3

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2211561

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 11-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 300.1 - IC 11-Mar-22 11-Mar-22Anions

MOE E3407 11-Mar-22 11-Mar-22E. coli

SM 9222D 11-Mar-22 11-Mar-22Fecal Coliform

MOE E3407 11-Mar-22 11-Mar-22Total Coliform
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 Order #: 2211561

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 11-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW3 - - -

Sample Date: ---11-Mar-22 09:50

2211561-01 - - -Sample ID:

MDL/Units Drinking Water - - -

Microbiological Parameters

E. coli ---ND1 CFU/100mL

Fecal Coliforms ---ND1 CFU/100mL

Total Coliforms ---ND1 CFU/100mL

Anions

Nitrate as N ---3.20.1 mg/L

Nitrite as N ---<0.050.05 mg/L
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 Order #: 2211561

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 11-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL
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 Order #: 2211561

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 11-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Nitrate as N 0.18 0.1 0.18 102.1mg/L

Nitrite as N ND 0.05 ND 10NCmg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL
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 Order #: 2211561

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 11-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Nitrate as N 1.21 0.18 102 79-120mg/L0.1

Nitrite as N 0.865 ND 86.5 84-117mg/L0.05
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 Order #: 2211561

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 14-Mar-2022

Order Date: 11-Mar-2022 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Login Qualifers :

Container and COC sample IDs don't match - ID on bottles read: "TW03", COC reads: "TW3". 

Applies to samples:  TW3

Sample Qualifers :

 QC Qualifers :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Jean-Philippe Gobeil

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2222100

Order Date: 25-May-2022 

    Report Date: 31-May-2022 

Client PO: Burns Farms 

Custody:    16198 

Project: 100227.008

2222100-01 TW22-1 3hr

2222100-02 TW22-1 6hr

2222100-03 TW22-1 6hr (Filtered)

2222100-04 PW4063 3hr

2222100-05 PW4063 6hr

2222100-06 PW4063 6hr (Filtered)

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 10

Laboratory Director

Dale Robertson, BSc



 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 26-May-22 26-May-22Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 27-May-22 27-May-22Ammonia, as N

EPA 300.1 - IC 27-May-22 27-May-22Anions

SM2120 - Spectrophotometric 26-May-22 26-May-22Colour

SM2120 - Spectrophotometric 26-May-22 26-May-22Colour, apparent

EPA 9050A- probe @25 °C 26-May-22 26-May-22Conductivity

MOE E3247B - Combustion IR, filtration 27-May-22 27-May-22Dissolved Organic Carbon

MOE E3407 26-May-22 26-May-22E. coli

SM 9222D 26-May-22 26-May-22Fecal Coliform

SM 9215C 26-May-22 26-May-22Heterotrophic Plate Count

EPA 245.2 - Cold Vapour AA 31-May-22 31-May-22Mercury by CVAA

EPA 200.8 - ICP-MS 30-May-22 31-May-22Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 26-May-22 26-May-22pH

EPA 420.2 - Auto Colour, 4AAP 25-May-22 26-May-22Phenolics

Hardness as CaCO3 30-May-22 31-May-22Hardness

SM 4500SE - Colourimetric 26-May-22 26-May-22Sulphide

SM 5550B - Colourimetric 26-May-22 26-May-22Tannin/Lignin

MOE E3407 26-May-22 26-May-22Total Coliform

SM 2540C - gravimetric, filtration 26-May-22 26-May-22Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 27-May-22 27-May-22Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 26-May-22 26-May-22Turbidity
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW22-1 3hr TW22-1 6hr TW22-1 6hr 

(Filtered)

PW4063 3hr

Sample Date: 24-May-22 12:2024-May-22 15:3024-May-22 15:3024-May-22 11:06

2222100-01 2222100-02 2222100-03 2222100-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Microbiological Parameters

E. coli ND-NDND1 CFU/100mL

Fecal Coliforms ND-NDND1 CFU/100mL

Total Coliforms ND-NDND1 CFU/100mL

Heterotrophic Plate Count 20-<101010 CFU/mL

General Inorganics

Alkalinity, total 254-2912915 mg/L

Ammonia as N <0.01-0.010.010.01 mg/L

Dissolved Organic Carbon 0.7-1.41.50.5 mg/L

Colour <2-<2<22 TCU

Colour, apparent 3-872 ACU

Conductivity 553-6186705 uS/cm

Hardness 263-289292 mg/L

pH 7.7-7.77.70.1 pH Units

Phenolics <0.001-<0.001<0.0010.001 mg/L

Total Dissolved Solids 324-36038010 mg/L

Sulphide <0.02-<0.02<0.020.02 mg/L

Tannin & Lignin <0.1-<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen 0.2-0.20.20.1 mg/L

Turbidity 0.3-0.80.70.1 NTU

Anions

Chloride 9-15141 mg/L

Fluoride 0.4-0.30.20.1 mg/L

Nitrate as N 1.8-1.71.70.1 mg/L

Nitrite as N <0.05-<0.05<0.050.05 mg/L

Sulphate 30-26251 mg/L

Metals

Mercury -<0.0001<0.0001-0.0001 mg/L

Aluminum -<0.001<0.001-0.001 mg/L

Antimony -<0.0005<0.0005-0.0005 mg/L

Arsenic -<0.001<0.001-0.001 mg/L

Barium -0.4820.454-0.001 mg/L

Beryllium -<0.0005<0.0005-0.0005 mg/L

Boron -0.020.02-0.01 mg/L

Cadmium -<0.0001<0.0001-0.0001 mg/L
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW22-1 3hr TW22-1 6hr TW22-1 6hr 

(Filtered)

PW4063 3hr

Sample Date: 24-May-22 12:2024-May-22 15:3024-May-22 15:3024-May-22 11:06

2222100-01 2222100-02 2222100-03 2222100-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Calcium 70.883.286.887.00.1 mg/L

Chromium -<0.001<0.001-0.001 mg/L

Cobalt -0.00050.0005-0.0005 mg/L

Copper -0.00080.0008-0.0005 mg/L

Iron <0.1<0.1<0.1<0.10.1 mg/L

Lead -<0.0001<0.0001-0.0001 mg/L

Magnesium 21.016.817.618.20.2 mg/L

Manganese 0.1150.2900.2860.2920.005 mg/L

Molybdenum -0.00060.0005-0.0005 mg/L

Nickel -<0.001<0.001-0.001 mg/L

Potassium 1.41.91.91.90.1 mg/L

Selenium -<0.001<0.001-0.001 mg/L

Silver -<0.0001<0.0001-0.0001 mg/L

Sodium 5.87.68.58.60.2 mg/L

Strontium -0.350.35-0.01 mg/L

Thallium -<0.001<0.001-0.001 mg/L

Uranium -0.00400.0038-0.0001 mg/L

Vanadium -0.00060.0006-0.0005 mg/L

Zinc -<0.005<0.005-0.005 mg/L
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW4063 6hr PW4063 6hr 

(Filtered)
- -

Sample Date: --24-May-22 15:2024-May-22 15:20

2222100-05 2222100-06 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli ---ND1 CFU/100mL

Fecal Coliforms ---ND1 CFU/100mL

Total Coliforms ---ND1 CFU/100mL

Heterotrophic Plate Count ---<1010 CFU/mL

General Inorganics

Alkalinity, total ---2535 mg/L

Ammonia as N ---<0.010.01 mg/L

Dissolved Organic Carbon ---0.80.5 mg/L

Colour ---<22 TCU

Colour, apparent ---22 ACU

Conductivity ---5535 uS/cm

Hardness ---264 mg/L

pH ---7.70.1 pH Units

Phenolics ---<0.0010.001 mg/L

Total Dissolved Solids ---33410 mg/L

Sulphide ---<0.020.02 mg/L

Tannin & Lignin ---<0.10.1 mg/L

Total Kjeldahl Nitrogen ---0.20.1 mg/L

Turbidity ---0.30.1 NTU

Anions

Chloride ---91 mg/L

Fluoride ---0.40.1 mg/L

Nitrate as N ---2.00.1 mg/L

Nitrite as N ---<0.050.05 mg/L

Sulphate ---291 mg/L

Metals

Mercury --<0.0001<0.00010.0001 mg/L

Aluminum --<0.001<0.0010.001 mg/L

Antimony --<0.0005<0.00050.0005 mg/L

Arsenic --<0.001<0.0010.001 mg/L

Barium --0.2300.2120.001 mg/L

Beryllium --<0.0005<0.00050.0005 mg/L

Boron --0.030.030.01 mg/L

Cadmium --<0.0001<0.00010.0001 mg/L
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW4063 6hr PW4063 6hr 

(Filtered)
- -

Sample Date: --24-May-22 15:2024-May-22 15:20

2222100-05 2222100-06 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Calcium --69.070.60.1 mg/L

Chromium --<0.001<0.0010.001 mg/L

Cobalt --<0.0005<0.00050.0005 mg/L

Copper --0.00180.00180.0005 mg/L

Iron --<0.1<0.10.1 mg/L

Lead --<0.0001<0.00010.0001 mg/L

Magnesium --20.421.20.2 mg/L

Manganese --0.1150.1140.005 mg/L

Molybdenum --0.00060.00060.0005 mg/L

Nickel --<0.001<0.0010.001 mg/L

Potassium --1.41.40.1 mg/L

Selenium --<0.001<0.0010.001 mg/L

Silver --<0.0001<0.00010.0001 mg/L

Sodium --5.55.90.2 mg/L

Strontium --0.430.430.01 mg/L

Thallium --<0.001<0.0010.001 mg/L

Uranium --0.00110.00110.0001 mg/L

Vanadium --0.00080.00070.0005 mg/L

Zinc --<0.005<0.0050.005 mg/L
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Beryllium ND 0.0005 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium ND 0.001 mg/L

Cobalt ND 0.0005 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Molybdenum ND 0.0005 mg/L

Nickel ND 0.001 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Silver ND 0.0001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Thallium ND 0.001 mg/L

Uranium ND 0.0001 mg/L

Vanadium ND 0.0005 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 1.35 1 1.38 102.3mg/L

Fluoride 0.29 0.1 0.28 103.7mg/L

Nitrate as N ND 0.1 ND 10NCmg/L

Nitrite as N ND 0.05 ND 10NCmg/L

Sulphate 32.7 1 32.3 101.4mg/L

General Inorganics

Alkalinity, total 89.1 5 89.9 140.9mg/L

Ammonia as N 0.035 0.01 0.030 17.716.2mg/L

Dissolved Organic Carbon 4.0 0.5 3.8 374.6mg/L

Colour ND 2 ND 12NCTCU

Colour, apparent 6 2 7 12NCACU

Conductivity 972 5 994 52.2uS/cm

pH 7.7 0.1 7.5 3.32.0pH Units

Phenolics ND 0.001 ND 10NCmg/L

Total Dissolved Solids 292 10 286 102.1mg/L

Sulphide ND 0.02 ND 10NCmg/L

Tannin & Lignin ND 0.1 ND 11NCmg/L

Total Kjeldahl Nitrogen 0.13 0.1 0.13 162.1mg/L

Turbidity 0.7 0.1 0.7 107.1NTU

Metals

Mercury ND 0.0001 ND 20NCmg/L

Aluminum ND 0.001 ND 20NCmg/L

Antimony 0.0007 0.0005 ND 20NCmg/L

Arsenic ND 0.001 ND 20NCmg/L

Barium 0.448 0.001 0.454 201.2mg/L

Beryllium ND 0.0005 ND 20NCmg/L

Boron 0.02 0.01 0.02 201.1mg/L

Cadmium ND 0.0001 ND 20NCmg/L

Calcium 88.6 0.1 87.0 201.8mg/L

Chromium ND 0.001 ND 20NCmg/L

Cobalt 0.0005 0.0005 0.0005 201.9mg/L

Copper 0.0008 0.0005 0.0008 201.4mg/L

Iron ND 0.1 ND 20NCmg/L

Lead ND 0.0001 ND 20NCmg/L

Magnesium 18.1 0.2 18.2 200.4mg/L

Manganese 0.294 0.005 0.292 200.6mg/L

Molybdenum 0.0006 0.0005 0.0005 206.2mg/L

Nickel ND 0.001 ND 20NCmg/L

Potassium 2.0 0.1 1.9 202.7mg/L

Selenium ND 0.001 ND 20NCmg/L

Silver ND 0.0001 ND 20NCmg/L

Sodium 8.5 0.2 8.6 201.7mg/L

Thallium ND 0.001 ND 20NCmg/L

Uranium 0.0041 0.0001 0.0039 205.6mg/L

Vanadium 0.0006 0.0005 0.0006 200.8mg/L

Zinc ND 0.005 ND 20NCmg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL

Heterotrophic Plate Count ND 10 10 30NCCFU/mL
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 12.6 1.38 112 77-123mg/L1

Fluoride 1.27 0.28 99.4 79-121mg/L0.1

Nitrate as N 1.06 ND 106 79-120mg/L0.1

Nitrite as N 1.07 ND 107 84-117mg/L0.05

Sulphate 42.9 32.3 107 74-126mg/L1

General Inorganics

Ammonia as N 0.281 0.030 100 81-124mg/L0.01

Dissolved Organic Carbon 14.8 3.8 109 60-133mg/L0.5

Phenolics 0.027 ND 108 67-133mg/L0.001

Total Dissolved Solids 108 ND 108 75-125mg/L10

Sulphide 0.48 ND 95.2 79-115mg/L0.02

Tannin & Lignin 1.0 ND 99.9 71-113mg/L0.1

Total Kjeldahl Nitrogen 2.05 0.13 96.1 81-126mg/L0.1

Metals

Mercury 0.0031 ND 102 70-130mg/L0.0001

Aluminum 45.0 ND 90.0 80-120mg/L0.001

Antimony 43.3 0.172 86.3 80-120mg/L0.0005

Arsenic 51.8 0.198 103 80-120mg/L0.001

Barium 495 454 83.4 80-120mg/L0.001

Beryllium 50.0 0.0243 99.9 80-120mg/L0.0005

Boron 66.7 20.0 93.4 80-120mg/L0.01

Cadmium 46.0 0.0038 92.1 80-120mg/L0.0001

Calcium 92500 87000 54.8 80-120 QM-07mg/L0.1

Chromium 54.8 0.157 109 80-120mg/L0.001

Cobalt 50.7 0.530 100 80-120mg/L0.0005

Copper 47.4 0.792 93.3 80-120mg/L0.0005

Iron 2380 48.4 93.4 80-120mg/L0.1

Lead 41.7 0.0357 83.3 80-120mg/L0.0001

Magnesium 26000 18200 77.6 80-120 QM-07mg/L0.2

Manganese 334 292 84.3 80-120mg/L0.005

Molybdenum 49.3 0.550 97.4 80-120mg/L0.0005

Nickel 49.7 0.943 97.4 80-120mg/L0.001

Potassium 11700 1920 97.4 80-120mg/L0.1

Selenium 48.7 0.266 96.8 80-120mg/L0.001

Silver 46.5 0.0017 93.0 80-120mg/L0.0001

Sodium 17500 8630 88.4 80-120mg/L0.2

Thallium 45.6 0.034 91.1 80-120mg/L0.001

Uranium 49.1 3.85 90.5 80-120mg/L0.0001

Vanadium 56.4 0.599 112 80-120mg/L0.0005

Zinc 46.2 1.79 88.9 80-120mg/L0.005
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 Order #: 2222100

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 31-May-2022

Order Date: 25-May-2022 

Client PO:  Burns Farms

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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300 - 2319 St. Laurent Blvd

Ottawa, ON, K1G 4J8

1-800-749-1947

www.paracellabs.com

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive

Kanata, ON K2K 2A9

Attn: Jean-Philippe Gobeil
    Report Date: 17-Oct-2022 

Client PO:  

Project: 100227.008

Custody:     

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Order Date: 12-Oct-2022 

 Order #: 2242382

Paracel ID Client ID

2242382-01 GW22SA-1

Approved By: Milan Ralitsch, PhD

Senior Technical Manager
Page 1 of 9



 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Anions EPA 300.1 - IC 14-Oct-2214-Oct-22

Page 2 of 9



 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

Summary of Criteria Exceedances
(If this page is blank then there are no exceedances)

Sample Analyte MDL / Units Result - -

Only those criteria that a sample exceeds will be highlighted in red

Regulatory Comparison:

Paracel Laboratories has provided regulatory guidelines on this report for informational purposes only and makes no representations or warranties that the data is accurate or reflects the current regulatory 

values. The user is advised to consult with the appropriate official regulations to evaluate compliance. Sample results that are highlighted have exceeded the selected regulatory limit. Calculated uncertainty 

estimations have not been applied for determining regulatory exceedances.
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 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

GW22SA-1 - - -Client ID:

Sample Date:

Sample ID:

Matrix:

MDL/Units

12-Oct-22 14:40

2242382-01

Water

-

-

-

-

-

-

-

-

-

- -

Anions

---0.1Nitrate as N 0.1 mg/L - -

---<0.05Nitrite as N 0.05 mg/L - -

Page 4 of 9



 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

 Analyte Result
Reporting

Limit
Units %REC

%REC

Limit
RPD

RPD

Limit
Notes 

Method Quality Control: Blank

Anions
Nitrate as N 0.1 mg/LND  

Nitrite as N 0.05 mg/LND  
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 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Anions
Nitrate as N ND 0.1 mg/L ND NC 10  

Nitrite as N ND 0.05 mg/L ND NC 10  
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 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

Method Quality Control: Spike

 Analyte
Result

Reporting

Limit Units
Source

Result %REC
%REC

Limit
RPD

RPD

Limit
Notes 

Anions
Nitrate as N 1.03 0.1 mg/L ND 103 79-120

Nitrite as N 1.13 0.05 mg/L ND 113 84-117
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 Order #: 2242382

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:  

Report Date: 17-Oct-2022

Order Date: 12-Oct-2022 

Project Description: 100227.008

Qualifer Notes:

Sample Data Revisions:

None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

NC: Not Calculated

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for this work, and that our employees or agents 

shall not under any circumstances be liable to you in connection with this work.
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Andrius Paznekas

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted :

Paracel ID Client ID

 Order #: 2317295

Order Date: 25-Apr-2023 

    Report Date: 1-May-2023 

Client PO: Burn Farm 

Custody:    17494 

Project: 100227.008

2317295-01 TW22-1 3hr

2317295-02 TW22-1 4.5hr

2317295-03 TW22-1 6hr

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for this work, and 

that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director

Dale Robertson, BSc



 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 28-Apr-23 28-Apr-23Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 28-Apr-23 28-Apr-23Ammonia, as N

EPA 300.1 - IC 26-Apr-23 27-Apr-23Anions

SM2120 - Spectrophotometric 26-Apr-23 27-Apr-23Colour

SM2120 - Spectrophotometric 26-Apr-23 27-Apr-23Colour, apparent

EPA 9050A- probe @25 °C 28-Apr-23 28-Apr-23Conductivity

MOE 3247B - Combustion IR 26-Apr-23 27-Apr-23Dissolved Organic Carbon

EPA 245.2 - Cold Vapour AA 27-Apr-23 27-Apr-23Mercury by CVAA

EPA 200.8 - ICP-MS 27-Apr-23 27-Apr-23Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 28-Apr-23 28-Apr-23pH

EPA 420.2 - Auto Colour, 4AAP 27-Apr-23 27-Apr-23Phenolics

Hardness as CaCO3 27-Apr-23 27-Apr-23Hardness

SM 4500SE - Colourimetric 27-Apr-23 28-Apr-23Sulphide

SM 5550B - Colourimetric 1-May-23 1-May-23Tannin/Lignin

SM 2540C - gravimetric, filtration 28-Apr-23 28-Apr-23Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 27-Apr-23 28-Apr-23Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 27-Apr-23 27-Apr-23Turbidity
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 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW22-1 3hr TW22-1 4.5hr TW22-1 6hr -

Sample Date: -25-Apr-23 14:4025-Apr-23 13:1025-Apr-23 11:40

2317295-01 2317295-02 2317295-03 -Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water -

General Inorganics

Alkalinity, total -247-2475 mg/L

Ammonia as N -<0.01-<0.010.01 mg/L

Dissolved Organic Carbon -1.5-1.50.5 mg/L

Colour -2-32 TCU

Colour, apparent -14-72 ACU

Conductivity -675-6845 uS/cm

Hardness -327-322 mg/L

pH -7.9-7.90.1 pH Units

Phenolics -<0.001-<0.0010.001 mg/L

Total Dissolved Solids -410-40010 mg/L

Sulphide -<0.02-<0.020.02 mg/L

Tannin & Lignin -<0.1-<0.10.1 mg/L

Total Kjeldahl Nitrogen -<0.1-<0.10.1 mg/L

Turbidity -0.7-0.40.1 NTU

Anions

Chloride -16-161 mg/L

Fluoride -1.0-1.00.1 mg/L

Nitrate as N -0.20.20.20.1 mg/L

Nitrite as N -<0.05<0.05<0.050.05 mg/L

Sulphate -81-801 mg/L

Metals

Mercury -<0.0001--0.0001 mg/L

Aluminum -<0.001--0.001 mg/L

Antimony -<0.0005--0.0005 mg/L

Arsenic -<0.001--0.001 mg/L

Barium -0.040--0.001 mg/L

Beryllium -<0.0005--0.0005 mg/L

Boron -0.13--0.01 mg/L

Cadmium -<0.0001--0.0001 mg/L

Calcium -92.3-90.90.1 mg/L

Chromium -<0.001--0.001 mg/L

Cobalt -0.0006--0.0005 mg/L

Copper -0.0016--0.0005 mg/L

Iron -<0.1-<0.10.1 mg/L

Lead -<0.0001--0.0001 mg/L
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 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Client ID: TW22-1 3hr TW22-1 4.5hr TW22-1 6hr -

Sample Date: -25-Apr-23 14:4025-Apr-23 13:1025-Apr-23 11:40

2317295-01 2317295-02 2317295-03 -Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water -

Magnesium -23.4-23.10.2 mg/L

Manganese -0.181-0.1750.005 mg/L

Molybdenum -0.0007--0.0005 mg/L

Nickel -<0.001--0.001 mg/L

Potassium -3.5-3.50.1 mg/L

Selenium -<0.001--0.001 mg/L

Silver -<0.0001--0.0001 mg/L

Sodium -13.7-13.70.2 mg/L

Strontium -1.66--0.01 mg/L

Thallium -<0.001--0.001 mg/L

Uranium -0.0011--0.0001 mg/L

Vanadium -0.0029--0.0005 mg/L

Zinc -<0.005--0.005 mg/L
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 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Beryllium ND 0.0005 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium ND 0.001 mg/L

Cobalt ND 0.0005 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Molybdenum ND 0.0005 mg/L

Nickel ND 0.001 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Silver ND 0.0001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Thallium ND 0.001 mg/L

Uranium ND 0.0001 mg/L

Vanadium ND 0.0005 mg/L

Zinc ND 0.005 mg/L
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 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 16.0 1 16.1 200.6mg/L

Fluoride 0.94 0.1 0.97 202.6mg/L

Nitrate as N 0.17 0.1 0.17 200.6mg/L

Nitrite as N ND 0.05 ND 20NCmg/L

Sulphate 81.6 1 81.4 200.3mg/L

General Inorganics

Alkalinity, total 246 5 247 140.2mg/L

Ammonia as N ND 0.01 ND 17.7NCmg/L

Dissolved Organic Carbon 2.1 0.5 1.5 3733.3mg/L

Colour 28 2 29 123.5TCU

Colour, apparent 38 2 38 120.0ACU

Conductivity 665 5 675 51.5uS/cm

pH 7.9 0.1 7.9 3.30.1pH Units

Phenolics ND 0.001 ND 10NCmg/L

Total Dissolved Solids 402 10 400 100.5mg/L

Sulphide ND 0.02 ND 10NCmg/L

Tannin & Lignin ND 0.1 ND 11NCmg/L

Total Kjeldahl Nitrogen ND 0.1 ND 16NCmg/L

Turbidity 0.8 0.1 0.8 100.0NTU

Metals

Mercury ND 0.0001 ND 20NCmg/L

Aluminum ND 0.001 ND 20NCmg/L

Antimony ND 0.0005 ND 20NCmg/L

Arsenic ND 0.001 ND 20NCmg/L

Barium 0.040 0.001 0.040 200.3mg/L

Beryllium ND 0.0005 ND 20NCmg/L

Boron 0.13 0.01 0.13 202.0mg/L

Cadmium ND 0.0001 ND 20NCmg/L

Calcium 91.7 0.1 92.3 200.6mg/L

Chromium ND 0.001 ND 20NCmg/L

Cobalt 0.0006 0.0005 0.0006 207.0mg/L

Copper 0.0017 0.0005 0.0016 201.6mg/L

Iron ND 0.1 ND 20NCmg/L

Lead ND 0.0001 ND 20NCmg/L

Magnesium 23.4 0.2 23.4 200.2mg/L

Manganese 0.182 0.005 0.181 200.4mg/L

Molybdenum 0.0008 0.0005 0.0007 209.3mg/L

Nickel ND 0.001 ND 20NCmg/L

Potassium 3.6 0.1 3.5 202.0mg/L

Selenium ND 0.001 ND 20NCmg/L

Silver ND 0.0001 ND 20NCmg/L

Sodium 13.4 0.2 13.7 202.0mg/L

Thallium ND 0.001 ND 20NCmg/L

Uranium 0.0011 0.0001 0.0011 200.4mg/L

Vanadium 0.0029 0.0005 0.0029 203.1mg/L

Zinc ND 0.005 ND 20NCmg/L
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 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Anions

Chloride 25.6 16.1 94.8 70-124mg/L1

Fluoride 2.14 0.97 118 70-130mg/L0.1

Nitrate as N 1.21 0.17 104 77-126mg/L0.1

Nitrite as N 0.938 ND 93.8 82-115mg/L0.05

Sulphate 89.1 81.4 77.3 70-130mg/L1

General Inorganics

Ammonia as N 1.08 ND 108 81-124mg/L0.01

Dissolved Organic Carbon 9.6 ND 96.4 60-133mg/L0.5

Phenolics 0.016 ND 62.8 67-133 QM-07mg/L0.001

Total Dissolved Solids 104 ND 104 75-125mg/L10

Sulphide 0.44 ND 88.0 79-115mg/L0.02

Tannin & Lignin 1.0 ND 101 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.05 ND 105 81-126mg/L0.1

Metals

Mercury 0.0028 ND 93.5 70-130mg/L0.0001

Aluminum 46.5 0.395 92.2 80-120mg/L0.001

Arsenic 52.1 0.177 104 80-120mg/L0.001

Barium 90.2 39.7 101 80-120mg/L0.001

Beryllium 49.8 0.0330 99.5 80-120mg/L0.0005

Boron 167 132 70.9 80-120 QM-07mg/L0.01

Cadmium 52.7 0.0281 105 80-120mg/L0.0001

Calcium 10200 ND 102 80-120mg/L0.1

Chromium 53.3 0.280 106 80-120mg/L0.001

Cobalt 50.7 0.599 100 80-120mg/L0.0005

Copper 47.9 1.63 92.6 80-120mg/L0.0005

Iron 2140 12.5 84.9 80-120mg/L0.1

Lead 44.6 0.0401 89.2 80-120mg/L0.0001

Magnesium 30700 23400 73.2 80-120 QM-07mg/L0.2

Manganese 221 181 79.3 80-120 QM-07mg/L0.005

Molybdenum 48.4 0.732 95.4 80-120mg/L0.0005

Nickel 49.8 0.547 98.5 80-120mg/L0.001

Potassium 12800 3500 93.3 80-120mg/L0.1

Selenium 50.5 0.199 101 80-120mg/L0.001

Silver 51.2 0.0744 102 80-120mg/L0.0001

Sodium 22100 13700 83.7 80-120mg/L0.2

Thallium 48.8 0.075 97.4 80-120mg/L0.001

Uranium 48.1 1.06 94.0 80-120mg/L0.0001

Vanadium 55.7 2.86 106 80-120mg/L0.0005

Zinc 46.6 0.250 92.7 80-120mg/L0.005
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 Order #: 2317295

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 01-May-2023

Order Date: 25-Apr-2023 

Client PO:  Burn Farm

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

 QC Qualifers :

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based 

on other acceptable QC.

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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Report to: Wilburt Crain 
Project: 100227.008  

APPENDIX E 

Off-Site Private Well Water Quality 

  



Summary of Off-Site Water Quality Results

PW-1562 PW-3896 PW-3928 PW-1802 PW-1744 PW-746 PW-853 PW-981

21-Apr-21 21-Apr-21 21-Apr-21 21-Apr-21 21-Apr-21 4-Aug-21 4-Aug-21 4-Aug-21

Microbiological Parameters
E. Coli CFU/100 mL N/A N/A N/A N/A N/A ND (1) ND (1) ND (1) 0 MAC

Fecal Coliforms CFU/100 mL N/A N/A N/A N/A N/A ND (1) ND (1) ND (1) 0 MAC
Total Coliforms CFU/100 mL N/A N/A N/A N/A N/A ND (1) ND (1) ND (1) - -

General Inorganics
Alkalinity, total mg/L 292 204 238 295 293 289 243 243 30-500 OG
Ammonia as N mg/L 0.03 0.17 0.17 0.29 0.07 0.02 0.03 0.05 - -

Dissolved Organic Carbon mg/L 1 1.5 1.8 1.6 2.2 1.5 4.2 3.6 5 AO
Colour TCU ND (2) 2 2 2 3 2 2 2 - -

Colour, apparent ACU 3 3 4 4 5 N/A N/A N/A 5 AO
Conductivity uS/cm 620 411 496 751 674 692 544 681 - -

Hardness mg/L 287 196 238 294 284 300 233 219 80-100 OG
pH pH Units 8 8 8 7.8 7.9 7.6 7.7 7.7 6.5-8.5 OG

Phenolics mg/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) - -
Total Dissolved Solids mg/L 334 208 256 400 358 370 276 364 500 AO

Sulphide mg/L ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) 0.05 AO
Tannin & Lignin mg/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) - -

Total Kjeldahl Nitrogen mg/L 0.1 0.2 0.3 0.3 0.2 0.1 ND (0.1) 0.2 - -
Total Organic Nitrogen(6) mg/L 0.07 0.03 0.13 0.01 0.13 0.08 ND (0.1) 0.15 0.15 MAC

Turbidity NTU 0.2 0.2 0.1 0.2 0.1 0.4 ND (0.1) 0.1 5 AO
Anions
Chloride mg/L 18 5 4 50 27 30 15 43 250 AO
Fluoride mg/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) 0.1 ND (0.1) ND (0.1) 1.5 MAC

Nitrate as N mg/L 1.5 1.6 3 2.5 4.9 2.7 1.8 6.5 10(4) MAC
Nitrite as N mg/L ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) 1.0(4) MAC
Sulphate mg/L 14 3 13 21 18 16 7 7 500 AO
Metals
Mercury mg/L ND (0.0001) ND (0.0001) ND (0.0001) ND (0.0001) ND (0.0001) N/A N/A N/A 0.001 MAC

Aluminum mg/L ND (0.001) 0.014 0.001 ND (0.001) ND (0.001) N/A N/A N/A 0.1 OG
Antimony mg/L ND (0.0005) ND (0.0005) ND (0.0005) ND (0.0005) ND (0.0005) N/A N/A N/A 0.006 MAC
Arsenic mg/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A N/A N/A 0.025 MAC
Barium mg/L 0.576 0.136 0.748 0.231 0.496 N/A N/A N/A 1 MAC
Boron mg/L 0.01 0.01 0.02 ND (0.01) 0.01 N/A N/A N/A 5 MAC

Cadmium mg/L ND (0.0001) ND (0.0001) ND (0.0001) ND (0.0001) ND (0.0001) N/A N/A N/A 0.005 MAC
Calcium mg/L 76.1 56.7 69.4 91 85.6 75.9 57.8 60.9 - -

Chromium mg/L ND (0.010) ND (0.010) ND (0.010) ND (0.010) ND (0.010) N/A N/A N/A 0.05 MAC
Chromium (VI) ug/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A N/A N/A - -

Copper mg/L 0.0015 0.002 0.0028 0.0369 0.0135 N/A N/A N/A 1 AO
Iron mg/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) 0.3 AO
Lead mg/L 0.0002 0.0001 ND (0.0001) ND (0.0001) ND (0.0001) N/A N/A N/A 0.01 MAC

Magnesium mg/L 23.5 13.1 15.8 16.2 17 26.8 21.4 16.2 - -
Manganese mg/L ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) 0.05 AO
Potassium mg/L 2.1 0.9 1.3 1.3 5.9 2.3 1.4 4.9 - -
Selenium mg/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A N/A N/A 0.01 MAC
Sodium mg/L 10.2 2 2.4 34.1 20 15.7 7.2 35.2 200 (20)(5) AO

Strontium N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Uranium mg/L 0.0017 0.0003 0.0018 0.0003 0.0005 N/A N/A N/A 0.02 MAC

Zinc mg/L ND (0.005) 0.011 0.006 0.016 ND (0.005) N/A N/A N/A 5 AO

March 2022 Additional Nitrate Sampling Results

Private Well Sampling 
Date

Nitrate (N)
(mg/L)

1804 Drummond 1 23-Mar-22 3.6
1802 Drummond 1 23-Mar-22 2.6
1801 Drummond 1 23-Mar-22 0.7
1772 Drummond 1 23-Mar-22 2
1715 Drummond 1 23-Mar-22 4.5
1700 Drummond 1 23-Mar-22 5.5
1699 Drummond 1 23-Mar-22 3.2
1660 Drummond 1 23-Mar-22 4.8
1562 Drummond 1 23-Mar-22 1.8
1548 Drummond 1 23-Mar-22 2.7
3935 Drummond 2 23-Mar-22 0.6
4005 Drummond 2 23-Mar-22 3.1
4033 Drummond 2 23-Mar-22 0.7
4038 Drummond 2 23-Mar-22 1.9
4063 Drummond 2 23-Mar-22 5.1

NOTES:

1. MAC = Maximum Acceptable Concentration;

2. OG = Operational Guideline

3. AO = Aesthetic Objective

4. The total of Nitrate and Nitrite should not exceed 10 mg/litre.

5. The aesthetic objective for sodium is 200 mg/litre.  The local medical officer of health should be notified when the sodium concentration exceeds 20 mg/litre for persons on sodium restricted diets.

6. Organic Nitrogen = Total Kjeldahl Nitrogen - N-NH3 and should not exceed 0.15 mg/litre.

7. ‘-’ signifies no value provided in the Standards.

8. Values listed in Table 3 in MOE Procedure D-5-5 Technical Guideline for Private Wells: Water Supply Assessment, August 1996

9. Higher, iron-related colour may be removed by manganese greensand treatment; however, the nature of the constituents causing excessive colour must be determined.

10. ‘ND’ = No concentration detected above method detection limit

11. ‘NA’ = Parameter not analyzed

Parameter Units

Ontario 
Drinking 

Water 
Standard

Type of 
Standard

Homeowner Sampling - Vicinity of Burns Farm Homeowner Sampling - Fellinger's 
Mills Estate Subdivision



Regional Nitrate Sampling Results

Private Well UTM N UTM E
Nitrate (N)

(mg/L)
Sampling Date

PW-1804 Drummond 1* 4973521 403950 3.6 23-Mar-22

PW-1802 Drummond 1* 4973480 403975 2.6 23-Mar-22

PW-1801 Drummond 1* 4973312 404064 0.7 23-Mar-22

PW-1772 Drummond 1* 4973503 404031 2 23-Mar-22

PW-1715 Drummond 1* 4973595 404341 4.5 23-Mar-22

PW-1700 Drummond 1* 4973868 404158 5.5 23-Mar-22

PW-1699 Drummond 1* 4973652 404392 3.2 23-Mar-22

PW-1562 Drummond 1* 4974135 404775 1.8 23-Mar-22

PW-1548 Drummond 1* 4974212 404819 2.7 23-Mar-22

PW-3935 Drummond 2* 4974823 403614 0.6 23-Mar-22

PW-4005 Drummond 2* 4974656 403400 3.1 23-Mar-22

PW-4033 Drummond 2* 4974545 403299 0.7 23-Mar-22

PW-4038 Drummond 2* 4974558 403167 1.9 23-Mar-22

PW-4063 Drummond 2 4974387 403167 2.2 6-Jul-22

TW-01 4973969 404586 3.4 10-Mar-22

TW-02 4974018 404245 0.2 10-Mar-22

TW-03 4974473 404177 3.2 11-Mar-22

TW-04 4974600 403784 1.7 8-Mar-22

TW-05 4974909 403792 2.3 8-Mar-22

PW-1562 4974135 404775 1.5 21-Apr-21

PW-1744 4973599 404100 4.9 21-Apr-21

PW-3896 4975055 403655 1.6 21-Apr-21

PW-3928 4974770 403432 3 21-Apr-21

TW-1710 4973660 404269 3.6 21-Mar-22

TW22-01 4973922 404393 1.7 24-May-22

TW22-6 4974603 403474 0.6 11-Jul-22

TW22-7 4973800 404336 2.4 12-Jul-22

TW22-8 4974390 404044 2.5 11-Jul-22

PW-746 Daniel Crain 4975792 406530 2.7 4-Aug-21

PW-853 Leslie Crain 4976080 406144 1.8 4-Aug-21

PW-981 Leslie Crain 4976361 405897 6.5 4-Aug-21

PW 977 Leslie Crain 4976346 405939 1.4 4-Apr-22

PW 966 Leslie Crain 4976268 406088 2 4-Apr-22

PW 885 Leslie Crain 4976153 406088 1.1 4-Apr-22

PW 727 Daniel Crain 4975653 406530 1.8 4-Apr-22

PW 850 Daniel Crain 4976066 406319 0.6 5-Apr-22

PW 3246 Drummond 2 4977104 406264 0.1 6-Apr-22

PW 3672 Drummond 2 4975703 404583 1.5 6-Apr-22

PW 1082 Drummond 1 4975653 406676 3.8 5-Apr-22

PW 124 Ebert Road 4975225 406056 1 5-Apr-22

PW 230 Ebert Road 4975502 405775 1.4 5-Apr-22

PW 306 Ebert Road 4975912 405450 1.4 5-Apr-22

PW 941 Drummond 1 4975990 407274 0.9 5-Apr-22

PW 3401 Drummond 2 4976529 405702 1 5-Apr-22

Note:

* Samples collected by client and analyzed for nitrate only. Other samples were collectd by GEMTEC staff,

following typical private well sampling methodology including the disinfection of sampled taps, wearing nitrile

gloves, letting the water run for 5 to 10 minutes, and monitoring field parameters and chlorine residual

concentrations at locations where additional subdivision package parameters were analyzed. 

Project: 100227.008

Date: December 2022



Summary of Fellinger's Mills Estate Private Well Sampling Results

PW-746 PW-853 PW-98 PW 977 PW 966 PW 885 PW 727 PW 850 PW 3246 PW 3672 PW 1082 PW 124 PW 230 PW 306 PW 941 PW 3401

746 Daniel 

Crain

853 Leslie 

Crain
981 Leslie Crain 977 Leslie Crain 966 Leslie Crain 885 Leslie Crain 727 Daniel Crain

850 Daniel 

Crain

3246 

Drummond 

Concession Rd 

2

3672 

Drummond 

Concession 

Rd 2

1082 

Drummond 

Concession 

Rd 1

124 Ebert Road 230 Ebert Road 306 Ebert Road

941 Drummond 

Concession Rd 

1

3401 

Drummond 

Concession 

Rd 2

08/04/2021 08/04/2021 08/04/2021 04/04/2022 04/04/2022 04/04/2022 04/04/2022 04/05/2022 04/06/2022 04/06/2022 04/05/2022 04/05/2022 04/05/2022 04/05/2022 04/05/2022 04/05/2022

Microbiological Parameters

E. Coli CFU/100mL 1
0 CFU/100 mL (0 

CFU/100mL)
ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) - - - - - - - -

Fecal Coliforms CFU/100mL 1 ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) - - - - - - - -

Total Coliforms CFU/100mL 1
0 CFU/100 mL (0 

CFU/100mL)
ND (1) ND (1) ND (1) 1 ND (1) ND (1) ND (1) 1 - - - - - - - -

Heterotrophic Plate Count CFU/mL 10 30 >2000 10 ND (10) 40 ND (10) 10 10 - - - - - - - -

General Inorganics

Alkalinity, total mg/L 5 500 mg/L 289 243 243 250 264 262 214 232 - - - - - - - -

Ammonia as N mg/L 0.01 0.02 0.03 0.05 0.02 0.02 0.01 0.03 ND (0.01) - - - - - - - -

Dissolved Organic Carbon mg/L 0.5 5 mg/L 1.5 4.2 3.6 2.7 1.9 2.3 1.9 2.2 - - - - - - - -

Colour TCU 2 2 2 2 3 ND (2) ND (2) 2 4 - - - - - - - -

Colour, apparent ACU 2 5 TCU (5 ACU) N/A N/A N/A 4 2 3 4 29 - - - - - - - -

Conductivity uS/cm 5 692 544 681 742 576 584 491 468 - - - - - - - -

Hardness mg/L 300 233 219 247 257 252 211 237 - - - - - - - -

pH pH Units 0.1 7.6 7.7 7.7 7.4 7.5 7.5 7.6 7.6 - - - - - - - -

Phenolics mg/L 0.001 ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) - - - - - - - -

Total Dissolved Solids mg/L 10 500 mg/L 370 276 364 378 308 302 246 264 - - - - - - - -

Sulphide mg/L 0.02 0.05 mg/L ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) - - - - - - - -

Tannin & Lignin mg/L 0.1 ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) - - - - - - - -

Total Kjeldahl Nitrogen mg/L 0.1 0.1 ND (0.1) 0.2 0.3 0.2 0.2 0.2 0.2 - - - - - - - -

Turbidity NTU 0.1 5 NTU 0.4 ND (0.1) 0.1 0.2 ND (0.1) 0.2 0.3 4.4 - - - - - - - -

Anions

Chloride mg/L 1 250 mg/L 30 15 43 83 19 26 22 13 - - - - - - - -

Fluoride mg/L 0.1 1.5 mg/L 0.1 ND (0.1) ND (0.1) 0.1 0.1 0.1 0.1 0.1 - - - - - - - -

Nitrate as N mg/L 0.1 10 mg/L 2.7 1.8 6.5 1.4 2 1.1 1.8 0.6 ND (0.1) 1.5 3.8 1 1.4 1.4 0.9 1

Nitrite as N mg/L 0.05 1 mg/L ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)

Sulphate mg/L 1 500 mg/L 16 7 7 12 10 9 8 11 - - - - - - - N/A

Metals

Calcium mg/L 0.1 75.9 57.8 60.9 66 65.3 63.9 53 60.2 - - - - - - - -

Iron mg/L 0.1 0.3 mg/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) 0.2 - - - - - - - -

Magnesium mg/L 0.2 26.8 21.4 16.2 19.9 22.8 22.5 19.2 21.1 - - - - - - - -

Manganese mg/L 0.005 0.05 mg/L ND (0.005) ND (0.005) ND (0.005) 0.011 ND (0.005) ND (0.005) 0.01 0.033 - - - - - - - -

Potassium mg/L 0.1 2.3 1.4 4.9 7.8 3.5 2.6 1.2 1.3 - - - - - - - -

Sodium mg/L 0.2 20 mg/L 200 mg/L 15.7 7.2 35.2 41 11.6 15 11.3 5.9 - - - - - - - -

NOTES: On-Site Nitrate Average 2.2 mg/L
1.     MAC = Maximum Acceptable Concentration; Off-Site Nitrate Average 1.4 mg/L
2.     OG = Operational Guideline

3.     AO = Aesthetic Objective

4.     The total of Nitrate and Nitrite should not exceed 10 mg/litre.

5.     The aesthetic objective for sodium is 200 mg/litre.  The local medical officer of health should be notified when the sodium concentration exceeds 20 mg/litre for persons on sodium restricted diets.

6.     Organic Nitrogen = Total Kjeldahl Nitrogen - N-NH3 and should not exceed 0.15 mg/litre.

7.     ‘-’ signifies no value provided in the Standards.

8.     Values listed in Table 3 in MOE Procedure D-5-5 Technical Guideline for Private Wells: Water Supply Assessment, August 1996

9.     Higher, iron-related colour may be removed by manganese greensand treatment; however, the nature of the constituents causing excessive colour must be determined.

10.   ‘ND’ = No concentration detected above method detection limit

11.   ‘NA’ = Parameter not analyzed

8.     Values listed in Table 3 in MOE Procedure D-5-5 Technical Guideline for Private Wells: Water Supply Assessment, August 1996

9.     Higher, iron-related colour may be removed by manganese greensand treatment; however, the nature of the constituents causing excessive colour must be determined.

10.   ‘ND’ = No concentration detected above method detection limit

11.   ‘NA’ = Parameter not analyzed

Parameter Units MDL Ontario Drinking Water 

Standards - Maximum 

Allowable Concentration

Ontario Drinking 

Water Standards - 

Aesthetic 

Objectives

Regulation

Project: 100227.008

Date: December 2022



Off-Site Field Sampling Water Quality Results

Date Temp pH 

(°C) (-)

PW-3896 21-Apr-21 9 410 7.14 1.07 200 0.02 <1 <1
PW-3928 21-Apr-21 8.2 494 7.38 1.23 238 0.05 <1 <1
PW-1802 21-Apr-21 9.1 767 7.24 0.67 381 0.19 14 <1
PW-1744 21-Apr-21 8.2 690 7.28 1.56 347 0 4 <1
PW-1562 21-Apr-21 9.6 604 7.7 0.88 301 0.1 37 <1

PW-746 4-Aug-21 11.4 658 - 0.41 327 0.12 <1 <1
PW-853 4-Aug-21 12.3 510 - 0.36 255 0.09 <1 <1
PW-981 4-Aug-21 10.9 639 - 0.34 319 0.11 <1 <1

Notes: 
1.         EC: Electrical Conductivity
2.         Turbidity is taken to be the average of three consecutive measurements.
3.         TDS: Total Dissolved Solids
4.         ACU: Actual Colour Units (unfiltered)
5.         TCU: True Colour Units (field-filtered using 0.45-micron filter

Colour 
(TCU5)

Homeowner Sampling - Vicinity of Burns Farm

Homeowner Sampling - Nearby Subdivision - Daniel Crain Dr.

Well EC1 

(µS/cm)
Turbidity2 

(NTU)
TDS3 

(ppm)

Total 
Chlorine 
(mg/litre)

Colour 
(ACU4)



Results of Homeowner Interviews

Test Well ID Water Quantity Comments Water Quality Comments

PW-3896 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted no adverse occurrences or 
conditions during past year; noted use of 
conventional water softener

PW-3928 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted presence of iron in drinking 
water; noted use of iron treatment system

PW-1802 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted no adverse occurrences or 
conditions during past year

PW-1744 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted no adverse occurrences or 
conditions during past year

PW-1562 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted hard water and presence of 
iron; noted use of conventional water softener

PW-746 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted no adverse occurrences or 
conditions during past year

PW-853 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted no adverse occurrences or 
conditions during past year

PW-981 •         Respondent noted no adverse 
occurrences or conditions during past year

•         Respondent noted hard water and presence of 
iron; noted use of conventional water softener

Homeowner Sampling - Vicinity of Burns Farm

Homeowner Sampling - Nearby Subdivision - Daniel Crain Dr.



Off-Site Field Sampling Water Quality Results

Well Date
Temp 

(°C)

EC
1 

(mS/cm)
pH (-)

Turbidity
2 

(NTU)

TDS
3 

(ppm)

Total 

Chlorine 

(mg/litre)

Colour 

(ACU
4
)

Colour 

(TCU
5
)

PW-3896 21-Apr-21 9 410 7.14 1.07 200 <0.02 <5 <5

PW-3928 21-Apr-21 8.2 494 7.38 1.23 238 <0.02 <5 <5

PW-1802 21-Apr-21 9.1 767 7.24 0.67 381 <0.02 14 <5

PW-1744 21-Apr-21 8.2 690 7.28 1.56 347 <0.02 <5 <5

PW-1562 21-Apr-21 9.6 604 7.7 0.88 301 <0.02 37 <5

PW-746 4-Aug-21 11.4 658 - 0.41 327 <0.02 <5 <5

PW-853 4-Aug-21 12.3 510 - 0.36 255 <0.02 <5 <5

PW-981 4-Aug-21 10.9 639 - 0.34 319 <0.02 <5 <5

PW-124 8-Apr-22 13.6 480 7.69 - 230 - - -

PW-230 5-Apr-22 12.5 560 7.64 - 280 - - -

PW-306 5-Apr-22 16.3 600 7.51 - 300 - - -

PW-727 4-Apr-22 9.4 510 7.72 0.63 250 <0.02 <5 <5

PW-850 5-Apr-22 11.9 550 7.5 0.59 280 <0.02 <5 <5

PW-885 4-Apr-22 10.7 600 7.6 0.54 300 <0.02 <5 <5

PW-941 4-Apr-22 11.4 490 7.7 0.62 250 - - -

PW-966 4-Apr-22 9.9 600 7.74 0.76 300 <0.02 <5 <5

PW-1082 5-Apr-22 12.8 650 7.61 0.48 320 - - -

PW-3246 6-Apr-22 11.9 760 7.46 1.8 380 - - -

PW-3401 6-Apr-22 13.5 750 7.52 0.63 380 - - -

PW-3642 6-Apr-22 13.5 1000 7.37 0.45 500 - - -

Notes: 

1.         EC: Electrical Conductivity

2.         Turbidity is taken to be the average of three consecutive measurements.

3.         TDS: Total Dissolved Solids

4.         ACU: Actual Colour Units (unfiltered)

5.         TCU: True Colour Units (field-filtered using 0.45-micron filter

Homeowner Sampling - Vicinity of Burns Farm

Homeowner Sampling - Fellinger Mills Estates Subdivision

Project: 100227.008

Date: December 2022



www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Brent Redmond

Kanata, ON0 K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2117478

Order Date: 21-Apr-2021 

    Report Date: 28-Apr-2021 

Client PO:  

Custody:    12982 

Project: 100227.008

2117478-01 PW-1562

2117478-02 PW-3896

2117478-03 PW-3928

2117478-04 PW-1802

2117478-05 PW-1744

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 10

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 23-Apr-21 23-Apr-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 28-Apr-21 28-Apr-21Ammonia, as N

EPA 300.1 - IC 27-Apr-21 27-Apr-21Anions

MOE E3056 - colourimetric 22-Apr-21 22-Apr-21Chromium, hexavalent - water

SM2120 - Spectrophotometric 22-Apr-21 22-Apr-21Colour

SM2120 - Spectrophotometric 22-Apr-21 22-Apr-21Colour, apparent

EPA 9050A- probe @25 °C 23-Apr-21 23-Apr-21Conductivity

MOE E3247B - Combustion IR, filtration 23-Apr-21 23-Apr-21Dissolved Organic Carbon

MOE E3407 22-Apr-21 22-Apr-21E. coli

SM 9222D 22-Apr-21 22-Apr-21Fecal Coliform

SM 9215C 22-Apr-21 22-Apr-21Heterotrophic Plate Count

EPA 245.2 - Cold Vapour AA 22-Apr-21 28-Apr-21Mercury by CVAA

EPA 200.8 - ICP-MS 23-Apr-21 23-Apr-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 23-Apr-21 23-Apr-21pH

EPA 420.2 - Auto Colour, 4AAP 28-Apr-21 28-Apr-21Phenolics

Hardness as CaCO3 23-Apr-21 23-Apr-21Hardness

SM 4500SE - Colourimetric 27-Apr-21 27-Apr-21Sulphide

SM 5550B - Colourimetric 22-Apr-21 22-Apr-21Tannin/Lignin

MOE E3407 22-Apr-21 22-Apr-21Total Coliform

SM 2540C - gravimetric, filtration 26-Apr-21 27-Apr-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 23-Apr-21 26-Apr-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 22-Apr-21 22-Apr-21Turbidity
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW-1562 PW-3896 PW-3928 PW-1802

Sample Date: 21-Apr-21 12:1521-Apr-21 11:1521-Apr-21 10:1521-Apr-21 14:00

2117478-01 2117478-02 2117478-03 2117478-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Microbiological Parameters

E. coli NDNDNDND1 CFU/100 mL

Fecal Coliforms NDNDNDND1 CFU/100 mL

Total Coliforms NDNDNDND1 CFU/100 mL

Heterotrophic Plate Count <10<10<10<1010 CFU/mL

General Inorganics

Alkalinity, total 2952382042925 mg/L

Ammonia as N 0.290.170.170.030.01 mg/L

Dissolved Organic Carbon 1.61.81.51.00.5 mg/L

Colour 222<22 TCU

Colour, apparent 44332 ACU

Conductivity 7514964116205 uS/cm

Hardness 294238196287 mg/L

pH 7.88.08.08.00.1 pH Units

Phenolics <0.001<0.001<0.001<0.0010.001 mg/L

Total Dissolved Solids 40025620833410 mg/L

Sulphide <0.02<0.02<0.02<0.020.02 mg/L

Tannin & Lignin <0.1<0.1<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen 0.30.30.20.10.1 mg/L

Turbidity 0.20.10.20.20.1 NTU

Anions

Chloride 5045181 mg/L

Fluoride <0.1<0.1<0.1<0.10.1 mg/L

Nitrate as N 2.53.01.61.50.1 mg/L

Nitrite as N <0.05<0.05<0.05<0.050.05 mg/L

Sulphate 21133141 mg/L

Metals

Mercury <0.0001<0.0001<0.0001<0.00010.0001 mg/L

Aluminum <0.0010.0010.014<0.0010.001 mg/L

Antimony <0.0005<0.0005<0.0005<0.00050.0005 mg/L

Arsenic <0.001<0.001<0.001<0.0010.001 mg/L

Barium 0.2310.7480.1360.5760.001 mg/L

Boron <0.010.020.010.010.01 mg/L

Cadmium <0.0001<0.0001<0.0001<0.00010.0001 mg/L

Calcium 91.069.456.776.10.1 mg/L

Chromium <0.001<0.001<0.001<0.0010.001 mg/L
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW-1562 PW-3896 PW-3928 PW-1802

Sample Date: 21-Apr-21 12:1521-Apr-21 11:1521-Apr-21 10:1521-Apr-21 14:00

2117478-01 2117478-02 2117478-03 2117478-04Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water Drinking Water

Chromium (VI) <0.010<0.010<0.010<0.0100.010 mg/L

Copper 0.03690.00280.00200.00150.0005 mg/L

Iron <0.1<0.1<0.1<0.10.1 mg/L

Lead <0.0001<0.00010.00010.00020.0001 mg/L

Magnesium 16.215.813.123.50.2 mg/L

Manganese <0.005<0.005<0.005<0.0050.005 mg/L

Potassium 1.31.30.92.10.1 mg/L

Selenium <0.001<0.001<0.001<0.0010.001 mg/L

Sodium 34.12.42.010.20.2 mg/L

Uranium 0.00030.00180.00030.00170.0001 mg/L

Zinc 0.0160.0060.011<0.0050.005 mg/L
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW-1744 - - -

Sample Date: ---21-Apr-21 13:00

2117478-05 - - -Sample ID:

MDL/Units Drinking Water - - -

Microbiological Parameters

E. coli ---ND1 CFU/100 mL

Fecal Coliforms ---ND1 CFU/100 mL

Total Coliforms ---ND1 CFU/100 mL

Heterotrophic Plate Count ---<1010 CFU/mL

General Inorganics

Alkalinity, total ---2935 mg/L

Ammonia as N ---0.070.01 mg/L

Dissolved Organic Carbon ---2.20.5 mg/L

Colour ---32 TCU

Colour, apparent ---52 ACU

Conductivity ---6745 uS/cm

Hardness ---284 mg/L

pH ---7.90.1 pH Units

Phenolics ---<0.0010.001 mg/L

Total Dissolved Solids ---35810 mg/L

Sulphide ---<0.020.02 mg/L

Tannin & Lignin ---<0.10.1 mg/L

Total Kjeldahl Nitrogen ---0.20.1 mg/L

Turbidity ---0.10.1 NTU

Anions

Chloride ---271 mg/L

Fluoride ---<0.10.1 mg/L

Nitrate as N ---4.90.1 mg/L

Nitrite as N ---<0.050.05 mg/L

Sulphate ---181 mg/L

Metals

Mercury ---<0.00010.0001 mg/L

Aluminum ---<0.0010.001 mg/L

Antimony ---<0.00050.0005 mg/L

Arsenic ---<0.0010.001 mg/L

Barium ---0.4960.001 mg/L

Boron ---0.010.01 mg/L

Cadmium ---<0.00010.0001 mg/L

Calcium ---85.60.1 mg/L

Chromium ---<0.0010.001 mg/L
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW-1744 - - -

Sample Date: ---21-Apr-21 13:00

2117478-05 - - -Sample ID:

MDL/Units Drinking Water - - -

Chromium (VI) ---<0.0100.010 mg/L

Copper ---0.01350.0005 mg/L

Iron ---<0.10.1 mg/L

Lead ---<0.00010.0001 mg/L

Magnesium ---17.00.2 mg/L

Manganese ---<0.0050.005 mg/L

Potassium ---5.90.1 mg/L

Selenium ---<0.0010.001 mg/L

Sodium ---20.00.2 mg/L

Uranium ---0.00050.0001 mg/L

Zinc ---<0.0050.005 mg/L
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Mercury ND 0.0001 mg/L

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium (VI) ND 0.010 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 17.7 1 mg/L 17.7 100.3

Fluoride ND 0.1 mg/L ND 10NC

Nitrate as N 1.50 0.1 mg/L 1.49 100.5

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 13.5 1 mg/L 13.6 100.3

General Inorganics

Alkalinity, total 290 5 mg/L 292 140.7

Ammonia as N ND 0.01 mg/L 0.032 17.7NC

Dissolved Organic Carbon 1.0 0.5 mg/L 1.0 371.2

Colour 2 2 TCU 2 120.0

Colour, apparent 4 2 ACU 4 120.0

Conductivity 614 5 uS/cm 620 51.0

pH 8.0 0.1 pH Units 8.0 3.30.0

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 312 10 mg/L 334 106.8

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L 0.1 11NC

Total Kjeldahl Nitrogen ND 0.1 mg/L 0.11 16NC

Turbidity 0.1 0.1 NTU 0.1 100.0

Metals

Mercury ND 0.0001 mg/L ND 20NC

Aluminum 0.001 0.001 mg/L ND 20NC

Antimony ND 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.185 0.001 mg/L 0.181 202.0

Boron ND 0.01 mg/L ND 20NC

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 138 0.1 mg/L 138 200.4

Chromium (VI) ND 0.010 mg/L ND 20NC

Chromium ND 0.001 mg/L ND 20NC

Copper 0.0042 0.0005 mg/L 0.0040 204.4

Iron 4.1 0.1 mg/L 4.0 201.6

Lead 0.0001 0.0001 mg/L 0.0001 207.2

Magnesium 32.5 0.2 mg/L 31.5 203.1

Manganese 0.161 0.005 mg/L 0.161 200.3

Potassium 5.2 0.1 mg/L 5.3 200.8

Selenium ND 0.001 mg/L ND 20NC

Sodium 236 0.2 mg/L 241 201.9

Uranium 0.0001 0.0001 mg/L 0.0001 206.6

Zinc 0.030 0.005 mg/L 0.029 201.6

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30 BAC14NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms ND 1 CFU/100 mL ND 30 BAC14NC

Heterotrophic Plate Count ND 10 CFU/mL 10 30NC
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 27.7 17.7 99.8 77-123mg/L1

Fluoride 0.88 ND 87.9 79-121mg/L0.1

Nitrate as N 2.48 1.49 98.5 79-120mg/L0.1

Nitrite as N 0.963 ND 96.3 84-117mg/L0.05

Sulphate 22.8 13.6 92.0 74-126mg/L1

General Inorganics

Ammonia as N 0.234 0.032 81.0 81-124mg/L0.01

Dissolved Organic Carbon 11.6 1.0 106 60-133mg/L0.5

Phenolics 0.022 ND 87.0 69-132mg/L0.001

Total Dissolved Solids 88.0 ND 88.0 75-125mg/L10

Sulphide 0.54 ND 108 79-115mg/L0.02

Tannin & Lignin 1.0 0.1 87.7 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.98 0.11 93.3 81-126mg/L0.1

Metals

Mercury 0.0034 ND 112 70-130mg/L0.0001

Aluminum 46.9 0.772 92.2 80-120mg/L0.001

Antimony 45.3 0.273 90.0 80-120mg/L0.0005

Arsenic 53.3 0.161 106 80-120mg/L0.001

Barium 216 181 69.4 80-120 QM-07mg/L0.001

Boron 48.4 9.06 78.8 80-120 QM-07mg/L0.01

Cadmium 42.8 0.0159 85.6 80-120mg/L0.0001

Calcium 9820 ND 98.2 80-120mg/L0.1

Chromium (VI) 0.192 ND 96.0 70-130mg/L0.010

Chromium 57.1 0.410 113 80-120mg/L0.001

Copper 50.7 4.00 93.3 80-120mg/L0.0005

Iron 6380 4030 94.0 80-120mg/L0.1

Lead 41.0 0.126 81.7 80-120mg/L0.0001

Magnesium 41500 31500 99.6 80-120mg/L0.2

Manganese 208 161 93.8 80-120mg/L0.005

Potassium 16200 5250 110 80-120mg/L0.1

Selenium 45.8 0.075 91.5 80-120mg/L0.001

Sodium 9270 ND 92.7 80-120mg/L0.2

Uranium 44.2 0.131 88.2 80-120mg/L0.0001

Zinc 68.2 29.3 77.8 80-120 QM-07mg/L0.005
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 Order #: 2117478

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 28-Apr-2021

Order Date: 21-Apr-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

A2C - Background counts greater than 200BAC14 :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Jean-Philippe Gobeil

Kanata, ON K2K 2A9

32 Steacie Drive

GEMTEC Consulting Engineers and Scientists Limited

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2132329

Order Date: 4-Aug-2021 

    Report Date: 9-Aug-2021 

Client PO:  

Custody:    15540 

Project: 100227.008

2132329-01 PW-746

2132329-02 PW-853

2132329-03 PW-981

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Laboratory Director

Dale Robertson, BSc



 Order #: 2132329

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 09-Aug-2021

Order Date: 4-Aug-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 5-Aug-21 5-Aug-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 9-Aug-21 9-Aug-21Ammonia, as N

EPA 300.1 - IC 5-Aug-21 5-Aug-21Anions

SM2120 - Spectrophotometric 5-Aug-21 5-Aug-21Colour

EPA 9050A- probe @25 °C 5-Aug-21 5-Aug-21Conductivity

MOE E3247B - Combustion IR, filtration 6-Aug-21 6-Aug-21Dissolved Organic Carbon

MOE E3407 5-Aug-21 5-Aug-21E. coli

SM 9222D 5-Aug-21 5-Aug-21Fecal Coliform

SM 9215C 5-Aug-21 5-Aug-21Heterotrophic Plate Count

EPA 200.8 - ICP-MS 6-Aug-21 6-Aug-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 5-Aug-21 5-Aug-21pH

EPA 420.2 - Auto Colour, 4AAP 5-Aug-21 5-Aug-21Phenolics

Hardness as CaCO3 6-Aug-21 6-Aug-21Hardness

SM 4500SE - Colourimetric 9-Aug-21 9-Aug-21Sulphide

SM 5550B - Colourimetric 6-Aug-21 6-Aug-21Tannin/Lignin

MOE E3407 5-Aug-21 5-Aug-21Total Coliform

SM 2540C - gravimetric, filtration 6-Aug-21 9-Aug-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 6-Aug-21 6-Aug-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 6-Aug-21 6-Aug-21Turbidity
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 Order #: 2132329

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 09-Aug-2021

Order Date: 4-Aug-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Client ID: PW-746 PW-853 PW-981 -

Sample Date: -04-Aug-21 13:0004-Aug-21 12:1504-Aug-21 11:30

2132329-01 2132329-02 2132329-03 -Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water -

Microbiological Parameters

E. coli -NDNDND1 CFU/100 mL

Fecal Coliforms -NDNDND1 CFU/100 mL

Total Coliforms -NDNDND1 CFU/100 mL

Heterotrophic Plate Count -10>20003010 CFU/mL

General Inorganics

Alkalinity, total -2432432895 mg/L

Ammonia as N -0.050.030.020.01 mg/L

Dissolved Organic Carbon -3.64.21.50.5 mg/L

Colour -2222 TCU

Conductivity -6815446925 uS/cm

Hardness -219233300 mg/L

pH -7.77.77.60.1 pH Units

Phenolics -<0.001<0.001<0.0010.001 mg/L

Total Dissolved Solids -36427637010 mg/L

Sulphide -<0.02<0.02<0.020.02 mg/L

Tannin & Lignin -<0.1<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen -0.2<0.10.10.1 mg/L

Turbidity -0.1<0.10.40.1 NTU

Anions

Chloride -4315301 mg/L

Fluoride -<0.1<0.10.10.1 mg/L

Nitrate as N -6.51.82.70.1 mg/L

Nitrite as N -<0.05<0.05<0.050.05 mg/L

Sulphate -77161 mg/L

Metals

Calcium -60.957.875.90.1 mg/L

Iron -<0.1<0.1<0.10.1 mg/L

Magnesium -16.221.426.80.2 mg/L

Manganese -<0.005<0.005<0.0050.005 mg/L

Potassium -4.91.42.30.1 mg/L

Sodium -35.27.215.70.2 mg/L
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 Order #: 2132329

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 09-Aug-2021

Order Date: 4-Aug-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Calcium ND 0.1 mg/L

Iron ND 0.1 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Sodium ND 0.2 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2132329

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 09-Aug-2021

Order Date: 4-Aug-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 3.99 1 mg/L 4.01 100.5

Fluoride 0.24 0.1 mg/L 0.23 104.0

Nitrate as N ND 0.1 mg/L ND 10NC

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 24.6 1 mg/L 24.6 100.1

General Inorganics

Alkalinity, total 229 5 mg/L 234 142.1

Ammonia as N 0.136 0.01 mg/L 0.148 17.78.3

Dissolved Organic Carbon 2.7 0.5 mg/L 2.1 3728.8

Colour 2 2 TCU 2 120.0

Conductivity 489 5 uS/cm 490 50.1

pH 9.3 0.1 pH Units 9.3 3.30.0

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 498 10 mg/L 488 102.0

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin 0.3 0.1 mg/L 0.3 113.2

Total Kjeldahl Nitrogen 0.18 0.1 mg/L 0.21 1615.6

Turbidity 0.4 0.1 NTU 0.4 102.6

Metals

Calcium 102 0.1 mg/L 104 201.6

Iron 0.7 0.1 mg/L 0.8 202.2

Magnesium 26.3 0.2 mg/L 26.8 201.9

Manganese 0.166 0.005 mg/L 0.166 200.1

Potassium 4.1 0.1 mg/L 4.2 202.0

Sodium 16.9 0.2 mg/L 17.5 203.1

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms ND 1 CFU/100 mL ND 30NC

Heterotrophic Plate Count 10 10 CFU/mL 30 30 BAC04100.0
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 Order #: 2132329

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 09-Aug-2021

Order Date: 4-Aug-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 13.2 4.01 92.0 77-123mg/L1

Fluoride 1.06 0.23 83.3 79-121mg/L0.1

Nitrate as N 0.93 ND 93.1 79-120mg/L0.1

Nitrite as N 0.904 ND 90.4 84-117mg/L0.05

Sulphate 34.3 24.6 96.9 74-126mg/L1

General Inorganics

Ammonia as N 0.420 0.148 109 81-124mg/L0.01

Dissolved Organic Carbon 13.1 2.1 110 60-133mg/L0.5

Phenolics 0.025 ND 99.7 69-132mg/L0.001

Total Dissolved Solids 104 ND 104 75-125mg/L10

Sulphide 0.54 ND 107 79-115mg/L0.02

Tannin & Lignin 1.3 0.3 91.9 71-113mg/L0.1

Total Kjeldahl Nitrogen 2.17 0.21 97.9 81-126mg/L0.1

Metals

Calcium 14400 6020 83.7 80-120mg/L0.1

Iron 2970 760 88.6 80-120mg/L0.1

Magnesium 9820 1480 83.4 80-120mg/L0.2

Manganese 207 166 81.4 80-120mg/L0.005

Potassium 13500 4180 92.8 80-120mg/L0.1

Sodium 25500 17500 80.5 80-120mg/L0.2
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 Order #: 2132329

Project Description: 100227.008

Certificate of Analysis

Client:

Report Date: 09-Aug-2021

Order Date: 4-Aug-2021 

Client PO:  

GEMTEC Consulting Engineers and Scientists Limited

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

Duplicate QC data falls within method prescribed 95% confidence limits.BAC04 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated

Page 7 of 7





Burns Farm Sub

25-Mar-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-07981

Crains Construction LTD

RR #1, 

Maberly ON K0H 2B0 Canada

Report To:

Attention: Wilburt Crain

23-Mar-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G101660

CERTIFICATE OF ANALYSIS

Client I.D. Sample I.D.
Date 

Collected

Nitrite (N) Nitrate (N)Parameter

mg/L mg/LUnits

0.1 0.1R.L.

SM4110C SM4110CReference Method

24-Mar-22/O 24-Mar-22/ODate Analyzed/Site

1804 Drummond (1) < 0.1 3.6B22-07981-1 23-Mar-22

1802 Drummond (1) < 0.1 2.6B22-07981-2 23-Mar-22

1801 Drummond (1) < 0.1 0.7B22-07981-3 23-Mar-22

1772 Drummond (1) < 0.1 2.0B22-07981-4 23-Mar-22

1715 Drummond (1) < 0.1 4.5B22-07981-5 23-Mar-22

1700 Drummond (1) < 0.1 5.5B22-07981-6 23-Mar-22

1699 Drummond (1) < 0.1 3.2B22-07981-7 23-Mar-22

1660 Drummond (1) < 0.1 4.8B22-07981-8 23-Mar-22

1562 Drummond (1) < 0.1 1.8B22-07981-9 23-Mar-22

1548 Drummond (1) < 0.1 2.7B22-07981-10 23-Mar-22

3935 Drummond (2) < 0.1 0.6B22-07981-11 23-Mar-22

4005 Drummond (2) < 0.1 3.1B22-07981-12 23-Mar-22

4033 (2) Drummond (2) < 0.1 0.7B22-07981-13 23-Mar-22

4038 (2) Drummond (2) < 0.1 1.9B22-07981-14 23-Mar-22

4063 (2) Drummond (2) < 0.1 5.1B22-07981-15 23-Mar-22

Page 1 of 1.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

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

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

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



  

Report to: Wilburt Crain 
Project: 100227.008  

APPENDIX F 

Nitrate Dilution Calculations 



Project 100227.008

Nitrate Loading

Residential Septic Systems (assumes 1,000 L/day/lot)

Number of lots with untreated septic systems = 42 lots

Nitrate loading from untreated septic system = 40 grams/lot/day

Total annual nitrate loading from untreated systems = 613200 grams/year

Total Annual Nitrate Loading from all Systems = 613200 grams/year

Dilution Volumes

Infiltration Factors

Topography factor = 0.21

Soil factor = 0.30

Cover factor = 0.10

Combined infiltration factor = 0.61

Precipitation Infiltration

Annual water surplus = 0.39 metres/year

Annual infiltration (Water Surplus x Infiltration Factor) = 0.2379 metres/year

Infiltration Area and Infiltration Volumes

Area available for infiltration (Site Area) = 392684.3 square metres

Area available for infiltration (Site Area - Hard Surface Area) = 356742 square metres

Total Annual Volume of Infiltration (Infiltration x Area) = 84869 cubic metres/year

Annual Flow from Residential Lots (assuming 1000 L/day/lot) = 15330 cubic metres/year

Total Annual Volume Available for Dilution = 100199 cubic metres/year

Dilution Calculation

613200 grams/year

100199 cubic metres/year
CNitrate = = 6.12 mg/L

Nitrate Dilution Calculation Worksheet - Conventional Systems

9.52 mg/LCnitrate_Background = 3.40 + =CNitrate 

𝐶𝑁𝑖𝑡𝑟𝑎𝑡𝑒 =
𝑀𝑎𝑠𝑠

𝑉𝑜𝑙𝑢𝑚𝑒
=

𝐴𝑛𝑛𝑢𝑎𝑙 𝑁𝑖𝑡𝑟𝑎𝑡𝑒 𝐿𝑜𝑎𝑑𝑖𝑛𝑔 Τ𝑔𝑟𝑎𝑚𝑠 𝑦𝑒𝑎𝑟

𝐴𝑛𝑛𝑢𝑎𝑙 𝐷𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑉𝑜𝑙𝑢𝑚𝑒 Τ𝑐𝑢𝑏𝑖𝑐 𝑚𝑒𝑡𝑟𝑒𝑠 𝑦𝑒𝑎𝑟
=

𝑔𝑟𝑎𝑚𝑠

𝑐𝑢𝑏𝑖𝑐 𝑚𝑒𝑡𝑟𝑒
=

𝑚𝑔

𝐿



  Drummond Centre          WATER BUDGET MEANS FOR THE PERIOD 1985-2021   DC20492

     LAT.... 45.03     WATER HOLDING CAPACITY... 75 MM     HEAT INDEX... 36.49
     LONG... 76.25     LOWER ZONE............... 45 MM     A............ 1.076

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1   -9.2       69    19    24     1     1     0    42    58    74    303
  28- 2   -8.0       55    15    29     1     1     0    43    68    75    358
  31- 3   -2.0       61    33    76     8     8     0   101    21    75    418
  30- 4    6.1       75    71    26    33    33     0    65     0    74    495
  31- 5   13.2       75    75     0    81    81     0    10     0    57    570
  30- 6   18.0       95    95     0   114   104   -10    11     0    37    666
  31- 7   20.5       88    88     0   133   107   -27     2     0    17    755
  31- 8   19.4       83    83     0   116    82   -34     2     0    15    838
  30- 9   15.0       92    92     0    76    71    -5     5     0    31    930
  31-10    8.3       88    87     1    37    37     0    18     0    64     88
  30-11    1.5       75    60    10    10    10     0    49     5    74    163
  31-12   -5.5       72    27    18     2     2     0    42    32    75    235
  AVE      6.5 TTL  927   745   184   612   537   -76   390

  Drummond Centre          STANDARD DEVIATIONS FOR THE PERIOD 1985-2021  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.1       27    24    23     1     1     0    39    32     5     53
  28- 2    2.7       21    15    26     1     1     0    34    43     0     59
  31- 3    2.4       29    22    31     5     5     0    35    43     0     68
  30- 4    1.6       40    40    44     8     8     0    56     0     4     89
  31- 5    1.6       30    30     0    10    10     0    17     0    23     98
  30- 6    1.2       47    47     0     8    20    20    24     0    31    116
  31- 7    1.4       35    35     0     9    30    33     9     0    23    128
  31- 8    1.2       44    44     0     8    28    31    10     0    26    140
  30- 9    1.4       40    40     0     8    13    12    17     0    27    134
  31-10    1.5       34    35     4     7     7     2    26     0    18     34
  30-11    1.9       29    27    10     4     4     0    33    10     3     46
  31-12    3.1       26    20    14     2     2     0    25    29     0     47



 

DRUMMOND CENTRE          WATER BUDGET MEANS FOR THE PERIOD 1985-2021    DC20492 

  

 

Data provided by Environment Canada.  



  

Report to: Wilburt Crain 
Project: 100227.008  

APPENDIX G 

Pumping Test Drawdown and Recovery 

 

 

  



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-01

Method: Constant rate

Discharge: 95 L/min

Analysis Date: September, 2021

P-Test Date: July 15, 2021

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 3.60 m

End of pump test (360 minutes): 3.61  m

Final water level following recovery (5-min): 3.60 m

Pumping Test Data (TW-01): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-01

Method: Cooper Jacob Analysis

Discharge: 95 L/min

Analysis Date: September, 2021

P-Test Date: July 15, 2021

Duration: 360 minutes

Pumping Test Analysis – Cooper-Jacob (TW-01)

Aquifer Model: Confined

Estimated Transmissivity: 1.3E+5  m2/day 

Estimated Storativity: 9.6E-48

Kz/Kr: 1



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-02

Method: -

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 15, 2021

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 6.14 m

End of pump test (360 minutes): 6.25  m

Final water level following recovery (6-min): 6.14 m

Pumping Test Data (TW-02): Drawdown and Recovery
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Method: Constant rate



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-02

Method: Cooper Jacob Analysis

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 15, 2021

Duration: 360 minutes

Pumping Test Analysis – Cooper-Jacob (TW-02)

Aquifer Model: Confined

Estimated Transmissivity: 2.0E+3  m2/day 

Estimated Storativity: 2.5E-5

Kz/Kr: 1



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-03

Method: -

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 16, 2021

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 3.79 m

End of pump test (360 minutes): 3.83  m

Final water level following recovery (20-min): 3.79 m

Pumping Test Data (TW-03): Drawdown and Recovery
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Method: Constant rate



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-03

Method: Cooper Jacob Analysis

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 16, 2021

Duration: 360 minutes

Pumping Test Analysis – Cooper-Jacob (TW-03)

Aquifer Model: Confined

Estimated Transmissivity: 1.1E+3  m2/day 

Estimated Storativity: 2.7E+3

Kz/Kr: 1



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-04

Method: -

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 19, 2021

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 4.60 m

End of pump test (360 minutes): 4.66  m

Final water level following recovery (5-min): 4.61 m

Pumping Test Data (TW-04): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-04

Method: Cooper Jacob Analysis

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 19, 2021

Duration: 360 minutes

Pumping Test Analysis – Cooper-Jacob (TW-04)

Aquifer Model: Confined

Estimated Transmissivity: 764  m2/day 

Estimated Storativity503

Kz/Kr: 1



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-05

Method: -

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 19, 2021

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 4.03 m

End of pump test (360 minutes): 4.09  m

Final water level following recovery (3-min): 4.04 m

Pumping Test Data (TW-05): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: JPG

Aquifer Thickness: 11.6 m 

Pumping Well: TW-05

Method: Cooper Jacob Analysis

Discharge: 91 L/min

Analysis Date: September, 2021

P-Test Date: July 19, 2021

Duration: 360 minutes

Pumping Test Analysis – Cooper-Jacob (TW-05)

Aquifer Model: Confined

Estimated Transmissivity: 2.9E+03  m2/day 

Estimated Storativity: 0.1

Kz/Kr: 1



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: 4063, Drummond Concession 2, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 40 m 

Pumping Well: TW22-01

Method: -

Discharge: 91 L/min

Analysis Date: June 2023

P-Test Date: May 24, 2022

Duration: 454 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 5.02 m 

End of pump test (360 minutes): 5.05 m

Final water level following recovery (5-min): 5.03 m

Pumping Test Data (TW22-01): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 40 m 

Pumping Well: TW22-01

Discharge: 91 L/min

Analysis Date: June 2023

P-Test Date: May 24, 2022

Duration: 459 minutes

Aquifer Model: Confined

Estimated Transmissivity: 403  m2/day 

Estimated Storativity: 0.0001

Kz/Kr: 1
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Method: Cooper Jacob Analysis

Pumping Test Analysis: Cooper-Jacob (TW22-01)



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 100 m 

Pumping Well: TW22-01 Lined

Method: -

Discharge: 75 L/min

Analysis Date: June 2023

P-Test Date: April 25, 2023

Duration: 322 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 5.09 m

End of pump test (360 minutes): 5.12  m

Final water level following recovery (3-min): 5.10 m

Pumping Test Data (TW22-01 Lined): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 100 m 

Pumping Well: TW22-01 Lined

Method: -

Discharge: 75 L/min

Analysis Date: June 2023

P-Test Date: April 25, 2023

Duration: 322 minutes

Aquifer Model: Confined

Estimated Transmissivity: 5.6E+04  m2/day 

Estimated Storativity: 0.0001

Kz/Kr: 1

Pumping Test Analysis – Cooper-Jacob (TW-22-1 Lined)
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: SE

Aquifer Thickness: 100 m 

Pumping Well: TW22-8 Lined

Method: Constant rate

Discharge: 80 L/min

Analysis Date: June 2023

P-Test Date: May 16, 2023

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.7

Static : 2.87 m

End of pump test (360 minutes): 3.77 m

Final water level following recovery (3-min): 3.09 m

Pumping Test Data (TW22-8 Lined): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: BR

Analysis Performed by: SE

Aquifer Thickness: 100 m 

Pumping Well: TW22-8 Lined

Discharge: 80 L/min

Analysis Date: June 2023

P-Test Date: May 16, 2023

Duration: 360 minutes

Pumping Test Analysis: Cooper-Jacob (TW22-8 Lined)

Aquifer Model: Confined

Estimated Transmissivity: 160  m2/day 

Estimated Storativity: 0.0003

Kz/Kr: 1

Method: Cooper Jacob Analysis



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 100 m 

Pumping Well: A318695

Method: Constant rate 

Discharge: 90 L/min

Analysis Date: June 2023

P-Test Date: May 16, 2023

Duration: 314 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 2.45 m

End of pump test (360 minutes): 3.63 m

Final water level following recovery (3-min): 2.45 m

Pumping Test Data (TW A318695 Lined): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 100 m 

Pumping Well: A318695

Discharge: 90 L/min

Analysis Date: June 2023

P-Test Date: May 16, 2023

Duration: 314 minutes

Aquifer Model: Confined

Estimated Transmissivity: 170  m2/day 

Estimated Storativity: 0.0001

Kz/Kr: 1
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Pumping Test Analysis: Cooper-Jacob (TW A318695 Lined)

Method: Cooper Jacob Analysis



Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: Part of Lot 6 and Lot 7, Concession 1, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 40 m 

Pumping Well: PW4063

Method: -

Discharge: 26.5 L/min

Analysis Date: June 2023

P-Test Date: May 24, 2022

Duration: 360 minutes

Water Levels (metres below top of casing)

Casing height above ground surface: 0.6

Static : 5.43 m

End of pump test (360 minutes): 5.72 m

Final water level following recovery: - (not monitored)

Pumping Test Data (PW4063): Drawdown and Recovery
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Pumping Test Analysis Report

Project: Hydrogeological Investigation 

Project Number: 100227.008

Client: Crains Construction

Location: 4063, Drummond Concession 2, Drummond

Test Conducted by: SE

Analysis Performed by: SE

Aquifer Thickness: 40 m 

Pumping Well: PW4063

Discharge: 26.5 L/min

Analysis Date: June 2023

P-Test Date: May 24, 2022

Duration: 360 minutes

Aquifer Model: Confined

Estimated Transmissivity: 570  m2/day 

Estimated Storativity: 0.0001

Kz/Kr: 1
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Pumping Test Analysis: Cooper-Jacob (PW4063)

Method: Cooper Jacob Analysis
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Site Photographs 

 

 

 

  



Bedrock Surface Photos

Project: Hydrogeological Investigation
Project Number: 100227.008
Client: Wilburt Crain

Location: Burns Farm Development, Perth, Ontario Date: April 19, 2021
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GEMTEC Consulting Engineers and Scientists Limited 

32 Steacie Drive 
Ottawa, ON, Canada 

K2K 2A9 

 
613.836.1422 
ottawa@gemtec.ca 
www.gemtec.ca 

 

experience  •  knowledge  •  integrity 

 

October 5, 2023 File: 100227.008 

Wilburt Crain 

1800 Maberly Elphin Road 

Maberly, Ontario 

K0H 2B0 

 

Attention: Mr. Wilburt Crain 

Re: Response to Technical Review - Burns Farm 

1660 Drummond Concession 2, Drummond / North Elmsley, Ontario  

GEMTEC has provided responses to highlight changes in report titled “Consolidated 

Hydrogeological Investigation & Terrain Analysis, proposed Residential Subdivision Phase 1, Part 

of Lot 6 and Lot 7, Concession 1, Drummond Township, Ontario” dated July 11, 2023 based on 

comments provided by BluMetric in technical Review Memorandum titled “Technical Review 

Memorandum, Burns Farm Subdivision (1660 Drummond Concession Road 2, Proposed 30 Lot 

Subdivision, Hydrogeological Assessment by GEMTEC, dated: July 11, 2023”.  

Responses to the corresponding reviewer comments are provided below, along with a revised 

hydrogeological investigation report dated October 5, 2023. 

Introduction and Context 

BluMetric: It is suggested that a brief description of the proposed development be included in the 

opening sections of the report. The description should include the number of proposed lots, 

maximum and minimum lots sizes, and average lot size. Some contexts regarding the relationship 

between the original application and the current application would be helpful. It is suggested that 

the report include a reference to the zoning status of the site, and Figure 2 should reflect this 

information. 

• GEMTEC: Updated section 1.0  

Pre-Submission Consultation  

BluMetric: A series of reviews and pre-submission consultation meetings were conducted with 

BluMetric and others prior to the submission of the latest report. The report should include a 

summary of pre-submissions consultations, a summary of review comments, reviewers, dates, 

and responses to reviews. 
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• GEMTEC: Project timeline added in Section 1.1, along with peer-review comments in 

Appendix B. 

Hydrology  

BluMetric: The hydrology section of the report should mention onsite drainage ditches and flow 

paths, flow directions beyond the site boundaries, and this information should be included on a 

figure. It is unclear if water from the site flows towards nearby provincially significant wetlands. 

The watershed and downgradient receiving surface water features should be clearly described. 

• GEMTEC: Topography and Hydrology section added / updated (Section 1.4), 

Subwatershed info added to Figure 4.   

Hydrogeology  

BluMetric: The well records summary should be updated to include information about indications 

of well yields for wells within 500 m of the site. Key well records included in Appendix C should 

be suitably labelled / cross referenced (including primary test wells, secondary test wells, key 

neighboring wells, records of liner extension, and abandonment records). 

• GEMTEC: Appendix C has been updated accordingly. 

BluMetric: It is suggested that the description of test wells should be presented in terms of 

primary test wells (wells with casing extended to 36.6 mbgs as per report recommendations), and 

secondary test wells (sampled wells with less than 36.6 m casing). 

• GEMTEC: Appendix C has been updated accordingly and text updated to clarify that 

primary test wells for the investigation.  

BluMetric: The report does not address karst. Karst is not indicated at the site, but the report 

should include this information. 

• GEMTEC: Karst information has been added to Section 2.3. 

BluMetric: A conceptual model is provided in Section 4.1 of the report. The overburden and 

bedrock should be described as separate stratigraphic units. A discontinuous unconfined 

overburden water table at the overburden bedrock interface was observed at two test pit locations, 

and bedrock trenching identified some shallow groundwater. It is suggested that the inclusion of 

bedrock hydrostratigraphic units would be useful to better define the hydrogeological variations 

at the site (e.g., shallow fractured bedrock, upper bedrock, and lower bedrock). The concept of 

shallow and deep bedrock units is mentioned in Section 4.1 (third paragraph on page 32), and in 
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Section 8.1 (upper aquifer and lower aquifer) so the conceptual model should include this 

approach, and references to hydrostratigraphic units should be consistent throughout the report. 

• GEMTEC: Updated conceptual model and referencing throughout report.  

BluMetric: Section 5.3.3 of the report indicates observation wells were not used, but Section 

5.5.1 indicates there was monitoring of observation wells during the pumping tests conducted at 

TW-01 to TW-05. No observation of similarly configured nearby wells (primary test wells) was 

conducted during recent pumping tests at the primary test wells. Monitoring of observation wells 

should have been conducted, as the proposed subdivision will have 30 wells within the 27.5 

hectare site and the potential for well interference should be addressed. The potential for well 

interference is not addressed in the report and it is suggested that a well interference calculation 

should be provided (a Q20 safe yield analysis as per Farvolden (1959) and Maathius & Van der 

Kamp (2006) is considered suitable). 

• GEMTEC: Water levels were not recorded in observations well during pumping of the 

primary test wells, this has been updated in the report.  

• GEMTEC: Safe yield analysis included in section 5.7.  

Groundwater Quality 

BluMetric: A detailed field investigation was conducted over an extended period. It is suggested 

that a chronological summary of investigations and sampling should be included at the beginning 

of Section 5. 

• GEMTEC: A bullet-point form chronological outline of hydrogeological investigation and 

sampling is provided in Section 5.3. 

BluMetric: The description of sample collection according to industry standards should include 

information about holding times and chains of custody. 

• GEMTEC: Updated in Section 5.4.4 

BluMetric: A stated professional opinion should be provided regarding turbidity results (field 

turbidity versus lab turbidity). 

• GEMTEC: Updated in Section 5.5.2.3. 

BluMetric: The report should include a clear statement regarding groundwater analytical results 

at the primary test wells and the health-related limits of the ODWS (all appear to be below limits 

but this should be clearly stated). 
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• GEMTEC: Updated in Section 5.4.4 and conclusions 8.2.  

BluMetric: Analytical results for apparent colour are elevated and potential buyers should be 

made aware of aesthetic issues associated with colour. This issue should be discussed, and 

treatment options should be presented. This information should be carried through to the 

recommendations section of the report. 

• GEMTEC: Paragraph for color added to Section 5.5.2.2. Recommendation section also 

updated. 

• True Colour (filtered) is within the ODWQS aesthetic objective of 5 TCU in the primary test 

wells completed in the proposed water supply aquifer.  

BluMetric: Field parameter results associated with sampling of the primary test wells (TW22-01, 

TW22- 8, TW-A318659, and TW1710D) are not provided. A revised report should include all field 

parameter results and should confirm if the same instruments were used for all phases of 

sampling. Calibration records for the instruments used to determine residual chlorine and turbidity 

should be provided if possible. 

• GEMTEC: Appendix D updated with primary test well field parameters. The field 

equipment was calibrated before use by GEMTEC, the details of field equipment are 

provided in Table 5.4. It is noted that for chlorine and colour measurements, the readings 

are zeroes prior to monitoring (i.e., colour zeroes using distilled water). Periodic testing is 

completed to confirm device functionality (i.e. testing chlorine in municipally chlorinated 

tap water). Calibration records are not available.  

BluMetric: Bacteriological results for wells sampled when residual chlorine was not proven to be 

non- detectable (i.e. from April 21 and April 23, 2021 at TW-03, TW-04 and TW-05 and in private 

wells PW-3896, PW-3928, PW-1802 and PW-1562) should be removed from the summary tables 

in Appendix D. Bacteriological results cannot be relied upon unless the sampling was conducted 

in the proven absence of chlorine. 

• GEMTEC: Acknowledged and updated.  

BluMetric: Section 5.4.2.3 mentions analytical results exceeding the GCDWQ limit for 

manganese. Future buyers should be made aware of this issue and the specific health concerns 

involved. This information should be carried through to the recommendations section of the report. 

• GEMTEC: Wording added to Recommendations section (Section 9.2). 
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Individual Onsite Sewage Systems Suitability  

BluMetric: MECP Procedure D-5-4 indicates “where nitrate concentrations between 0 and 10 

mg/l are found, the MOEE may also decide not to support development if the proponent’s 

consultant cannot provide a reasonable explanation for the existing levels of nitrate 

concentrations in the groundwater. However, if it can be demonstrated that existing levels of 

nitrates are the result of historical agricultural practices on the site (for example farming, feed lot, 

etc.), the proponent may be able to argue that the nitrate levels will decline after development”. 

Nitrate exceeding 2.5 mg/L is typically used as a trigger for the requirement for further 

investigations. The information provided in the report does not clearly demonstrate that nitrate 

concentrations in the upper bedrock hydrostratigraphic unit at the site are declining spatially or 

temporally. The acceptable impact of additional nitrate loading to the first receiving aquifer (upper 

bedrock hydrostratigraphic unit) associated with the proposed development is not supported. 

Further monitoring and additional monitoring well(s) would help to define spatial and temporal 

changes in nitrate concentrations. 

• GEMTEC: Acknowledged. A phased approach and monitoring program is recommended 

to support the development, refer to Section 8.6 conclusions.  

BluMetric: The report argues that nitrate concentrations in the area are elevated due to a 

combination of factors including: 

- Septic systems: significant increases in nitrate concentrations in the upper bedrock 

hydrostratigraphic unit have been measured at the Fellinger Mills subdivision. 

- Onsite fertilizer use: the report states “the majority of test wells do not show evidence of 

significant increases/decreases in nitrate concentrations”, but nitrate variations in the 

upper bedrock hydrostratigraphic unit  significant. Some variability appears to be due to 

seasonal fluctuations, but concentrations at TW-01 and TW-05 are still above the 

investigation threshold limit. The report does not provide a conclusive argument that onsite 

nitrate concentrations are diminishing due to discontinuation of fertilizer application at the 

site. 

- Geothermal systems / agricultural wells / private wells with shallow casings or poor 

construction: a number of examples are provided, and it is theorized that these sources 

may be a significant contributor to elevated nitrate concentrations in the area. 

• GEMTEC: Acknowledged.  
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BluMetric: Livestock operations are not identified as a significant factor contributing to nitrate 

concentrations in groundwater in the area in Section 7.1 of the report. Livestock operations are 

mentioned in Section 2.1 of the report. It is suggested that livestock operations at the property to 

the immediate northwest of the site (3928 Drummond Concession 2) be discussed in greater 

detail and should be assessed in the discussion of potential sources of nitrates in Section 7.1 of 

the report. 

• GEMTEC: Additional discussion on livestock operations will be included in the report, refer 

to Section 2.1 and 7.1. The property has a large horse track and based on information 

provided by the property owner (via client), there are only 3 horses that are kept on the 

property. A review of aerial images and online searches does not suggest any large scale 

business operations (e.g., horse stables, boarding, etc.) suggesting the horses are for 

personal use. This property is not considered to be a significant source of nitrates.  

BluMetric: It is recognised that the consultant has made a substantial effort to identify sources of 

nitrates in the area and has conducted some monitoring of nitrates in the upper bedrock 

hydrostratigraphic unit in 2021 and 2022. The information provided does not conclusively 

demonstrate that nitrate concentrations are diminishing over time, so further protective measures 

are required. The primary test wells have casing that extends to 36.6 m bgs and the lower bedrock 

hydrostratigraphic unit has been demonstrated to contain negligible concentrations of nitrates (0.2 

mg/L at TW22-01 (liner) and non-detectable at TW22-08 (liner), TW-A318695, and PW-1710D), 

so it appears that the lower bedrock hydrostratigraphic unit can provide a suitable source of 

groundwater for the development. The recommendations for future wells stipulate that casing 

must extend 36.6 m below ground surface and this is seen as a suitable protective measure. 

• GEMTEC: Acknowledged.  

BluMetric: Vertical hydraulic gradients are not discussed in the report. The report contains very 

limited information about static water levels at the primary test wells before and after they were 

lined (casings extended to 36.6 m bgs). The only information available is from TW22-01 which 

shows the water elevation was slightly higher following extension of casing which may indicate 

an upward vertical hydraulic gradient, but further information is needed to gain an understanding 

of vertical gradients between the upper and lower bedrock hydrostratigraphic units. 

• GEMTEC: Section discussing vertical gradients added - section 5.8. There is limited water 

level information to assess vertical hydraulic gradients in detail. Regional studies 

(MVRVCA, 2011) indicate that the Site is located within a transitional area, where the 

water level between shallow and deep wells is +/- 5 metres, and not considered to be 

significantly recharging or discharging. 

• The following water level information is available to assess vertical gradients:  
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Lined Wells Water Levels 

Test Well ID 
Date of 

Measurement 

Water Level (m 

TOC) 

Water Level (m, 

elevation) 

TW22-01 May 24, 2022 5.63 133.6 

TW22-01 (lined) April 25, 2023 5.09 134.2 

 

BluMetric: Drawing water from 30 new wells with casing extending to 36.6 m bgs at the proposed 

subdivision has the potential to draw nitrate impacted groundwater in the upper bedrock 

hydrostratigraphic unit down to the lower bedrock hydrostratigraphic unit. This possibility is not 

discussed in the report, and it is suggested that further analysis of data (static water levels pre 

and post casing extension, if available) may help to clarify the situation regarding vertical hydraulic 

gradients at the site and the potential for vertical migration of nitrate- impacted groundwater. 

• GEMTEC: Section discussing vertical gradients provided in section 5.8.  

BluMetric: MECP Procedure D-5-4 indicates “In situations where there is no existing 

development, it may be possible to develop lands considered in the planning document in phases, 

beginning with the upgradient portion. Information obtained from monitoring effluent discharged 

from individual on-site systems in the upgradient phase, and its impact on groundwater, can then 

be used to determine the extent to which the downgradient portion of the site can be developed. 

Before approving such a phased development, the Ministry must be satisfied by the Ministry of 

Municipal Affairs (MMA) or the delegated planning approval authority, that adequate planning 

controls are in place to regulate development of the downgradient portion of the site”. Since there 

is uncertainty regarding the potential long- term effects of development at the site, further 

protective measures are required. It is suggested that a phased approach to development based 

on a contingency plan would provide the County of Lanark with a sufficient degree of assurance 

that development will not cause unacceptable adverse effects to onsite and offsite well users and 

the environment. This concept was indicated in GRI review comments dated March 9, 2023, and 

was discussed in recent pre-consultation meetings. The consultant was advised that such an 

approach may allow the development to proceed on a basis that is sufficiently supported.  

• GEMTEC: Phased approach for the proposed subdivision added, refer to conclusions 

section 8.6.  
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BluMetric: The consultant notes that technically representative information from the Fellinger 

Mills subdivision is available, but the Fellinger Mills site is more than 2 km away from the Burns 

Farm site and is not directly upgradient. Significant impacts to the upper bedrock 

hydrostratigraphic unit associated with septic systems have been measured at the Fellinger Mill 

site which draws water from the upper bedrock hydrostratigraphic unit (water well records indicate 

well casings typically extend to 10 m bgs), and it is proposed that groundwater for the Burns Farm 

site will be drawn from the lower bedrock stratigraphic unit. The reviewer agrees that information 

from the Fellinger Mills site is helpful for the determination of the preferred water supply aquifer 

at the subject site, but the information does not provide a suitable basis for development, so a 

phased approach should be used as a protective measure. 

• GEMTEC: Phased approach for the proposed subdivision added, refer to conclusions 

section 8.6.  

BluMetric: A revised report should include full details of a proposed phased approach to 

development. A contingency plan must be provided and should include full details of monitoring 

wells (locations, configurations), monitoring frequency, groundwater quality testing parameters 

and a schedule for reporting. The contingency plan should be specifically designed to address 

the potential for drawdown of nitrate impacted groundwater from the upper bedrock 

hydrostratigraphic unit to the lower bedrock hydrostratigraphic unit. The contingency plan should 

identify suitable trigger levels and a plan of actions to be taken if trigger levels are exceeded. 

Contingency actions should include the potential delay or cancellation of further development if 

significant adverse effects are indicated. 

Figure 12 shows conceptual lot development layouts for each lot but does not include detailed 

topographic information. It is suggested that the slope at each lot be indicated with an arrow and 

the conceptual layout on each lot be optimised accordingly. The eastern lots currently appear to 

have wells located downgradient relative to septic beds and this must be addressed/corrected. 

• GEMTEC: Phased approach for the proposed subdivision added, refer to conclusions 

section 8.6.  

• Updated conceptual lot development plan Figure 14.  

BluMetric: A three-step process is described for evaluation of septic system impacts according 

to MECP Procedure D-5-4 and a predictive nitrate impact assessment calculation is provided. It 

is unclear how the area for impermeable surfaces was calculated. The report indicates a value of 

10% was applied but it is suggested that a tabulated breakdown of impervious areas be provided 

(including reasonable estimates for roof areas / driveways, and roadways). 

The predictive nitrate impact assessment uses a topography factor for flat land. Topography at 

the site varies by more than 0.6 m per km (see definition for ‘flat land’ in Table 2 on page 4-62 in 
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MOEE Hydrogeological Technical Information Requirements for Land Development Applications 

(1995), and in Table 3.1 (Hydrologic Cycle Component Values) in MOE Stormwater Management 

Planning and Design Manual (2003). 

• GEMTEC: Calculations have been revised accordingly. Hard surface areas for roads, 

houses and driveways equals approximately 9% of total site area, assumptions have been 

provide in the report. The topography factor has been reduced to 0.21 and the soils factor 

has been revised from 0.2 to 0.3 to reflect the on-site soil types which are primarily silty 

sands. The soils factor of 0.2 was used as a conservative assumption for the severance 

parcels to the west, where the soils are generally characterized as silty clay.  

BluMetric: Section 6.1.2 of the report indicates tertiary treatment units could be considered for 

the development. Since there are clear indications of nitrate contamination to the upper bedrock 

hydrostratigraphic unit (and no information regarding potential long-term drawdown of nitrate 

contamination to the lower bedrock hydrostratigraphic unit), it is suggested that nitrate reducing 

tertiary treatment should be recommended for all lots. This approach was discussed during recent 

pre-submission consultation meetings. The recommendation for nitrate reducing tertiary 

treatment systems is seen as an additional protective measure, but as per pre-submission 

consultation meeting discussions, the long- term operation of such systems cannot be guaranteed 

so assessment for septic suitability (i.e. the predictive nitrate impact assessment calculation) must 

be based on conventional systems. The recommendation for nitrate reducing tertiary treatment 

systems should include reference to requirements for certified systems, a long-term maintenance 

agreement and a mechanism to ensure the County is aware that tertiary treatment systems have 

been installed and are being maintained. 

• GEMTEC: Advanced treatment septic systems are recommended for all lots, updated in 

Section 9.3.  

Conclusions Section of Report 

BluMetric: After outstanding issues have been suitably resolved, substantiated professional 

conclusions should stipulate that “the proposed development will have no adverse impact on the 

reasonable use of groundwater on existing and future adjacent properties”. 

• GEMTEC: Updated.  

BluMetric: Best management practices for individual wastewater treatment systems should 

include a reference to the guides available at: https://www.oowa.org/homeowner-resources/. 

• GEMTEC: Updated.  
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Recommendations Section of the Report  

BluMetric: Concerns are raised in the report regarding effective sealing of wells in the area 

including a reference to possible damage due to blasting of bedrock (last bullet in Section 7.1). It 

is suggested that the recommendations include the requirement for grouting of well casings using 

a mixture including bentonite in future wells. The recommendation for well grouting inspections 

should also reference this requirement. 

• GEMTEC: Updated.  

CLOSURE 

We trust that this memo is sufficient for your requirements.  If you have any questions concerning 

this information, please call the undersigned. 

SE / AP / SP 

 

 

 
Andrius Paznekas, M.Sc., P.Geo.  
Hydrogeologist 
 
 
 
 
 
Shaun Pelkey, M.Sc.E., P.Eng. 
Principal, Environmental Engineer 
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November 9, 2023 

 

Koren Lam, Senior Planner 

County of Lanark 

99 Christie Lake Road 

Perth, ON 

K7H3C6 

 

Brady McGlade, Planner 

Township of Drummond/North Elmsley  

310 Port Elmsley Road 

Perth, ON 

K7H 3C7  

 

RE: Burns Farm Subdivision Minimum Distance Separation (MDS) Review 

 Part Lot 7, Concession 1 

 Geographic Township of Drummond 

 Township of Drummond / North Elmsley 

 Owner: 1394706 Ontario Inc. c/o Wib Crain 

 

Dear Koren and Brady, 

 

ZanderPlan recently re-visited all of the potential barns within 1500 metres of the proposed to 

ensure the information gathered was accurate. An MDS Calculation has been completed for 

nine (9) properties in proximity to the subdivision to assess for potential impacts relating to 

barns or livestock operations. This letter has been provided to provide supplementary 

information to support the MDS calculation completed. Four (4) additional properties were 

investigated and determined not to have livestock or not to have capable livestock facilities. 

 

 

3978 Drummond Concession 2 

 

Upon investigation of the property no presence of livestock were noted in either of the two 

accessory buildings on the property. Both were being used as storage for equipment. However, 

past correspondence with the owner indicated there is capacity for 10 cows and 2 horses within 

one of the buildings. AgMaps is an online GIS mapping tool issued by OMAFRA the same 

ministry responsible for the MDS Guidelines. Their mapping includes historic aerial photos from 
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2014 and 2008. Review of the historic aerial photos show in 2014 there did not appear to be 

any livestock activity (See Figure 1). In 2008, there was some livestock activity occurring 

between the two buildings (See Figure 2). An additional building, which has since been 

removed, is also visible. The largest structure closer to the road does not have the typical 

design of a livestock barn. Entryways are limited to one door on the northeast side. The smaller 

building to the rear with the darker roof is a run-in style structure typically used for beef cattle.  

 

 
 

Figure 1 – 2014 Aerial Photo of 3978 Con 2 

 
 

Figure 2 – 2008 Aerial Photo of 3978 Con 2 
 

An MDS calculation was completed for the property based on the livestock numbers provided. 

The resulting MDS setback was 225 metres. This was measured from the closest corner of the 

dark roofed building. The closest point of the subdivision falls 245 metres from this facility. 

Additionally, the larger of the two buildings falls 225 metres from the closest part of the 

subdivision. The new subdivision lots would comply with MDS if measured from either building. 

  

 

3928 Drummond Concession 2 

 

This property contains a large riding ring with smaller run-in type structures for horses. Upon 

investigation two horses were noted in the field. Generally, smaller run-in style enclosures for 

horses are not counted as livestock facilities for the purpose of MDS. However, historic aerial 

photos of this property show that one of the structures has existed in place for many years 

providing facilities for the horses on-site. In 2008, it was the only building that appeared to be 

used for livestock (See Figure 3). Using the AgMaps measuring tool the structure was measured 

to be approximately 46 square metres. Using the Livestock Number Calculation tool the barn 

size was input which determined it was large enough for 2 horses. 



 

P.O. Box 20148 Perth, Ontario K7H 3M6 ph. 613-264-9600 fax: 613-264-9609 www.zanderplan.com   
 

Page 3 

 
 

Figure 3 – 2008 Aerial Photo of 3928 Con 2 
 

Even though MDS calculations would not typically be done for structures such as these, out of 

an abundance of caution a calculation was completed for the historic structure using two 

horses. The resulting MDS setback was 162 metres. The closest part of the subdivision falls only 

130 metres away from the barn/run-in. However, this setback covers only a small portion of 

two lots in the subdivision with more than 0.5ha outside of the setback for construction on 

each lot. The Grading Plan completed for the subdivision, which shows potential dwelling, 

septic and well locations, was overlaid with the current aerial photo. Using the Make A Map 

feature on AgMaps the 162m setback was plotted with an excerpt of the Grading Plan showing 

the proposed dwelling locations fall outside the setback (See Figure 4).  

 

 
 

Figure 4 – Showing the 162m Setback in Relation to Proposed Dwelling Locations 
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Small horse farms such as the one at 3928 Drummond Concession 2 are not considered 

odourous livestock operations requiring significant land use setbacks. It is very common to find 

horses on rural residential properties in proximity to new lot severances. The purpose of 

completing the calculation was to demonstrate the proposed dwellings could comply with MDS 

setbacks if concerns were to be raised for this run-in. Since the proposal is a subdivision Type B 

Land Use was applied resulting in double the typical setback for a small livestock use such as 

this. Despite the MDS setback slightly covering two of the new lots the proposed separation 

distances for these dwellings per the Grading Plan exceed the minimum setback allowing for 

adequate separation from the run-in to ensure no future impacts on property owners. 

 

 

3870 Drummond Concession 2 

 

This property is a smaller lot measuring approximately 3.86ac in size. To the northeast side of 

the dwelling is a red barn structure with a very small paddock area. Upon recent inspection the 

grass around the structure had grown up and there was no sign of livestock present on the 

property (See Figure 5). However, the current aerial photo shows the area around the barn as 

disturbed, indicating livestock activity, with a horse visible in the photo (See Figure 6). Historic 

aerial photos also show two to three horses. Based on the size of the property it would not be 

suitable for any livestock uses beyond the keeping of a few horses. An MDS calculation was 

completed for the structure resulting in a minimum setback of 162 metres. The closest point of 

the subdivision lands is located 276 metres from this barn. 

 

 
 

Figure 5 – Recent Photo of the Barn 

 
 

Figure 6 – Current Aerial Photo of 3870 Con 2 
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3865 Drummond Concession 2 

 

Upon review of this property there did not appear to be any signs of livestock anywhere on the 

lot. The property houses a dwelling and two smaller outbuildings. Review of the current aerial 

photo does not show any areas of disturbance around the outbuildings. The back fields are 

filled with tire tracks presumably from some type of off-road vehicle use. Review of the historic 

aerial photos does not show any signs of livestock (See Figures 7 & 8). An MDS calculation was 

not completed for this property. 

 

 
 

Figure 7 – Current Aerial Photo of 3865 Con 2 

 
 

Figure 8 – 2008 Aerial Photo of 3865 Con 2 
 

 

3776 Drummond Concession 2 

 

This property contains a residential dwelling and several outbuildings located at the front (east) 

corner of the property. Upon review of the property no livestock were visible within or around 

any of the outbuildings. The current aerial photo does not show any livestock activity on the 

property but there does appear to be concrete or cement areas on part of the lot (See Figure 

9). This is generally conducive to some kind of livestock activity in the past. Review of the 

historic aerial photos showed significant livestock activity in 2014 and 2008 (See Figures 10 and 

11). The activity was concentrated to the outbuilding directly behind the residential dwelling. 

The aluminum sided building near the road and the quonset hut do not appear to be used for 

livestock. This was confirmed by a recent site visit to the property. The building that was used 

as livestock now appears to be for storage (See Figure 12). 
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Figure 9 – Current Aerial Photo of 3776 Con 2 

 

 
 

Figure 10 – 2014 Aerial Photo of 3776 Con 2 

 

 
 

Figure 11 – 2008 Aerial Photo of 3776 Con 2 

 
 

Figure 12 – Site Photo of 3776 Con 2 
 

The livestock building would be considered an unoccupied livestock building for the purpose of 

MDS. The building was estimated to measure roughly 160 square metres or 1720 square feet in 

size. The resulting MDS setback for the unoccupied barn was 288 metres. The closest part of 

the subdivision lands are located 562 metres from this barn in compliance with the calculated 

setback for the facility. 

 

 

3750 Drummond Concession 2 

 

This property contains an old barn structure located next to the residential dwelling near the 

travelled road. Upon inspection of the property there was no sign of any livestock within or 
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around the barn (See Figure 13). Review of the current aerial photo shows there are no 

livestock present and no sign of livestock around the building (See Figure 14). However, review 

of historic aerial photos show this barn did operate as a livestock facility in the past (See Figures 

15 and 16). The use has converted from a livestock operation to cash crops. Sometime between 

2008 and 2014 a new dwelling was built on the property and located within one of the old 

paddock areas from when the barn was used for livestock. Substantial redevelopment and 

conversion to cash crops supports the finding the barn is no longer housing livestock. 

 

 
 

Figure 13 – Site Photo of Barn and New House 

 

 
 

Figure 14 – Current Aerial Photo of 3750 Con 2 

 
 

Figure 15 – 2014 Aerial Photo of 3750 Con 2 

 
 

Figure 16 – 2008 Aerial Photo of 3750 Con 2 
 

Similar to the abutting property at 3776 Concession 2 this barn would constitute an unoccupied 

livestock facility for the purpose of MDS. The total barn area was estimated to be 483 square 

metres or 5200 square feet. The resulting MDS calculation determined a required setback of 

396 metres for this unoccupied facility. The closest part of the subdivision lands fall 703 metres 

from the unoccupied facility. 
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3739 Drummond Concession 2 

 

A site visit to the property along with current and historic air photos all show that a significant 

livestock operation is occurring on these lands. Multiple outbuildings are used for the housing 

of livestock with significant disturbance in and around these buildings. The operation appeared 

to be beef cattle. Prior to speaking with the owner the areas of the barns were fed into the 

Livestock Number Calculator in AgriSuite which determined up to 350 cattle could be housed 

on the property. ZanderPlan Inc. was able to contact the current property owner David Schlorff 

on November 7, 2023 to confirm livestock numbers. The owner confirmed the maximum 

capacity for beef cattle would be 350 head. The owner also indicated 4 sheep and 2 horses are 

kept on the property. Additionally, to the west of the largest barn is an open manure storage 

with a concrete base. An MDS calculation was completed which required a minimum separation 

distance of 577 metres from both the closest barn and the manure storage. The closest part of 

the subdivision lands are located 764 metres and 721 metres respectively from the closest barn 

and manure storage area. 

 

 

3673 Drummond Concession 2 

 

Back in 2021 ZanderPlan was retained by the owner of 3673 Drummond Concession 2 to 

complete an MDS calculation in support of three severances on the property fronting to 

Drummond Concession 1. That MDS did not include a barn calculation for the current property. 

However, upon review of aerials and a site visit the rear building appeared to be used for 

livestock. The property owner Anthony Timmerman was contacted and he confirmed they are 

raising beef cattle and have a maximum capacity of 12. The resulting MDS setback for this 

facility is 225 metres. The closest part of the subdivision lands fall 1092 metres from this facility. 

 

 

1976 Drummond Concession 1 

 

This property is owned by William and Susan Van Andel. ZanderPlan assisted the owners with a 

severance application for their property back in 2022. The old barns located on the property are 

not capable of housing livestock. No calculation was completed for the barn as part of the 

previous severance of the lot. As such, no MDS calculation is required in support of the 

subdivision for 1976 Drummond Concession 1. 
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1879 Drummond Concession 1 

 

As part of the severance application for the Van Andel property ZanderPlan spoke to the owner 

of 1879 Drummond Concession 1 and completed an MDS calculation for 58 beef cattle. The 

calculation has been re-done as a Type B MDS in support of the proposed subdivision 

application. The calculation resulted in a setback of 359 metres for the barn. The closest part of 

the subdivision lands fall 745 metres from this barn. 

 

 

1700 Drummond Concession 1 

 

This property consists of a flag-shaped parcel of land measuring approximately 5.5 acres in size 

containing a house and two outbuildings. One of the two building is located in the back right 

corner of the property. The current aerial photo for the property does not indicate the 

presence of any livestock (See Figure 17). However, the 2008 aerial photo does show some 

activity around this barn (See Figure 18). This structure would constitute an unoccupied 

livestock facility for the purpose of MDS. 

 

 
 

Figure 17 – Current Aerial Photo of 1700 Con 1 

 
 

Figure 18 – 2008 Aerial Photo of 1700 Con 1 
 

Using the measuring tool on AgMaps the barn was estimated to be 30ft by 35ft for a total area 

of 1,050sq.ft or 97.5 square metres (See Figure 19). Implementation Guideline #20 of 

Publication 853 speaks to MDS setbacks for Unoccupied Livestock Barns stating MDS I setbacks 

are not required when “the floor area of the unoccupied livestock facility is less than 100m2.” 

Based on the size of the facility being less than 100m2 MDS I calculations would not be required 

for this use as it is undersized and unoccupied. 
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Figure 19 – Length and Width Dimension of the Unoccupied Facility 
 

 

1381 Drummond Concession 1 

 

As previously mentioned in this letter ZanderPlan completed an MDS calculation for Anthony 

Timmerman to support severances on his property fronting to Drummond Concession 1. The 

barn assessed in that calculation was 1381 Drummond Concession 1. Based on discussions with 

the owner it was determined the barn could house 12 beef cattle and 2 horses. These numbers 

have been input for the new calculation in support of the proposed subdivision. The required 

setback from the barn was determined to be 233 metres. The closest part of the subdivision 

lands fall 1,084 metres from the barn. 

 

 

264 Rathwell Road 

 

This property is located on the south side of Highway 43 falling within 1500 metres of the 

proposed subdivision. Based on current and historic air photos there is a barn building on this 

property. However, the appears to be significant damage to the barn roof on aerial photos. A 

subsequent visit to the property showed in fact large sections of the roof are missing (See 

Figure 20). Five horses were noted on the property during the visit. Also noted during the site 

visit was a brand new run-in structure not visible on current aerial photos (See Figure 21). This 

run-in was being used as shelter for the horses. There was no indication that the current barn 
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building in its state of disrepair was being used for livestock. The old barn is located more than 

1200 metres from the subdivision lands separated by a major roadway with nearly one dozen 

dwellings intervening between the old barn and subdivision (See Figure 22). Given only a run-in 

is being used for a few horses on the property with several intervening uses an MDS calculation 

was deemed unnecessary. 

 

 
 

Figure 20 – Site Photo of Current Barn 

 

 
 

Figure 21 – Site Photo Showing Run-In 

 
 

Figure 22 – Intervening Use Map between 264 Rathwell Road and Subdivision Lands 
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Based on the assessment completed for the 13 properties suspected of having livestock within 

1500 metres of the Burns Farm Subdivision it has been demonstrated that none of the facilities 

will impact the proposed lots or placement of dwellings per the Grading Plan. The proposed 

subdivision would comply with the MDS Guidelines. 

 

Should you have any further questions please do not hesitate to contact the undersigned. 

 

Sincerely, 

 

 
___________________________________ 

Chris Clarke, B.Sc., CPT 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Stantec Consulting Ltd. has been retained to complete the draft stormwater management (SWM) 
servicing design of the Crain subdivision lands located in Drummond North Elmsley fronting onto 
Drummond Concession 1 & 2 Roads in the County of Lanark. The proposed development property 
is located just outside Perth and occupies the east half of Lot 7, Concession 1 in the Geographic 
Township of Drummond / North Elmsley. The proposed subdivision is currently undeveloped, 
except for an existing road constructed within the property that connects both Concession Roads. 
The subject area is generally bounded by agricultural lands. However, a large wetland exists north-
west of Drummond Concession Road 2. The 39.3-ha site will consist of a rural residential 
development and associated accessing infrastructure as shown on Drawings SSGP-1 and SSGP-2.  

1.2 OBJECTIVE & SCOPE 

This stormwater management (SWM) report and analysis has been prepared to demonstrate 
adherence to established design criteria and support Mr. Crain’s development plan for the Draft 
Approval Phase of the Submission with the County of Lanark and Rideau Valley Conservation 
Authority (RVCA). The results of the SWM analysis, preliminary SWM servicing plans and grading 
plans are summarized in this report. This report does not include a detailed design of a stormwater 
management facility or detailed design of offsite drainage ditches that do not form part of the 
proposed subdivision. 

1.3 BACKGROUND RESOURCES 

The following studies, standards and GIS resources were referenced in the preparation of this 
report: 

 City of Ottawa Sewer Design Guidelines and Technical Bulletin Amendment, 1st Ed., City of 
Ottawa, November 2004 amended January 31st, 2012 

 Stormwater Management Planning and Design Manual, MOE (Ontario), March 2003 

 Engineer’s Report on the Drummond-Elmsley Municipal Drain and Branches. Township of 
Drummond, Township of North Elmsley. July 1967 (See Appendix B).  

 Addendum to the Engineer’s Report on the Drummond-Elmsley Municipal Drain and 
Branches. Township of Drummond, Township of North Elmsley. March 1970 (See Appendix 
C). 

 Digital Elevation Model, 2 m resolution, 2014. 

 Topographical Site Survey. October 2021 
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 Constructed Drains Dataset. Ontario Geo Hub. January 1st 1990, amended 2022.  
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2.0 DESIGN CRITERIA AND CONSTRAINTS 

2.1 DESIGN CRITERIA 

The stormwater management criteria were established through review of the background 
documentation, conversations with Rideau Valley Conservation Authority (RVCA) staff, and is 
supplemented with current design practices outlined by the City of Ottawa (2012) and MOE (2003) 
guidelines. 

 100-year water depths in roadside ditches cannot cause surface flooding on any building 
or structure 

 Roadside ditches and realigned channels to be sized to convey the 100-year 24-hour SCS 
storm and the 100-year 24-hour SCS storm with City of Ottawa IDF parameters increased 
by 20% to account for climate change 

 Post development runoff up to and including 100-year storm to be restricted to pre-
development levels both at the Sommerville municipal drain north of the site and at the 
point where runoff from the southeast end of the proposed subdivision joins the 
Drummond-Elmsley Municipal Drain. 

 Culverts along the roadside ditch to be sized to convey the 100-year 24-hour SCS storm 
without overtopping the roads 

 Provide adequate emergency overflow conveyance off-site 

 Divert all rooftop drainage onto the green grass along the property, some of which would 
get infiltrated and rest drained onto the proposed ditches. 
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3.0 TARGET DISCHARGE DETERMINATION 

The allowable discharge rates from the development property must be determined in order to 
successfully design a stormwater management plan.  This involves assessing the peak runoff from 
the site’s existing conditions and determining the capacity of the existing municipal drains.  

3.1 EXISTING DRAINAGE CONDITIONS 

The current land use for the site is agricultural. The topography of the southeast corner of the site 
generally falls southeast towards Concession 1 Road. Drainage across the remaining site is 
facilitated through the Sommerville Branch and Imerson Branch of the Drummond-Elmsley 
Municipal Drain for the northwest and central portions, respectively.  

3.2 EXISTING CONDITIONS MODEL 

3.2.1 MODEL METHODOLOGY 

A comprehensive hydrologic modeling exercise was completed with PC-SWMM version 7.4.3240 
to generate pre-development runoff response from the site and external areas. The pre-
development stage model is shown in Figure 1. The overall area was sub-divided into several 
subcatchments tributary to the system of roadside ditches, culverts and municipal drains. Due to 
the rural drainage area, the 100-year 24-hour SCS storm event was used to generate surface 
runoff from the site and external areas under the pre-development stage. The pre-development 
stage peak flows were obtained at three outlet locations as indicated in Figure 1:  

1) Northwest outlet, a culvert leaving the site into Concession 2 Road ditch 

2) Central outlet, the Imerson Branch ditch leaving the site at the mid-point of the subject 
site’s northeastern property line 

3) Southeast outlet, a channel at the southeast corner of the subject site’s boundary, onto 
Concession 1 Road 
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Figure 1. Existing Conditions Model Layout 

  

The following assumptions were applied to the existing condition model: 

 Hydrologic parameters as per Ottawa Sewer Design Guidelines, including Manning’s ‘n’, 
initial abstraction and depression storage values (see Appendix A.1) 
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 The SCS Method was used to calculate CN values for each subcatchment based on 
existing land use and available soil information (see Appendix A.2) 

 Land use across the site was obtained from aerial photographs as shown in Figure 1  

 Subcatchment and drainage system were delineated using DEM data 

 Ditch cross sections were estimated based on 2k mapping  

 Model downstream system is truncated at a large hydraulic drop of the Drummond-
Elmsley Municipal Drain and it is assumed that the downstream system will not back up 
due to the large drop 

3.2.2 MODEL RESULTS 

The pre-development model was run with 100-year 24-hour SCS storm event entirely. The 
simulated maximum flow is shown in Table 3.3.1. An alternative version of the model is also 
made, in which the northwest and central outlets are set to discharge freely without the 
downstream boundary condition. The free outlet maximum flows will be used to compare the 
post-development at these two locations. The Southeast outlet remains no change.  

The post-development peak flows up to the 100-year 24-hour SCS storm event must be restricted 
to be less than or equal to these target flow rates.  

Table 3.3.1: Target Release Rate 

Outlet Location Allowable 
Discharge Rate 

(m3/s) 

Allowable 
Discharge Rate 

with No Boundary 
Condition (m3/s) 

Northwest outlet 0.948 1.429 

Central outlet 0.768 0.794 

Southeast outlet 0.557 0.557 
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4.0 STORMWATER MANAGEMENT DESIGN 

The following sections describe the proposed conditions for the post-development stage and the 
stormwater management plan for the Crain subdivision in the context of the background 
documents and governing criteria. 

4.1 PROPOSED CONDITIONS 

Stormwater from the subdivision will be collected in roadside ditches and ultimately directed to 
the Drummond-Elmsley Municipal Drain, through the three outlets. 

4.2 PROPOSED CONDITIONS MODEL 

4.2.1 MODEL METHODOLOGY 

The post-development model (Figure 2) was built on top of the pre-development model. It 
includes new ditches along the future roadside and backyard of lots. The southwest backyard 
ditches will capture external flows from the upstream system.  

To meet the stormwater discharge criteria for the proposed development, the proposed ditches 
will be used to promote stormwater detention and to reduce peak flow discharge from the 
area.  

There is an elevation discrepancy between the proposed ditches based on surveying data and 
the existing drainage system generated from the more coarse DEM data. The surveying data is 
generally lower by around 1.0 to 1.5 meters and it results in a connectivity mismatch in the model 
at the proposed outlets such that the proposed ditch system is lower than the downstream 
system.  

If true, it will only start to drain by gravity to the downstream system when water levels overcome 
the elevation difference. The level of accuracy in the 2 m by 2 m DEM data is expected to be 
relatively rougher and less precise than the on-site surveying data. It is recommended to perform 
on-site measurement at certain major downstream locations, such as culvert crossing, in order to 
verify the actual elevation and to adjust the level accordingly in the model.  

For the outlet ditch boundary conditions, the Northeast and Central outlet ditches are assumed 
to have a normal depth at a slope of 0.2%. For the Southeast, DEM and survey elevations were 
available and so were used in this location. 
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  Figure 2: Proposed Conditions Model Layout 

4.2.2 MODEL RESULTS 

The post-development model was simulated with a 100-year 24-hour SCS rainfall event. Flows will 
be regulated via orifices or flow control devices to meet the allowable discharge rate of the pre-
development stage. Future ditches in the area have been designed to store water during and 
after the rainfall event. Table 4.1 outlines the maximum discharge flows at the three locations, in 
comparison with the flowrates at the pre-development stage.  
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Table 4.1: 100-Year Peak Maximum Release Rates 

Outlet Location 

Allowable 
Discharge 

Rate with No 
Boundary 
Condition 

(m3/s) 

Control Size 
(mm) 

Maximum 
Discharge 
Flow (m3/s) 

Maximum 
Water 

Level (m) 

Northwest outlet 1.429 900 x 1800 
Rectangular 1.180 0.78 

Central outlet 0.794 600 
Diameter 0.590 1.41 

Southeast outlet 0.557 
690 

Diameter 
0.406 0.54 

 

As can be seen from the table, post-development discharge rates at each of the three outlets 
are all below the pre-development allowable discharge rates. The proposed ditches and cross-
sections have sufficient storage to detain the volumes generated. 

4.2.3 MODEL RESULTS – CLIMATE CHANGE 

The post-development model was also evaluated with a 100-year 24-hour SCS rainfall event with 
a 20% increase for testing potential climate change impacts. Table 4.2 outlines the maximum 
discharge flows with the climate change impact at the three locations, in comparison with the 
flowrates at the pre-development stage. The drainage system will be able to maintain the water 
within the ditch system without causing any surface flooding, but it will result in an overflow in the 
northwest and central outlets through overflow weirs (the flow in the summary table includes 
both orifice and weir flows combined).  

The drainage system should be reevaluated and verified with proper downstream boundary 
conditions once elevations of downstream system is properly readjusted with more accurate off-
site survey data.  
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 Table 4.2: 100-Year 20% Increase Peak Release Rates 

Outlet Location 

Allowable 
Discharge 

Rate with No 
Boundary 
Condition 

(m3/s) 

Control Size 
(mm) 

Maximum 
Discharge 
Flow (m3/s) 

Maximum 
Water 

Level (m) 

Northwest outlet 1.966 
800 x 1400 

Rectangular 
1.643 0.91 

Central outlet 1.106 600 
Diameter 1.182 1.61 

Southeast outlet 0.668 690 
Diameter 0.553 0.66 
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5.0 EROSION AND SEDIMENT CONTROL 

In order to control erosion and migration of sediment-laden runoff off site during construction, an 
erosion and sediment control plan will be required for the subdivision.  Therefore, an appropriate 
inspection and maintenance program is necessary that will be employed by the contractor, 
and will consider the following goals:  

 Minimizing erosion and release of sediment from the site 

 Proposed channels to be dug well in advance of any other construction activities to 
ensure the banks are stabilized with vegetation prior to connections and flow 
conveyance 

 Minimizing the risk of environmental damage 

 Immediate stabilization and containment of any exposed soil and/or stockpiles 

 Frequent inspection of all controls during construction and after significant rainfall events 
(greater than 13 mm) for sediment accumulation and erosion 

 Protecting adjacent areas, watercourses, and other environmentally sensitive receptors 

 Immediate repair of all noticeable erosion, with investigation into the cause so 
implementation of mitigation measures is done to prevent recurrence  

 Complying with all applicable environmental regulatory requirements 

 Maintenance of the erosion control measures during construction 

 Preparation of monitoring reports outlining the condition of erosion control works, their 
overall performance, and any actions such as repairs, replacement or modification 

The ESC Plan should preserve vegetation; establish construction access; control the flow rates; 
include site specific sediment controls; stabilize soils, channels and outlets; protect slopes and 
drain inlets; control pollutants and dewatering and finally maintain best management practices 
at all times. 
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6.0 APPROVALS 

The Rideau Valley Conservation Authority (RVCA) will need to be consulted in order to obtain 
municipal approval for site development. A Requirement for an MECP Permit to strengthening, 
changing and/or diverting the south-north drainage course bisecting the site, which is subject to 
the Fill, Construction and Alteration to Waterways regulation may be required and can be 
confirmed by the geotechnical consultant at the time of application. 

Though not stormwater related, it should be pointed out that an Environmental Impact Statement 
(EIS) is required by the County of Lanark to identify features like grasslands, species at risk and 
natural heritage features. EIS would also be looking at the impacts to the municipal 
drain/watercourse and is usually needed when development or site alteration is proposed or 
adjacent to the environmentally designated lands or other features of the natural heritage. Any 
impacts on trees, species or habitat should also be addressed. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

7.1 STORMWATER MANAGEMENT 

The stormwater management plan provided can effectively control on-site runoff and meet the 
target allowable release rate. Ditches in the drainage system will be served as storage for retention 
of excess water volume by controlling the expected post-development 100-year storm run-off 
from the proposed development area to the existing 100-year storm runoff release rate.  

The ultimate storm outlets for the site are split between three outlet locations i.e., the northwest 
outlet (culvert), central outlet (Imerson Branch ditch) and the southeast outlet (southeast corner 
channel). A pre- and post-development model was simulated with 100-year 24-hour SCS rainfall 
event. Flow discharge will be regulated to meet the allowable discharge rate of the pre-
development stage and future ditches in the area will serve as storage to retain the waters during 
and after the rainfall event. Moreover, the post-development model was also evaluated with 
potential climate change impact. The drainage system will be able to maintain the water within 
the ditch system without causing any surface flooding, but it will result in an overflow in the 
northwest and central outlet through an emergency weir and will exceed the pre-development 
stage discharge limits at northwest and central outlet locations.  

Due to the discrepancy in offsite ditch elevations between surveying data and DEM data, it is 
recommended to perform additional off-site survey after the draft plan stage, in order to verify 
the actual elevations of the outlet ditches. The current design assumes a normal depth of water 
for a 0.2% ditch slope at the outlets. The drainage system should be reevaluated and verified with 
surveyed downstream elevations at detailed design to ensure boundary conditions are 
accurately represented.  

7.2 EROSION AND SEDIMENT CONTROL 

An Erosion and Sediment Control plan is required to control erosion and migration of sediment-
laden runoff off site during construction.  All the elements of the ESC must be followed to adhere 
to the guidelines and protecting the adjacent areas, watercourses, and other environmentally 
sensitive areas. 

7.3 APPROVALS/PERMITS 

The Rideau Valley Conservation Authority (RVCA) will need to be consulted to obtain municipal 
approval for site development. An Environmental Impact Statement (EIS) under the requirement 
of the County of Lanark is needed to identify natural heritage features, species at risk and 
wetlands to determine the possible impacts.  

 

. 
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Appendix A Hydrological Parameters and SCS Method 

A.1 HYDROLOGICAL PARAMETERS 

  



HYDROLOGICAL PARAMETERS 

 

1. Inlet Time / Time of Concentration 
• an Inlet time of 10 minutes has been used for all land uses and lot grading 

configurations. 
 

2. Runoff Coefficent 
• the runoff coefficient (C) as applied in the Rational Method accounts for the process 

of hydrologic abstractions and runoff diffusion.  
• the hydrologic abstractions include interception, infiltration, surface storage, 

evaporation, and evapotranspiration. 
 

3. Imperviousness Ratio 
• The imperviousness ratio (imp) provides the percentage of impervious area in relation 

to the total area.  
• The following equation provides the basis for determining a blended runoff 

coefficient when a basin consists of a mixture of impervious and pervious areas: 
 

 

 

 

 

 
4. Depression Storage 

• If the intensity of the rainfall reaching the ground exceeds the ground’s infiltration capacity, 
the excess will begin to fill the small depressions on the ground surface. For impervious 
surfaces, this will occur almost immediately. Once these tiny depressions have been filled, 
overland flow will start and will contribute to runoff. 

• In the Ottawa Area, typical default values for depression storage are 1.57mm for 
impervious areas and 4.67 mm for pervious grassed areas. 
 

5. Infiltration 
• The Horton Method provides a hydrologic based approach to calculating infiltration 

rates and is commonly applied in urban drainage models. The Horton Method is 
described in this section since it is the most widely used when computer modeling 
urban basins. 

• The Horton infiltration equation defines the infiltration capacity of the soil in time 
based on a decay function ranging from a initial maximum infiltration rate that 
changes to a lower limiting rate as the storm progresses. 
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A.2 SCS METHOD – CN VALUES AND RUNOFF COEFFICIENTS 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Runoff Coefficients for Various Soil Conditions 

 

 

 

 

 

 

 

 

 

 

 

• For paved areas and roofs use: 0.9, gravel surfaces: 0.25 to 0.7 and road shoulders: 0.7 
• For 25-year storms add 10%, 50 year storms add 20 % and 100 year storms add 25 % to C value 

 

CN Values for Various Soil Groups 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Hydrology, Engineering Handbook, USDA, Soil Conservation Services (1968) 
NOTE: Assume AMC II and Ia = 0.2S 

 
Topography and Vegetation 

Soil Texture 
Open Sandy 

Loam 
Clay and 
Silt Loam 

Tight Clay 

Woodland 
Flat 0-5 % Slope 
Rolling 5-10 % Slope 
Hilly  10-30 % Slope 

 
0.10 
0.25 
0.30 

 
0.30 
0.35 
0.50 

 
0.40 
0.50 
0.60 

Pasture 
Flat 0-5 % Slope 
Rolling 5-10 % Slope 
Hilly  10-30 % Slope 

 
0.10 
0.16 
0.22 

 
0.30 
0.36 
0.42 

 
0.40 
0.55 
0.60 

Cultivated 
Flat 0-5 % Slope 
Rolling 5-10 % Slope 
Hilly  10-30 % Slope 

 
0.30 
0.40 
0.53 

 
0.50 
0.60 
0.72 

 
0.60 
0.70 
0.82 

 Hydrologic Soil 
Group 

Cover Type and Hydrologic Condition A B C D 
Open space: (lawns, parks, golf courses, cemeteries)     
Poor condition (grass cover < 50%) 68 79 86 89 
Fair condition (grass cover 50% to 75%) 49 69 79 84 
Good condition (grass cover >75%) 39 61 74 80 
     
Impervious areas:     
Paved parking lots, roofs, driveways, etc. 98 98 98 98 
(excluding right-of-way)     
     
Streets and roads:     
Paved; curbs and storm sewers excluding ROW 98 98 98 98 
Paved; open ditches (including right-of-way) 83 89 92 93 
Gravel (including right-of-way) 76 85 89 91 
Dirt (including right-of-way) 72 82 87 89 
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Appendix B  

Engineer’s Report on Drummond-Elmsley Municipal Drain And 
Branches 
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Appendix C Addendum To the Engineer’s Report 
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EXECUTIVE SUMMARY 

 

Past Recovery Archaeological Services was retained by McIntosh Perry Consulting Engineers 

Ltd. on behalf of Crains’ Construction Ltd. to undertake Stage 1 and 2 archaeological 

assessments of a proposed subdivision located within Part Lot 7, Concession 1 of the geographic 

Township of Drummond, County of Lanark (see Figures 1 and 2).  The subject property 

contained approximately 95 acres (38.32 ha) of open farmland. 

 

The purpose of the Stage 1 assessment was to assess the archaeological potential of the study 

area and to present recommendations for the mitigation of any significant known or potential 

archaeological resources.  To this end, preliminary historical, environmental and archaeological 

research was conducted and a visual inspection of the study area was undertaken in order to 

make a determination of archaeological potential.  The results of this study deemed that the 

subject property possessed potential for both pre-Contact and historic period archaeological 

resources.  The property inspection, however, revealed significant deep disturbance had occurred 

on portions of the subject property, including both the north and south ends next to Drummond 

Concessions 1 and 2, and along a newly constructed road running northwest/southest down the 

centre of the lot.  These areas were deemed to have no archaeological potential. 

 

The purpose of the Stage 2 assessment was to determine if there were any archaeological 

resources within the study area and if so to recommend appropriate next steps.  As the 

undisturbed portions of the property consisted of undisturbed open fields, these lands were 

ploughed, disced and allowed to weather before being fieldwalked at five metre intervals.  Small 

areas of non-draining or permanent standing water were avoided.  No cultural material or other 

evidence of archaeological interest was identified during the Stage 2 pedestrian survey.  

 

This study provides the basis for the following recommendation:  

 

1) No further archaeological investigation of the study area as defined in Figure 3 is 

required 
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The reader is also referred to Section 5.0 below to ensure compliance with the Ontario Heritage 

Act as it may relate to this project. 
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1.0  INTRODUCTION 

 

Past Recovery Archaeological Services Inc. (Past Recovery) was retained by McIntosh Perry 

Consulting Engineers Ltd. on behalf of Crains’ Construction Ltd. to undertake a Stage 1 and 2 

archaeological assessment of a proposed subdivision located within Part of Lot 7, Concession 1 

of the geographic Township of Drummond, now the Township of Drummond/North Elmsley, 

County of Lanark (see Figures 1 to 3).  

 

The objectives of the combined Stage 1 and 2 archaeological assessment were as follows:  

 

 To provide information about the geography, history and current land condition of the 

study area;  

 To describe any previous archaeological fieldwork and evaluate the archaeological 

potential of the study area;  

 To recommend appropriate strategies for Stage 2 archaeological assessment in the event 

further assessment is warranted;  

 To document all archaeological resources on the property; and  

 To determine whether the property contains archaeological resources requiring further 

assessment.  
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2.0  PROJECT CONTEXT 

 

This section of the report provides the context for the archaeological work undertaken, including 

a description of the study area, the related legislation or directives triggering the assessment and 

the confirmation of permission to access the land.   

 

2.1  Development Context 

 

The study area is located within Part of Lot 7, Concession 1, of the geographic Township of 

Drummond, County of Lanark (see Figures 1 and 2).  The property consists of a rectangular lot 

comprised of approximately 95 acres (38.32 ha) of open farmland extending between Drummond 

Concessions 1 and 2 (Figure 3).  A small lot (approximately 5 acres or 2.15 ha in size) at the 

north end next to Drummond Concession 2 (County Road 10) had previously been severed and 

was excluded from this survey.  

 

This project was initiated by McIntosh Perry Consulting Engineers Ltd. (the project planner) on 

behalf of Crains’ Construction Ltd. (the project proponent).  The subject property will be the 

subject of an application for approval of a plan of subdivision.  The project is in the preliminary 

stages, and no formal submission has been made to the County of Lanark (the Planning Act 

approval authority for the plan of subdivision) as of yet.  The project planner has had a pre-

consultation meeting with the Township of Drummond/North Elmsley planning administrator.  

Given that the property is located adjacent to features of archaeological potential, the project 

proponent and project planner hired Past Recovery to complete Stage 1 and Stage 2 

archaeological assessments.     

 

A draft plan of subdivision is forthcoming but was unavailable for inclusion in this report.  A 

satellite image of the study area showing the limits of the subject property as described by the 

project planner can be seen in Figure 3. 

 

2.2  Access Permission and Limitations 

 

Permission to access the subject property and complete all aspects of the archaeological 

assessment, including photography and the recovery of any artifacts found, was granted by the 

project proponent on behalf of the current land owner. 
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3.0  STAGE 1 ARCHAEOLOGICAL ASSESSMENT 

 

The purpose of the Stage 1 archaeological assessment was to provide background information 

about the study area to determine the archaeological potential of the property and to present 

recommendations for the mitigation of any significant known or potential archaeological 

resources.   

 

3.1  Historical Context 

 

This section includes a summary of previous research undertaken in the general area, a brief 

overview of human settlement in the region with the intention of providing a context for the 

evaluation of known and potential archaeological sites and property specific documentary 

research presenting a record of land use history.  Historical research was undertaken at Library 

and Archives Canada (LAC), the Lanark County Land Registry Office (LCLRO) in Almonte, the 

map room at the Stouffer Library at Queen’s University and the Perth Historical Society.   

 

3.1.1  Previous Historical Research 

 

There are numerous histories of Lanark County which offer some insights into the development 

of the study area.  Belden’s Illustrated Historical Atlas of Lanark County provides a nineteenth 

century description of the county’s geography and settlement and also includes information on 

North Elmsley Township (Belden 1880).  More recent histories of Lanark County include A 

Pioneer History of the County of Lanark (McGill 1968) and Lanark Legacy (Brown 1984).  Two 

more detailed accounts of the Perth area are A History of Drummond Township (Ebbs 1999) and 

Perth: Tradition & Style in Eastern Ontario (Turner 1998).   

 

3.1.2  Regional Pre-Contact Cultural Overview 

 

The objective of this section is to briefly summarize human settlement in the region with the 

intention of providing a context for the evaluation of known and potential archaeological sites. 

 

The earliest human occupation of southern Ontario began approximately 11,000 years ago with 

the arrival of small groups of hunter-gatherers referred to by archaeologists as Palaeo-Indians.  

These groups gradually moved northward as the glaciers and glacial lakes retreated.  While very 

little is known about their lifestyle; it is likely that Palaeo-Indian groups travelled widely relying 

on the seasonal migration of caribou as well as small animals and wild plants for subsistence.  

They produced a variety of distinctive stone tools including fluted projectile points, scrapers, 

burins and gravers. 

 

Most archaeological evidence for the Palaeo-Indian period has been found in south-western and 

south-central Ontario at sites located on the former shorelines of glacial Lake Algonquin.  First 

Nations settlement of eastern Ontario was late in comparison to these other parts of the province 

as a result of the high water levels of the St. Lawrence Marine Embayment of the post-glacial 

Champlain Sea (Hough 1958:204).  Some evidence has been found along the north shore of Lake 
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Ontario and in the Rideau Lakes.  Late Palaeo-Indian non-fluted lanceolate points have been 

found in the Thousand Islands and along the Cataraqui River, just north of Kingston (Kennett 

and Earl 2000).   

 

During the succeeding Archaic period (ca. 7000 to 1000 B.C.), populations continued to follow a 

mobile hunter-gatherer subsistence strategy, although there appears to have been a greater 

reliance on fishing and gathered food (e.g. plants and nuts) and more diversity between regional 

groups.  The tool kit also became increasingly diversified, reflecting an adaptation to 

environmental conditions similar to those of today.  This included the presence of adzes, gouges 

and other ground stone tools believed to have been used for heavy woodworking activities such 

as the construction of dug-out canoes, grinding stones for processing nuts and seeds, specialized 

fishing gear including net sinkers and plummets and a general reduction in the size of projectile 

points.  The middle and late portions of the Archaic period saw the development of trading 

networks spanning the Great Lakes, and by 6,000 years ago copper was being mined in the 

Upper Great Lakes and traded into southern Ontario.  There is increasing evidence of 

ceremonialism and elaborate burial practices and a wide variety of non-utilitarian items such as 

gorgets, pipes and ‘birdstones’ were being manufactured.  By the end of this period populations 

had increased substantially over the preceding Palaeo-Indian occupation. 

 

More extensive First Nations settlement of eastern Ontario began during this period, sometime 

between 5,500 and 4,500 B.C. (Kennedy 1970:61; Ellis, Kenyon and Spence 1990:93).  By this 

time, the Mississippi, Rideau and Ottawa River systems had developed and would have served as 

major transportation corridors.  Artifacts from Archaic sites in eastern Ontario suggest a close 

relationship to the Laurentian Archaic stage peoples of New York State.  Laurentian peoples 

occupied the Canadian biotic province transition zone between the deciduous forests to the south 

and the boreal forests to the north.  The Laurentian Archaic artifact complex contains large, 

broad bladed, chipped stone and ground slate projectile points, and heavy ground stone tools.  

This stage is also known for the extensive use of cold-hammered copper tools including 

“bevelled spear points, bracelets, pendants, axes, fishhooks, and knives” (Kennedy 1970:59).  

Sites from the Archaic period are thus more common in the region, with a number of finds in the 

Rideau Lakes area (Clermont 1999; Ellis & Ferris 1990:94; Gordon Watson 1979, 1981, 1982).   

 

Three Archaic sites are recorded on Big Rideau Lake: the Inderwick site (BeGb-1) on the north 

shore of Noble’s Bay is a small chipping station; the Adam’s Creek site (BeGb-8) slightly further 

north is a campsite or fishing station; and the Coutts site (BfGa-14) at the north end of the lake is 

an undiagnostic Archaic occupation. Archaic sites have also been identified along the north shore 

of Lake Ontario, in the Upper Ottawa Valley and along the South Nation River at Jessup's Falls. 

The earliest recorded human burials in eastern Ontario date to the Middle Archaic period. 

 

The introduction of ceramics marked the beginning of the Woodland period (ca. 1000 B.C. to 

A.D. 1550).  These populations continued to participate in an extensive trade network that, at its 

zenith ca. A.D. 200, spanned much of North America and included the movement of conch shell, 

fossilized shark teeth, mica, copper and silver.  Social structure appears to have become 

increasingly complex, with some status differentiation evident in burials.  It was in the Middle 
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Woodland period (ca. 300 B.C. to A.D. 900) that distinctive trends or ‘traditions’ evolved in 

different parts of Ontario for the first time, noted by archaeologists through variations in artifacts 

left behind.  The Middle Woodland tradition found in eastern and south-central Ontario has 

become known as ‘Point Peninsula’ (Spence, Pihl and Murphy 1990:157).  A greater number of 

known sites from this period has allowed archaeologists to develop a better picture of the 

seasonal round followed in order to exploit a variety of resources within a home territory.  

Through the late fall and winter, small groups would occupy an inland ‘family’ hunting area.  In 

the spring, these dispersed families would congregate at specific lakeshore sites to fish, hunt in 

the surrounding forest and socialize.  This gathering would last through to the late summer when 

large quantities of food would be stored up for the approaching winter. 

 

Although uncommon, Early and Middle Woodland sites have been found throughout the Rideau 

Lakes.  The Wyght (BfGa-11), Driscoll (BfGa-24) and Briggs Island (BfGa-6) sites on or near 

the south shore of Lower Rideau Lake provide important insights into this period of occupation 

(Gordon Watson 1979, 1980, 1999b).  The Loon site (BeGb-3), located within Murphys Point 

Provincial Park is a Middle or Late Woodland campsite (Swayze 1975).  At the south end of Big 

Rideau Lake, the Tracy’s Point site (BeGb-5) has been identified as an undiagnostic Woodland 

chipping station. 

 

Towards the end of the Woodland period (ca. A.D. 800) domesticated plants were introduced in 

areas to the south of the Canadian Shield.  Initially only a minor addition to the diet, the 

cultivation of corn, beans, squash, sunflowers and tobacco eventually gained in importance for 

Late Woodland peoples.  Along with this shift in subsistence, settlements located adjacent to the 

corn fields began to take on greater permanency as sites with easily tillable farmland became 

more important.  Eventually, semi-permanent and permanent villages were built, many of which 

were surrounded by palisades, suggesting growing hostilities between neighbouring groups. 

 

Three pre-Contact stage tribal groups occupied eastern Ontario in the final decades prior to the 

arrival of Europeans.  Agricultural villages, dating to A.D. 1400, of an Iroquoian people referred 

to as “proto-Huron” have been found in southern Hastings and Frontenac Counties (Pendergast 

1972).
1
  The St. Lawrence Iroquois occupied the upper St. Lawrence River valley.  Finally, 

various Algonquin groups occupied the Ottawa Valley (Day and Trigger 1978:793). 

 

3.1.3  Regional Post-Contact Cultural Overview 

 

Samuel de Champlain was the first European to document his explorations of eastern Ontario, 

initially in 1613 and again in 1615.  At this time he travelled from the Ottawa River up the 

Mississippi River to the southeast shore of Mississippi Lake and then overland along an Indian 

trail to the Rideau River.  Champlain was preceded by two of his emissaries, Étienne Brûlé 

around 1610 and Nicholas de Vignau in 1611, and it is possible that they travelled portions of the 

Rideau River system before him.  At this time, several changes occurred in the pattern of 

settlement for aboriginal populations in the region.  By 1615 the Huron had left much of the area, 

                                                 
1
  By A.D. 1500, the easternmost settlements of the Huron were located between Balsam Lake and Lake Simcoe. 
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and following their dispersal by the Five Nations in 1646, the Cayuga occupied the North Shore 

of Lake Ontario.  The region was settled by the Mississauga through the eighteenth and part of 

the nineteenth centuries.   

 

In the wake of Champlain’s travels, the Ottawa River became the principal route to the interior 

for explorers, missionaries, and fur traders.  Throughout the seventeenth and eighteenth centuries 

this route remained an important link in the French fur trade.  The French established Fort 

Frontenac at the present site of Kingston in 1673 and then La Presentation (Ogdensburg, New 

York) in 1700.  These forts were constructed to solidify the French hold on the lucrative fur trade 

and to enhance their ties with the local Native population.  Both forts were occupied by the 

British after the end of the Seven Year’s War in 1763.   

 

The recovery of European trade goods (i.e. iron axes, copper kettle pieces and glass beads) from 

Native sites throughout the Ottawa River drainage basin provides evidence of the extent of 

contact between Natives and the fur traders during this period.  The establishment of Fort 

Frontenac in 1673 undoubtedly led to an increase in the use of the Cataraqui River system.  As a 

major tributary of the Ottawa and with headwaters close to those of the Cataraqui, it is likely that 

the Rideau system was used throughout this period by both Natives and Europeans.  The English, 

upon assuming possession of the New France, continued to use the Ottawa River as an important 

transportation corridor. 

 

At first, the end of the French regime in 1760 brought little change to eastern Ontario.  Extensive 

European settlement did not begin until the late eighteenth century, spurred by the need for land 

on which to settle refugees of the American Revolution.  This led the British government into 

hasty negotiations with their military allies, the Mississauga, who were assumed, erroneously, to 

be the only Native peoples inhabiting Eastern Ontario.
2
  Captain William Redford Crawford, 

who enjoyed the trust of the Mississauga chiefs living in the Bay of Quinte region, negotiated on 

behalf of the British government.  In the so-called ‘Crawford Purchase,’ the Mississauga were 

cajoled into giving up Native title to most of Eastern Ontario, including what would become the 

counties of Stormont, Dundas, Glengarry, Prescott, Russell, Leeds, Grenville and Prince Edward, 

as well as the front townships of Frontenac, Lennox, Addington and Hastings and much of what 

is now the City of Ottawa (Lockwood 1996:24).  Settlement along the north bank of the St. 

Lawrence River and the eastern end of Lake Ontario began in earnest about this time.  Land from 

the Cataraqui River west to the Bay of Quinte was laid out in townships to be settled by some of 

the more than ten thousand United Empire Loyalists from Vermont, Connecticut, and New York 

who had gathered throughout Lower Canada awaiting supplies and transport to what was to 

become Upper Canada.     

 

By the late 1780s the waterfront townships were full and more land was required to meet both an 

increase in the size of grants
3
 to all Loyalists and grant obligations to the children of Loyalists 

                                                 
2
  At this time, there was a significant Algonquin presence in eastern Ontario and Mohawk Reserves had been 

established at Tyendinaga near Desoronto and at St. Regis near Cornwall.  
3  Civilians now received 200 acres instead of 100 acres, with an additional 200 acres for each of their children.  The 

size of grants for military veterans increased with rank with privates receiving 200 acres at the low end and, at the 
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who were now entitled to 200 acres in their own right upon reaching the age of 21 or in the case 

of daughters, being married.  Furthermore, in 1792 John Graves Simcoe offered free grants of 

land to anyone who would swear loyalty to the King, a policy aimed at attracting more American 

settlers.  As the government also dictated the setting aside of one-seventh of all the land for the 

Protestant Clergy and another one-seventh as Crown reserves, pressure mounted to open up more 

of the interior.  As a result, between 1790 and 1800 most of the remainder of the Crawford 

Purchase was divided into townships (Lockwood 1994:30).  

 

In 1815, the British government issued a proclamation in Edinburgh to further encourage 

settlement in British North America.  The offer included free passage and 100 acres of land for 

each head of family with each male child to receive his own 100 acre parcel upon reaching the 

age of 21 (Belden 1880:16).  At the same time, the government was seeking land on which to 

resettle disbanded soldiers from the War of 1812.  Demobilized forces, it was theorized, would 

act as a force-in-being to oppose any possible future incursions from the United States.  To this 

end veterans were encouraged to take up residence within a series of newly created ‘military 

settlements’ established at Lanark (1816), Perth (1816) and Richmond (1818).  Veteran land 

grants varied in size depending upon rank beginning with 100 acres for privates to as much as 

1,200 acres for senior officers (Ebbs 1999:6). The military were also responsible for the 

construction of a road linking the military settlements of Perth and Richmond that eventually 

became Concession 2, Drummond Township (Ebbs 1999:99).  The north end of the subject 

property fronts along this historical transportation route. 

 

The new ‘Military Colony of Perth’ and the townships of Bathurst, Drummond and Beckwith 

were surveyed between 1815 and 1816 by Reuben Sherwood and John Booth, while military 

surveyors also opened a road from Brockville to Perth through the winter months (Belden 

1880:17).  These were the first townships to be laid out specifically for British emigrants and 

demobilized military following the War of 1812.  Settlers began arriving at Perth in April of 

1816, which became the administrative centre for the new District of Bathurst in 1823 (Turner 

1992:33).  

 

With the settlement of Perth underway, somewhat after the fact, Lieutenant Governor Gore 

ordered Captain Ferguson, the Resident Agent of Indian Affairs at Kingston, to arrange the 

purchase of four or five townships to the rear of Crosby, Burgess, Elmsley, Montague and 

Marlborough from the chiefs of the Chippewa and Mississauga Nations (Ebbs 1999:5).  The 

Treaty in which Indian rights to the district were surrendered was signed by the Mississaugas in 

1819.
4
  The 300,000 acres acquired corresponded to the already created townships of Bathurst, 

Beckwith and Drummond (Brown 1984:10).     

 

                                                                                                                                                             
high end, field officers being granted 5,000 acres with an additional 200 acres for each member of their family.  In 

1784 a field officer had only received 1,000 acres and an additional 50 acres per family member (Lockwood 1994: 

30-32). 
4
  This, and the earlier ‘Crawford Purchase,’ ignored the fact that Native groups other than the Mississauga had 

legitimate claims to much of eastern Ontario.  The British chose only to deal with the Mississauga, with whom they 

had relatively good relations.    
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Understandably, as they moved onto their allotted parcels of land, the early European settlers 

found Native groups still residing in the area.  They also found evidence of the former extent of 

Native occupation.  In 1819, Andrew Bell wrote from Perth: 

 

 All the country hereabouts has evidently been once inhabited by the Indians, and for a 

 vast number of years too.  The remains of fires, with the bones and horns of deers round 

 them, have often been found under the black mound... A large pot made of burnt clay and 

 highly ornamented was lately found near the banks of the Mississippi, under a large 

 maple tree, probably two or three hundred years old.  Stone axes have been found in 

 different parts of the settlement.  Skeletons of Indians have been several times found, 

 where they had died suddenly or had been killed by accident in the woods.    

                  (cited in Brown 1984:8)   

  

By 1817, 84 individuals were residing in Elmsley Township, the number rising to 1,832 by 1822 

(Ancestry.com).  As European settlement spread, the Natives were increasingly pushed out of the 

region, moving further to the north and west.   

 

3.1.4  Property History 

 

The Crown patent for the east half of Lot 7, Concession 1 in Drummond Township, amounting to 

a 100 acre grant, was issued to John McKenzie in 1820.  It is not known if McKenzie actually 

occupied the property.  In 1833, McKenzie sold the half lot to the Honourable Peter McGill of 

Montreal for an undisclosed sum (Lanark County Land Registry Office or LCLRO Instrument F-

124).  McGill may well have been influenced in his purchase of the property as an investment by 

Benjamin Holmes, an executive with the Bank of Montreal of which McGill was also a director. 

Holmes, a veteran of the War of 1812, had received a Crown patent for the 100 acre west half of 

Lot 7, Concession 1, and for a brief period was involved in a commercial partnership in Perth 

before returning to Montreal (Dictionary of Canadian Biography 1976).  McGill sold the 100 

acres to John H. McDonagh (McDonough?) in 1844 (LCLRO Instrument H-136).  Two years 

later Rev. McDonough, (as his name then appeared in the land registry records) sold the property 

to John C. (G.?) Malloch (LCLRO Instrument I-236).  Upon Malloch’s death in 1854 the 

property was left to Edward G. Malloch, likely a son (LCLRO Instrument GR-151 and GR-152).  

In 1874 the lot was sold to Michael McManus (LCLRO Instrument 2F-763); the mortgage was 

held by Edward Malloch, who, according to the 1871 census, was then an established barrister in 

Perth (LAC microfilm reel C-10018).  The property passed to McManus’ son John in 1911, who 

eventually sold it to Percy James Gray in 1942 (LCLRO Instrument 2P-5192 and 2S-7658). 

 

The property history of Lot 7, Concession 1 suggests a speculative pattern of early ownership 

preceeding a stable occupation period that began with the Michael McManus purchase in 1874, 

and carried through to the mid-twentieth century.  McManus appears in both the 1881 and 1891 

census records (LAC microfilm reel C-13233 and T-6349).  In the latter, he is described as a 

fifty-two year old farmer with a wife and a family of seven children.   
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Whether or not there were nineteenth century structures on the property is unknown.  Historic 

maps of the area such as Walling’s map of 1863 and Belden’s map of 1880 did not assign any 

name to the property, nor do they depict any structures on it (Figures 4 and 5).  It is important to 

remember, however, that these historical atlases were sold by subscription, and for this reason 

the absence of names and/or structures from individual lots does not constitute evidence that the 

lot was not settled at the time.  Moreover, when structures were depicted on farm properties on 

these maps they invariably represented residences; other contemporary structures, such as barns, 

outhouses, sheds, smokehouses, etc., were rarely indicated.  

 

The earliest known depiction of structures on the subject property appears on a 1935 

topographical map at a scale of one inch to one mile (Figure 6).  It shows two unidentified 

buildings, likely a house and barn, within the southwest corner of the property fronting along 

Concession 1.  This structural arrangement remained relatively unchanged for several years as 

indicated on a later 1950 map (Figure 7), though by 1989 the smaller building, to the west of the 

larger structure, may have been replaced by another structure closer to the road (see Figure 1).  A 

communications tower had been erected immediately to the west.  A satellite image dating to 

2005 illustrates the two buildings in this area, connected to the road by a short driveway 

(Figure 8).  It depicts a long rectangular barn like structure on the east side of the driveway 

aligned parallel with Concession 1, along with a smaller building immediately to the west 

situated at right angles to the road.  These buildings had been removed by 2009 (see Figure 3).  

 

3.2  Archaeological Context    

 

This section describes the environmental and cultural context of the study area and, combined 

with the historical context outlined above, provides an evaluation of archaeological potential for 

the property.   

 

3.2.1  Previously Recorded Archaeological Sites 

 

A request for a search of all archaeological sites registered with the Provincial Archaeological 

Site Database maintained in Ontario by the Ministry of Tourism, Culture, and Sport (MTCS) 

revealed that no archaeological sites have previously been recorded within 1.0 kilometre of the 

subject property.   

 

3.2.2  Previous Archaeological Research 

 

To date there have been few archaeological investigations within the Perth area; most of these 

have been on historic properties within the town.  These include Inge-va (Stewart 1987; 

Dieterman 1988; Williamson 1989 and numerous excavations by the Ontario Heritage Trust 

from the early 1990s until present, Doroszenko, personal communication, 2010), McMartin 

House (Penny 1974; Stewart 1987), the Perth Museum (Blaubergs, personal communication, 

2000), the Lanark County Court House (Adams 1993, 1994; Daechsel 2005) and the former St. 

Andrews Presbyterian Church (Gromoff 2007, 2010).   
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Work within Drummond Township has been sporadic.  An initial archaeological survey of the 

Mississippi River was completed in 1977 and 1978 (Phill Wright, personal communication, 

2004).  The proposed Sheridan Subdivison along Highway 511 was assessed by Ken Swayze in 

2000, resulting in the identification of three pre-contact lithic scatters (Swayze 2000).  An 

assessment of the old Innisville bridge area was undertaken in 1982 and at that time a small 

collection of Native artifacts was recovered from a local resident who had found them in his 

garden (Ballantine 1982).  Tom Ballantine also undertook a survey of the Highway 511 corridor 

through the township (Ballantine 1984).  Adams Heritage completed an assessment of a gas 

pipeline route from Perth to Smith Falls extending through the extreme south-western section of 

the township, as well as Stage 2 and 3 assessments for a proposed subdivision near Innisville 

which resulted in the discovery of a large Middle Woodland site associated with a wetland 

adjacent to Mississippi Lake and a c.1850 cabin site (Nick Adams, 1997 and personal 

communication, 2006).  Heritage Quest Inc. undertook Stage 1 to 3 heritage assessments of 

Highway 7 improvements between Perth and Innisville, resulting in the identification of artifacts 

relating to a nineteenth century Orange Hall (Kennett 2000a, 2000b, 2001).   

 

No previous archaeological studies have been undertaken within or within fifty metres of the 

study area.   

 

3.2.3  Identified Local Cultural Heritage Resources 

 

There are no extant buildings, historical plaques or cemeteries on the subject property. 

 

3.2.4  Local Environment 

 

The assessment of present and past environmental conditions in the study area is a necessary 

component in determining the potential for past occupation.  Factors such as nearness to water, 

soil types, forest cover, and topography all contribute to the suitability of the land for 

exploitation and/or settlement.  As well, an examination of the geophysical evolution of the study 

area provides an indication of the possible range in age of pre-Contact sites that potentially could 

be found on the property. 

 

The study area lies within the Smiths Falls Limestone Plain physiographic region.  This region is 

characterized by shallow soils overlying limestone of the Beekmantown Group, including grey 

limestone, magnesian limestone, blue-grey dolostone and calcareous sandstone.  The surface 

topography is generally level with many undrained depressions forming bogs or wetlands 

(Chapman and Putnam 1984:196-197).  Surficial geology mapping shows that the study area lies 

mainly within an area of glacial till veneer with less than a metre of soil cover, apart from the 

northeast corner which contains glaciolacustrine offshore sediments (Figure 9).  An assumed 

marine limit associated with the Champlain Sea runs through the property.  The topography of 

the study area is generally flat. 

 

Soil mapping of Lanark County conducted in the 1966 identifies the soils in the north and south 

ends of the study area as sandy loams belonging to the Tennyson Series, a well drained grey-
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brown podzolic soil which in this area is moderately stony but gently sloping (Figure 10).  The 

central section of the property consists of Balderson sandy loam, an imperfectly drained grey-

brown podzolic soil, fairly level and moderately stoney.  Both soil types are similar apart from 

the drainage, generally confirmed by the presence of wet areas in the centre of the property 

during the Stage 2 assessment (Hoffman, Miller and Wicklund 1967:28-29 and Map Sheet for 

Lanark County, South Sheet). 

 

The study area lies within the Upper St. Lawrence Sub-region of the Great Lakes-St. Lawrence 

Forest Region.  Natural forests within this region include sugar maple and beech, along with 

basswood, white and red ashes, yellow and white birch, red maple, large tooth aspen, and red, 

white, and bur oaks.  Less common are rock elm, blue-beech, bitternut hickory, butternut, 

cottonwood and slippery elm, found in river valleys.  Small stands of black and silver maple 

appear in fertile lowlands, while poorly drained depressions have black ash.  In terms of conifers, 

hemlock, white pine, white spruce and balsam fir are most common, with red pine appearing on 

coarse textured soils, and black spruce and eastern white cedar appearing in wet soils (Rowe 

1977).  The area would have been cleared of the natural forest cover with the intensification of 

Euro-Canadian settlement and extensive logging in the early nineteenth century.   

 

The subject property is located within the Rideau Valley watershed.  Historically large wetland 

areas extended over much of Drummond Township until drainage projects, beginning in the last 

quarter of the nineteenth century, were undertaken by the local Council to improve conditions for 

agriculture (Epps 1999:107).  Recent topographic mapping provides an indication of the wetland 

areas that characterize much of the present Drummond/North Elmsley Township (see Figure 1).  

Long Swamp lies immediately to the west of the property, though is more than 300 metres away. 

 

3.2.5  Property Inspection 

 

In order to gain first-hand knowledge of the geography, topography, and current conditions of 

the study area to inform an evaluation of archaeological potential, a preliminary property 

inspection was undertaken on June 3
rd

, 2013.  The property inspection was conducted according 

to the archaeological fieldwork standards outlined in Standards and Guidelines for Consultant 

Archaeologists (MTCS 2011).  The weather was warm and sunny, permitting visibility of the 

local topography and the identification and documentation of features influencing archaeological 

potential. 

 

Field conditions and features influencing archaeological potential were documented with digital 

photographs.  The complete photographic catalogue is included as Appendix 1 and the locations 

and orientations of all photographs used in this report are shown in Figure 11.  As per the Terms 

and Conditions for Archaeological Licences in Ontario, curation of all field notes, photographs, 

and maps generated during the Stage 1 archaeological assessment is being provided by Past 

Recovery Archaeological Services pending the identification of a suitable repository.  An 

inventory of the records generated by the assessment is provided below in Table 1.     
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Table 1.  Inventory of the Stage 1 Documentary Record. 

 

Type of Document Description Number of Records Location 

Photographs Digital photographs 

documenting the Stage 1 

property inspection 

 10 photographs On PRAS computer network 

– file PR13-18 

 

 

The property was accessed through a gate situated in the centre of the property frontage along 

Drummond Concession 2 (County Road 10).  This portion of the subject property had been 

subject to recent and extensive machine grading that extended approximately 30 m from the road 

(Figure 12).  Soil, presumably resulting from this activity, had been banked adjacent to the west 

lot line in this area. 

 

Other on-site developments were clearly ongoing and noted both during this inspection and the 

subsequent Stage 2 investigation that followed.  The construction of a road through the center of 

the property was underway, which, when completed, will presumably connect Drummond 

Concessions 1 and 2 (Figure 13).  Work on this road construction had been begun at the gate 

entrance on Concession 2 and extended in a straight line southward.  This construction entailed 

the grading and preparation of a roadbed and the excavation of ditches along both sides.  A 

substrate of stone and gravel was being trucked in and levelled with the aid of a bulldozer in 

preparation for the road surface.  This work revealed shallow soil depths (under a metre in 

thickness) over limestone bedrock along the construction corridor.  The bedrock, laid bare by this 

work, was observed within the southern portion of the property in alignment with the projected 

course of the roadway (Figure 14). 

 

A concurrent project was also underway within the southern portion of the property fronting 

along Drummond Concession 1.  As observed, this work entailed extensive grading, filling and 

levelling activities, much of which was concentrated in the southwest corner of the property 

where, according to historic twentieth century cartographic and aerial photographic evidence, at 

least two unidentified structures had once stood (Figures 15 and 16). 

 

With the exception of these areas, the entire study area was comprised of previously cultivated 

fields occupying relatively flat topography, averaging 137 masl (450 ft.) (Figures 17 and 18).  

The topography declined gently to the south along the frontage with Drummond Concession 1.  

The open fields were bordered to the west and east by cedar rail and page wire fences within 

overgrown and broken tree lines.  No water courses were noted on or in close proximity to the 

subject property, although a degree of ponding was evident in the central portion of the lot, as 

well as in the southeast corner (Figures 19 and 20).   
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3.3  Analysis and Conclusions 

 

3.3.1  Determination of Archaeological Potential 

 

A number of factors are used to determine archaeological site potential.  For pre-Contact sites 

criteria are principally focused on topographical features such as the distance from the nearest 

source of water and the nature of that water body, areas of elevated topography including 

features such as ridges, knolls and eskers, and the types of soils found within the area being 

assessed.  For historic sites, the assessment of archaeological site potential is more reliant on 

historical research (land registry records, census and assessment rolls, etc.), cartographic and 

aerial photographic evidence and the inspection of the study area for possible above ground 

remains or other evidence of a demolished historical structure.  Also considered in determining 

archaeological potential are known archaeological sites within or in the vicinity of the study area. 

 

Archaeological assessment standards established by MTCS (Standards and Guidelines for 

Consultant Archaeologists, 2011) establish minimum distances to be tested from features 

indicating archaeological potential.  Areas that are considered to have pre-Contact site potential 

and therefore require testing include lands within 300 metres of water sources, wetlands or 

elevated features in the landscape including former river scarps.  Areas of historic archaeological 

site potential requiring testing include locations within 300 metres of sites of early Euro-

Canadian settlement and 100 metres from historic transportation corridors.  Further, areas within 

300 metres of registered archaeological sites, designated heritage buildings or structures/ 

locations of local historical significance are considered to have archaeological potential and 

require testing.  

 

The review of the local environmental conditions provided above in Section 3.2.4 indicates that 

the study area lies in proximity to or contains features of archaeological potential.  Specifically, 

detailed surficial geology mapping of the study area shows that it contains offshore marine 

sediments and an assumed marine limit associated with the Champlain Sea.  This indicates that 

there is potential for late Palaeo-Indian or early Archaic period archaeological sites on the 

property.  Given this,  all portions of the subject property should be considered to have potential 

for the presence of archaeological resources.  In addition, the soils of the study area are for the 

most part well-drained sandy loams, presenting favourable conditions for both pre-Contact and 

early historic settlement. 

 

The review of archival documents and mapping described above in Section 3.1.4 suggests that 

the subject property exhibits potential for the presence of archaeological resources associated 

with nineteenth century Euro-Canadian settlement and land-uses.  Though no documentation was 

found indicating that there was a historical farmstead on the east half of Lot 7 prior to the mid-

1870s, both Drummond Concession 1 and Drummond Concession 2 were historical 

transportation corridors, the latter road joining Perth to Franktown and Richmond in the early 

nineteenth century.  Thus it is possible the lot was occupied prior to the McManus purchase in 

1874. 

 



Stage 1 and 2 Archaeological Assessment 

Burns Farm Property, Lot 7 Con.1, Drummond Twp.                      Past Recovery Archaeological Services Inc. 

 

 

 

 

14 

Thus the Stage 1 archaeological assessment has concluded that the entire subject property 

exhibits potential for pre-Contact archaeological sites focussed on physiographic features and 

that the north and south ends of the property exhibit potential for historic Euro-Canadian 

archaeological sites given the presence of historical transportation corridors, as laid out in 

Standards and Guidelines for Consultant Archaeologists (MTCS 2011).  

 

There were, however, features in the landscape illustrating the presence of deep disturbance, 

allowing some parts of the property to be eliminated from further archaeological survey 

(Figure 21); specifically: 

 

 there was evidence of grading, filling and levelling activities taking place in proximity to 

the existing roadways bordering the subject property to the north and south; 

 there was extensive disturbance noted within the southwest portion of the subject 

property resulting from the complete removal of the two buildings previously situated in 

this area as indicated by cartographic and satellite evidence presented in this report; and 

 a road with flanking ditching had been extended through the center of the subject 

property along a northwest to southeast alignment, below which all soil had been 

removed to bedrock 

 

A Stage 2 archaeological assessment is recommended for the remainder of the study area (see 

Figure 21), consisting of the open fields that dominate the majority of the property.  This should 

be undertaken by means of a pedestrian surface survey at 5 metre intervals after the fields have 

been ploughed and allowed to weather through at least one heavy rainfall. 

 

3.3.2  Stage 1 Recommendations 

 

The results of the Stage 1 assessment formed the basis for the following recommendations: 

 

1) A Stage 2 archaeological assessment is recommended for the undisturbed portions of the 

study area as presently defined in Figure 21.  The Stage 2 assessment strategy should 

include surface survey of the open areas which can be ploughed, and, where necessary, 

shovel testing at 5 metre intervals in areas inaccessible to ploughing. 

 

2) The recommended Stage 2 work should be undertaken by a licensed archaeologist in 

accordance with the Ontario Heritage Act (Section 7) and in compliance with Standards 

and Guidelines for Consultant Archaeologists (MTCS 2011).   
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4.0  STAGE 2 ARCHAEOLOGICAL ASSESSMENT 
 

The purpose of this assessment was to determine whether archaeological resources with cultural 

heritage value were present on the property and to determine whether these resources require 

further assessment.  More specifically, the aim was to address the recommendations of the Stage 

1 archaeological assessment.  As outlined in the section above (see Section 3.3.1), the study area 

had the potential to contain archaeological resources associated with both pre-Contact First 

Nations and historical Euro-Canadian land uses and/or settlement.   

 

4.1  Fieldwork Methodology 

 

The Stage 2 fieldwork was completed over the course of two days (June 7
th

 and June 26
th

, 2013). 

Weather conditions on both occasions were bright, clear and warm.  Fieldwork was restricted to 

those times when weather and lighting conditions permitted good visibility of the ground surface 

and acceptable conditions for the identification, documentation, and recovery of archaeological 

resources.  Given that the study area consisted almost entirely of recently cultivated fields on a 

relatively flat plain, all level areas of the subject were ploughed and disced, allowed to weather 

through several rainfalls, and assessed by means of a pedestrian survey at five metre intervals 

(Figures 22 to 25).  Surface visibility ranged from 80 to 100 percent.  

 

Omitted from the pedestrian survey were areas impacted by the current on-site developments 

previously noted in section 3.3.1, specifically: 

 

 the strips of land adjacent to the existing roadways bounding the subject property to the 

north and south where ongoing grading, filling and levelling activities have been taking 

place; 

 the locations of the former buildings at the south end of the property where extensive 

grading has occurred; and 

 the location of the road extending through the center of the property along a 

northwest/southeast alignment (see Figure 22). 

 

Further, surface ponding resulting from both recent rains and permanently wet areas was present 

in the central portion of the study area during the June 7
th

 survey.  This area was subsequently 

revisited on June 26
th

 to complete the survey.  While the wet conditions were found to have 

improved, they had not been and could not be entirely eliminated, resulting in the omission of a 

further two small sections in the centre of the property from this survey (see Figure 22). 

Similarly, wet conditions prevailed within a low lying area in the southeast corner, adjacent to 

Drummond Concession 1, which was also excluded.   

 

Field conditions and activities were recorded through field maps and digital photographs.  A 

catalogue of the field records generated through the Stage 2 property survey is included below in 

Table 2.  A complete photographic catalogue is included as Appendix 1 and the locations and 

orientations of all photographs used in this report are shown in Figure 11.  
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Table 2: Inventory of the Stage 2 Documentary Record. 

 

Type of Document Description Number of Records Location 

Photographs Digital photographs 

documenting the Stage 2 field 

conditions and assessment 

58 photographs On PRAS computer network – 

file PR13-18  

Maps Printed 2005 satellite image 

with property limit overlay 

1 map PRAS office – file PR13-18 

 

 

4.2  Fieldwork Results  

 

No artifacts or archaeological features were discovered during this pedestrian survey of the open 

fields comprising the majority of the subject property. 

 

Proximity to historic transportation routes, as discussed previously in Section 3.3.1, is an 

important factor in the determination of historic archaeological potential.  This study revealed 

extensive and deep disturbance had significantly impacted the subject property within the 100 

metre buffer of historic potential from both Drummond Concessions 1 and 2.  Grading, filling, 

and levelling activities were well underway within the southwest portion of the property during 

this study (Figures 26 to 28).  This work also resulted in the complete removal of the two 

twentieth century buildings known from historic maps and satellite images to have previously 

stood in this area (see Figures 1, 6, 7 and 8).  A bulldozed tangle of fence posts and wire (Figure 

29) and an abandoned drilled well casing with much of the ground around it cut away (Figure 

30) represent the only remaining structural evidence associated with these buildings.  

 

The impact of the various ongoing developments on the subject property has resulted in 

extensive secondary fill deposits being trucked in from off-site (Figure 31).  The southwest 

section of the property, in particular, has received a heavy overburden of fill.  As a consequence 

of this activity the possible secondary deposition of archeological materials from elsewhere must 

also be acknowledged.  

 

4.3 Analysis and Conclusions 

 

As stated above, no archaeological resources of possible cultural heritage value or interest were 

discovered during this pedestrian survey.  

 

4.4  Stage 2 Recommendations 

 

This report forms the basis for the following recommendation: 

 

1) No further archaeological investigation of the study area as defined in Figure 3 is 

required 
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The reader is also referred to Section 5.0 below to ensure compliance with the Ontario Heritage 

Act as it may relate to this project. 
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5.0  ADVICE ON COMPLIANCE WITH LEGISLATION 

 

In order to ensure compliance with the Ontario Heritage Act, the reader is advised of the 

following:  

 

1)  This report is submitted to the Minister of Tourism, Culture, and Sport as a condition of 

licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18. 

The report is reviewed to ensure that it complies with the standards and guidelines that 

are issued by the Minister, and that the archaeological fieldwork and report 

recommendations ensure the conservation, protection and preservation of the cultural 

heritage of Ontario. When all matters relating to archaeological sites within the project 

area of a development proposal have been addressed to the satisfaction of the Ministry of 

Tourism, Culture, and Sport, a letter will be issued by the ministry stating that there are 

no further concerns with regard to alterations to archaeological sites by the proposed 

development. 

 

2)  It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other 

than a licensed archaeologist to make any alteration to a known archaeological site or to 

remove any artifact or other physical evidence of past human use or activity from the site, 

until such time as a licensed archaeologist has completed archaeological fieldwork on the 

site, submitted a report to the Minister stating that the site has no further cultural heritage 

value or interest, and the report has been filed in the Ontario Public Register of 

Archaeological Reports referred to in Section 65.1 of the Ontario Heritage Act. 

 

3)  Should previously undocumented archaeological resources be discovered, they may be a 

new archaeological site and therefore subject to Section 48 (1) of the Ontario Heritage 

Act. The proponent or person discovering the archaeological resources must cease 

alteration of the site immediately and engage a licensed consultant archaeologist to carry 

out archaeological fieldwork, in compliance with Section 48 (1) of the Ontario Heritage 

Act. 

 

4)  The Cemeteries Act, R.S.O. 1990 c. C.4 and the Funeral, Burial and Cremation Services 

Act, 2002, S.O. 2002, c.33 (when proclaimed in force) require that any person 

discovering human remains must notify the police or coroner and the Registrar of 

Cemeteries at the Ministry of Consumer Services. 

 

5) Archaeological sites recommended for further archaeological fieldwork or protection 

remain subject to Section 48 (1) of the Ontario Heritage Act and may not be altered, or 

have artifacts removed from them, except by a person holding an archaeological licence. 
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6.0  LIMITATIONS AND CLOSURE 

 

Past Recovery Archaeological Services Inc. has prepared this report in a manner consistent with 

that level of care and skill ordinarily exercised by members of the archaeological profession 

currently practicing under similar conditions in the jurisdiction in which the services are 

provided, subject to the time limits and physical constraints applicable to this report.  No other 

warranty, expressed or implied, is made. 

 

This report has been prepared for the specific site, design objective, developments and purpose 

prescribed in the client proposal and subsequent agreed upon changes to the contract.  The 

factual data, interpretations and recommendations pertain to a specific project as described in this 

report and are not applicable to any other project or site location.   

 

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are 

intended only for the guidance of the client in the design of the specific project. 

 

Special risks occur whenever archaeological investigations are applied to identify subsurface 

conditions and even a comprehensive investigation, sample and testing program may fail to 

detect all or certain archaeological resources.  The sampling strategies in this study comply with 

those identified in the Ministry of Tourism, Culture, and Sport’s Standards and Guidelines for 

Consultant Archaeologists (2011).   

 

The documentation related to this archaeological assessment will be curated by Past Recovery 

Archaeological Services Inc. until such a time that arrangements for their ultimate transfer to an 

approved and suitable repository can be made to the satisfaction of the project owner(s), the 

Ontario Ministry of Tourism, Culture, and Sport and any other legitimate interest group.   

 

We trust that this report meets your current needs.  If you have any questions of if we may be of 

further assistance, please do not hesitate to contact the undersigned. 

 

 

 
 

Jeff Earl, M.Soc.Sc. 

Principal 

Past Recovery Archaeological Services Inc. 
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8.0  MAPS 

 

 
 

Figure 1.  Location of the study area (outlined in red).  (3
th

 Edition 1:50,000 topographic sheet 

 31C16: Perth, 1989) 
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Figure 2.  Segment of a Lanark County map showing lots and concessions (study area 

 outlined in red).  (Lanark County, n.d.) 
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Figure 3. Satellite image of the subject property (outlined in yellow).  Note the former building 

locations at the end of the laneway in the lower left hand corner.  (Base: 2008-2009 DRAPE satellite 

image) 
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Figure 4. Segment of the 1863 Walling Map showing the subject property outlined in red. 
 (LAC NMC 21920) 
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Figure 5. Segment of the 1880 Belden map of Drummond Township showing the subject 

 property outlined in yellow.  (Belden 1880:38) 
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Figure 6.  Segment of one-inch-to-one-mile topographic map 31C16 showing the study area 

 (outlined in red), 1935.  (National Air Photo Library website) 
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Figure 7.  Segment of 1:50,000 topographic map 31C16 showing the study area, 1950.   
 (PRAS office) 
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Figure 8.  Satellite image showing the structures at the south end of the study area in 2005.  
 (Google Earth) 
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Figure 9.  Surficial geology within the study area.  Study area outlined in yellow. 1b: till veneer glacial 

 deposit; 4a: offshore sediments glaciolacustrine deposit; 5a: offshore sediments glaciomarine deposit  

 (Kettles 1992) 
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Figure 10.  Soils within the study area.  Study area outlined in yellow. Bas/A2-S2: Balderson sandy loam, 

 level and moderately stoney; Tsl/A3-S2: Tennyson sandy loam, gently sloping and moderately stoney  

 (Hoffman, Miller and Wicklund 1967:Soil map for South Lanark)    
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Figure 11.  Satellite image of the study area showing locations and directions of 

photographs used in this report.  Numbers refer to figures in the report.  (Base: 2008-2009 

DRAPE satellite image) 
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Figure 12.  Rear of disturbed area fronting on Drummond Concession 2, looking northeast.  
 (PR13-18D043)  
 

 

 
 

Figure 13.  Road construction in progress down the centre of the property, looking  

 southeast.  (PR13-18D053) 
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Figure 14.  Projected course of roadway currently under construction extending into wet 

 conditions within southeast section of subject property, looking northwest.  Note the 

 exposed bedrock surface in the foreground and machine piled topsoil to the right.  (PR13- 18D019) 

 

 

 
 

Figure 15.  Southern end of the property showing fill disturbance, looking northeast.   
 (PR13-18D055) 
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Figure 16.  Southern end of the property showing fill disturbance and an area of scraped 

 bedrock, looking east.  (PR13-18D063) 

 

 

 
 

Figure 17.  Typical field area to the east of the road, looking southeast.  (PR13-18D044) 
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Figure 18.  Typical field area to the west of the road, looking northwest.  (PR13-18D049) 

 

 

 
 

Figure 19.  Surface ponding within the central portion of study area west of the new road 

 construction, looking northwest.  (PR13-18D024) 
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Figure 20.  Southern portion of the roadway construction corridor with an exposed 

 bedrock surface in the foreground, looking southeast.  Note the fill deposits extending into 

 this area on the right.  (PR13-18D018) 
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Figure 21.  The study area showing archaeological potential and areas requiring Stage 2 

assessment.  Areas requiring assessment are shown in blue.  (Base: 2008-2009 DRAPE satellite image) 
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Figure 22.  The study area showing the Stage 2 methodology and areas excluded from the 

 survey.  (Base: 2008-2009 DRAPE satellite image) 
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Figure 23.  Pedestrian survey on the east half of the property in progress, looking west.  
 Note the road constructed through the property in the background.  (PR13-18D002) 

 

 

 
 

Figure 24.  Pedestrian survey on the west half of the property in progress, looking south.  
 (PR13-18D003) 



Stage 1 and 2 Archaeological Assessment 

Burns Farm Property, Lot 7 Con.1, Drummond Twp.                      Past Recovery Archaeological Services Inc. 

 

 

 

 

44 

 
 

Figure 25.  Pedestrian survey near the eastern edge of the property in progress, looking 

 east.  (PR13-18D020) 

 

 

 
 

Figure 26.  View of fill deposited east of the driveway entrance within the southwest corner 

 of the subject property, looking east.  (PR13-18D013) 
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Figure 27.  Crew member standing on the driveway surface in the southwest corner of the 

 property, looking northeast.  Note depth of the fill and levelling deposits applied in this area.  

 (PR13-18D014) 

 

 

 
 

Figure 28.  Fill deposited over the southwest corner of the subject property to the west of 

 the driveway entrance off Drummond Concession 1, looking southeast.  (PR13-18D012) 
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Figure 29.  Bulldozed fence posts, wire and gate within the southwest portion of the study 

 area, looking southeast.  (PR13-18D017) 

 

 

 
 

Figure 30.  Abandoned metal drilled well casing, looking northeast.  Note the disturbance in the 

 background.  (PR13-18D016) 
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Figure 31.  Fill being trucked onto the property from the entrance off Drummond 

 Concession 1, looking west.  (PR13-18D015) 
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APPENDIX 1: Photographic Catalogue 
 
Catalogue No. Description Dir. 

   

PR13-18D001 Survey in progress E 

PR13-18D002 Survey in progress W 

PR13-18D003 Survey in progress S 

PR13-18D004 View along east side of property S 

PR13-18D005 View along west side of property S 

PR13-18D006 Survey in progress SW 

PR13-18D007 View of NE portion of subject property, note soil bank adjacent to neighbouring 

property 

N 

PR13-18D008 Wet conditions within west center portion of subject property N 

PR13-18D009 Wet conditions within east center portion of subject property E 

PR13-18D010 Banked Fill deposits within southwest portion of subject property E 

PR13-18D011 View of grading, fill and levelling area within southwest portion of subject property 

with front end loader in background, note metal well casing in foreground 

SW 

PR13-18D012 Fill deposited over the southwest corner of the subject property to the west of the 

driveway entrance off Concession No. 1.   
SE 

PR13-18D013 View of fill deposited east of driveway within southwest corner of subject property.  E 

PR13-18D014 Crew member, Shyong En Pan, standing on driveway surface in southwest corner of 

the subject property. Note depth of fill and levelling deposits applied in this area.  

NE 

PR13-18D015 Fill being trucked onto the subject property from the entrance off Drummond 

Concession No. 1.  
W 

PR13-18D016 Abandoned metal drilled well casing. Note disturbance in background.  NE 

PR13-18D017 Bulldozed fence posts, wire and gate within southwest portion of study area.  SE 

PR13-18D018 Exposed bedrock surface within southern portion of roadway construction corridor.  SE 

PR13-18D019 Projected course of roadway currently under construction extending into wet 

conditions within southeast section of subject property. Note exposed bedrock 

surface in foreground and machine piled topsoil at right.  

NW 

PR13-18D020 Survey in progress, east side of property E 

PR13-18D021 View from center area along west side of property S 

PR13-18D022 View from center area along west side of property N 

PR13-18D023 Wet conditions within center area on west side of property S 

PR13-18D024 Surface ponding within center portion of study area west of new road construction NW 

PR13-18D025 View of tree line along west side of property W 

PR13-18D026 View of east property line with cedar rail fence  SE 

PR13-18D027 Looking north along east side of property N 

PR13-18D028 Looking north along east side of property N 

PR13-18D029 Looking south along east side of property S 

PR13-18D030 Wet conditions within center area on east side of property NE 

PR13-18D031 Ploughed wet area in the centre of the property, west of the new road SE 

PR13-18D032 Ploughed wet area in the centre of the property, west of the new road NW 

PR13-18D033 Wet conditions within center area on west side of property SE 

PR13-18D034 Wet conditions within center area on west side of property NW 

PR13-18D035 Wet conditions within center area on west side of property SW 

PR13-18D036 Wet conditions within center area on east side of property NE 

PR13-18D037 Wet conditions within center area on east side of property NW 

PR13-18D038 Ploughed wet area in the centre of the property, east of the new road NW 

PR13-18D039 Ploughed wet area in the centre of the property, east of the new road SE 

PR13-18D040 Wet conditions within center area on east side of property N 

PR13-18D041 Mounded fill at the north end of the property SW 
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Catalogue No. Description Dir. 

   

PR13-18D042 Entrance gate  and disturbed area at the north end of the property NW 

PR13-18D043 Disturbed area and drainage ditch at the north end of the property NE 

PR13-18D044 Typical field in the east half of the property SE 

PR13-18D045 Ploughed field in the east half of the property NW 

PR13-18D046 Piled fill along the eastern edge of the property E 

PR13-18D047 Crew surveying in the east half of the property SE 

PR13-18D048 Crew surveying in the east half of the property S 

PR13-18D049 Ploughed field in the west half of the property NW 

PR13-18D050 Crew surveying in the east half of the property NW 

PR13-18D051 Mounded disturbance along the western edge of the property SW 

PR13-18D052 Typical field in the west half of the property SE 

PR13-18D053 Road construction through the centre of the property SE 

PR13-18D054 Crew surveying in the west half of the property S 

PR13-18D055 Mounded fill and disturbance at the south end of the property NE 

PR13-18D056 Mounded fill and disturbance at the south end of the property E 

PR13-18D057 Mounded fill and disturbance at the south end of the property S 

PR13-18D058 Communications tower next to the south end of the property W 

PR13-18D059 Scraped area at the south end of the property NE 

PR13-18D060 Mounded fill and wet area at the south end of the property SW 

PR13-18D061 Abandoned well at the south end of the property W 

PR13-18D062 Mounded fill and disturbance at the south end of the property SE 

PR13-18D063 Mounded fill and scraped area at the south end of the property NE 

PR13-18D064 Spectator  to the field survey from the road SW 

PR13-18D065 Spectator  to the field survey from the road SW 

PR13-18D066 Spectator  to the field survey from the road SW 

PR13-18D067 South end of the scraped road SE 

PR13-18D068 Crew surveying in the west half of the property S 
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APPENDIX 2: Glossary of Archaeological Terms 
 

Archaeology: 
The study of human past by excavation of cultural material. 

 

Archaeological Sites: 
The physical remains of any building, structure, cultural feature, object, human event or activity 

which, because of the passage of time, are on or below the surface of the land or water.  

 

Archaic: 
A term used by archaeologists to designate a distinctive cultural period dating between 8000 and 

1000 B.C. in eastern North America.  The period is divided into Early (8000 to 6000 B.C.), 

Middle (6000 to 2500 B.C.) and Late (2500 to 1000 B.C.).  It is characterized by hunting, 

gathering and fishing. 

 

Artifact: 
An object manufactured, modified or used by humans. 

 

B.P.: 
Before Present.  Often used for archaeological dates instead of B.C. or A.D.  Present is taken to 

be 1951, the date from which radiocarbon assays are calculated. 

 

Backdirt: 
The soil excavated from an archaeological site.  It is usually removed by shovel or trowel and 

then screened to ensure maximum recovery of artifacts. 

 

Chert: 
A type of silica rich stone often used for making chipped stone tools.  A number of chert sources 

are known from southern Ontario.  These sources include outcrops and nodules. 

 

Contact Period: 
The period of initial contact between Native and European populations.  In Ontario, this 

generally corresponds to the seventeenth and eighteen centuries depending on the specific area.   

 

Cultural Resource / Heritage Resource: 
Any resource (archaeological, historical, architectural, artifactual, archival) that pertains to the 

development of our cultural past. 

 

Cultural Heritage Landscapes: 
Cultural heritage landscapes are groups of features made by people.  The arrangement of features 

illustrate noteworthy relationships between people and their surrounding environment.  They can 

provide information necessary to preserve, interpret or reinforce the understanding of important 

historical settings and changes to past patterns of land use.  Cultural landscapes include 

neighbourhoods, townscapes and farmscapes. 
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Diagnostic: 
An artifact, decorative technique or feature that is distinctive of a particular culture or time 

period.   

 

Disturbed: 
In an archaeological context, this term is used when the cultural deposit of a certain time period 

has been intruded upon by a later occupation.  

 

Excavation: 
The uncovering or extraction of cultural remains by digging. 

 

Feature: 
This term is used to designate modifications to the physical environment by human activity.  

Archaeological features include the remains of buildings or walls, storage pits, hearths, post 

moulds and artifact concentrations. 

 

Flake: 
A thin piece of stone (usually chert, chalcedony, etc.) detached during the manufacture of a 

chipped stone tool.  A flake can also be modified into another artifact form such as a scraper. 

 

Fluted: 
A lanceolate shaped projectile point with a central channel extending from the base 

approximately one third of the way up the blade.  One of the most diagnostic Palaeo-Indian 

artifacts.  

 

Lithic: 
Stone.  Lithic artifacts would include projectile points, scrapers, ground stone adzes, gun flints, 

etc. 

 

Lot: 
The smallest provenience designation used to locate an artifact or feature.   

 

Midden: 
An archaeological term for a garbage dump.  

 

Mitigation: 
To reduce the severity of development impact on an archaeological or other heritage resource 

through preservation or excavation.  The process for minimizing the adverse impacts of an 

undertaking on identified cultural heritage resources within an affected area of a development 

project. 

 

Multicomponent: 
An archaeological site which has seen repeated occupation over a period of time.  Ideally, each 

occupation layer is separated by a sterile soil deposit that accumulated during a period when the 

site was not occupied.  In other cases, later occupations will be directly on top of earlier ones or 

will even intrude upon them. 
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Operation: 
The primary division of an archaeological site serving as part of the provenience system.  The 

operation usually represents a culturally or geographically significant unit within the site area. 

 

Palaeo-Indian: 
The earliest human occupation of Ontario designated by archaeologists.  The period dates 

between 9000 and 8000 B.C. and is characterized by small mobile groups of hunter-gatherers. 

 

Profile: 
The profile is the soil stratigraphy that shows up in the cross-section of an archaeological 

excavation.  Profiles are important in understanding the relationship between different 

occupations of a site. 

 

Projectile Point: 
A point used to tip a projectile such as an arrow, spear or harpoon.  Projectile points may be 

made of stone (either chipped or ground), bone, ivory, antler or metal.   

 

Provenience: 
Place of origin.  In archaeology this refers to the location where an artifact or feature was found.  

This may be a general location or a very specific horizontal and vertical point. 

 

Salvage: 
To rescue an archaeological site or heritage resource from development impact through 

excavation or recording. 

 

Stratigraphy: 
The sequence of layers in an archaeological site.  The stratigraphy usually includes natural soil 

deposits and cultural deposits. 

 

Sub-operation: 
A division of an operation unit in the provenience system. 

 

Survey: 
To examine the extent and nature of a potential site area.  Survey may include surface 

examination of ploughed or eroded areas and sub-surface testing.   

 

Test Pit: 
A small pit, usually excavated by hand, used to determine the stratigraphy and presence of 

cultural material.  Test pits are often used to survey a property and are usually spaced on a grid 

system. 

 

Woodland: 
The most recent major division in the pre-Contact cultural sequence of Ontario.  The Woodland 

period dates from 1000 B.C. to A.D. 1550.  The period is characterized by the introduction of 

ceramics and the beginning of agriculture in southern Ontario.  The period is further divided into 

Early (1000 B.C. to A.D. 0), Middle (A.D. 0 to A.D. 900) and Late (A.D. 900 to A.D.1550). 



 
 
Feb 17, 2016 
 
Peter Sattelberger (P111) 
Past Recovery Archaeological Services 
2 - 99c Dufferin Perth ON K7H3A5
 

 
 
 
Dear Mr. Sattelberger:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the Stage 1-2 assessment of the study area as depicted in Figures 3 and 22 of the
above titled report and recommends the following:
 
 
1) No further archaeological investigation of the study area as defined in Figure 3 is required
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 
Should you require any further information regarding this matter, please feel free to contact me.
 
 

Ministry of Tourism, Culture and Sport

Archaeology Programs Unit
Programs and Services Branch
Culture Division
401 Bay Street, Suite 1700
Toronto ON M7A 0A7
Tel.: (519) 675-6898
Email: Shari.Prowse@ontario.ca

Ministère du Tourisme, de la Culture et du Sport

Unité des programmes d'archéologie
Direction des programmes et des services
Division de culture
401, rue Bay, bureau 1700
Toronto ON M7A 0A7
Tél. : (519) 675-6898
Email: Shari.Prowse@ontario.ca

RE: Review and Entry into the Ontario Public Register of Archaeological Reports:
Archaeological Assessment Report Entitled, "Stage 1 and 2 Archaeological
Assessment of the Burns Farm Property, Part Lot 7, Concession 1, Geographic
Township of Drummond, Now Township of Drummond North Elmsley, County of
Lanark, Ontario", Dated Jan 13, 2016, Filed with MTCS Toronto Office on Jan 25,
2016, MTCS Project Information Form Number P111-005-2013, MTCS File Number
0003800
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Sincerely,
 
Shari Prowse 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Julie Stewart,McIntosh Perry Consulting Engineers Ltd.
Wilburt Crain,Crains Construction Ltd.
Mary Kirkham,County of Lanark
Karl Grenke,Township of Drummond/North Elmsley
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50cm STEEL CULVERT
W INV=136.01
E INV=136.14

136.18

136.08

50cm STEEL CULVERT
N INV=134.68
S INV=134.77

CENTRELINE OF DITCH

40cm STEEL CULVERT
W INV=136.84
E INV=136.84

40cm STEEL CULVERT
N INV=136.87
S INV=136.95

EDGE OF GRAVEL

EDGE OF GRAVEL

40cm STEEL CULVERT
N INV=136.17
S INV=136.42

EDGE OFGRAVEL

GATE

GATE
BURIED CULVERT

110cm STEEL CULVERT
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STEEL CULVERT
N INV=136.42
S INV=136.26
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STEEL CULVERT
N INV=136.80
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30cm STEEL CULVERT
E INV=135.45
W INV=135.49
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ElEvATION AND PREVENT EXCESSIVE PUMPING OF FOUNDATION DRAIN.

J_ ALL UNITS TO BE EQUIPPED WITH BACKWATER VALVES AND SUMP PUMPS TO 
DISCHARGE FOUNDATION DRAIN. 

4. MIN. USF ELEVATIONS TO BE ADJUSTED IN CONJUNCTION 'MTH N<N UPDATES
TO HYDROGEOLOGY AND TERRAIN ANALYSIS, AS WELl. AS UPDATED HOUSE
SITINGS. 

5. ROOF DOWNSPOUTS TO BE DIRECTED TO FRONT YARDS 
6. ALL RETAINING WALLS GREATER THAN 1.0m IN HEIGHT ARE TO BE DESIGNED, 

APPROVED, AND STAMPED BY STRUCTURAL ENGINEER. 
7. FENCES OR RAILINGS ARE REQUIRED FOR RETAINING WALLS GREATER THAN 

0.60m IN HEIGHT. 
8. REFER TO SWM REPORT FOR PROPOSED DITCH ELEVATIONS 
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FIRSTLY: PT E1/2 LT 7 CON 1 DRUMMOND AS IN RS40477 EXCEPT PART 1, PLAN 27R7726 & FORCED WID; DRUMMOND-N ELMSLEY; SECONDLY: PT SW1/2 LT 7, CON 1
DRUMMOND BEING PART 1, PLAN 27R11793; DRUMMOND-N ELMSLEY; TOWNSHIP OF DRUMMOND/NORTH ELMSLEY

 
PLANNING ACT CONSENT IN DOCUMENT LC247617.

ESTATE/QUALIFIER:
FEE SIMPLE
LT CONVERSION QUALIFIED

CONSOLIDATION FROM 05165-0140, 05165-0773 2023/05/23

OWNERS' NAMES CAPACITY SHARE
1394706 ONTARIO INC.

CERT/
REG. NUM. DATE INSTRUMENT TYPE AMOUNT PARTIES FROM PARTIES TO CHKD

** PRINTOUT INCLUDES ALL DOCUMENT TYPES (DELETED INSTRUMENTS NOT INCLUDED) **

**SUBJECT, ON FIRST REGISTRATION UNDER THE LAND TITLES ACT, TO:

**         SUBSECTION 44(1) OF THE LAND TITLES ACT, EXCEPT PARAGRAPH 11, PARAGRAPH 14, PROVINCIAL SUCCESSION DUTIES  *

**         AND ESCHEATS OR FORFEITURE TO THE CROWN.

**         THE RIGHTS OF ANY PERSON WHO WOULD, BUT FOR THE LAND TITLES ACT, BE ENTITLED TO THE LAND OR ANY PART OF

**         IT THROUGH LENGTH OF ADVERSE POSSESSION, PRESCRIPTION, MISDESCRIPTION OR BOUNDARIES SETTLED BY

**         CONVENTION.

**         ANY LEASE TO WHICH THE SUBSECTION 70(2) OF THE REGISTRY ACT APPLIES.

**DATE OF CONVERSION TO LAND TITLES: 2002/04/08 **

27R2368 1982/06/16 PLAN REFERENCE C

LC35651 2005/08/04 TRANSFER $140,000 DIXON, DAVID P. 1394706 ONTARIO INC. C

27R11793 2022/01/07 PLAN REFERENCE C

LC246322 2023/02/07 NOTICE $2 THE CORPORATION OF THE TOWNSHIP OF DRUMMOND/NORTH ELMSLEY C

LC247617 2023/03/31 TRANSFER $300,000 5001190 ONTARIO LTD. 1394706 ONTARIO INC. C

LC247618 2023/03/31 NOTICE $1 1394706 ONTARIO INC. THE CORPORATION OF THE COUNTY OF LANARK C

LC248364 2023/05/01 APL CONSOLIDATE 1394706 ONTARIO INC. C

PARCEL REGISTER (ABBREVIATED) FOR PROPERTY IDENTIFIER
LAND

REGISTRY
OFFICE #27 05165-0777 (LT)

PAGE 1 OF 1

PREPARED FOR Francis01
ON 2023/11/01 AT 17:53:42

* CERTIFIED IN ACCORDANCE WITH THE LAND TITLES ACT * SUBJECT TO RESERVATIONS IN CROWN GRANT *

PROPERTY DESCRIPTION:

PROPERTY REMARKS:

ESTATE/QUALIFIER:RECENTLY:

RECENTLY:

PIN CREATION DATE:

PIN CREATION DATE:

** PRINTOUT INCLUDES ALL DOCUMENT TYPES (DELETED INSTRUMENTS NOT INCLUDED) ****SUBJECT, ON FIRST REGISTRATION UNDER THE LAND TITLES ACT, TO:**         SUBSECTION 44(1) OF THE LAND TITLES ACT, EXCEPT PARAGRAPH 11, PARAGRAPH 14, PROVINCIAL SUCCESSION DUTIES  ***         AND ESCHEATS OR FORFEITURE TO THE CROWN.**         THE RIGHTS OF ANY PERSON WHO WOULD, BUT FOR THE LAND TITLES ACT, BE ENTITLED TO THE LAND OR ANY PART OF**         IT THROUGH LENGTH OF ADVERSE POSSESSION, PRESCRIPTION, MISDESCRIPTION OR BOUNDARIES SETTLED BY**         CONVENTION.**         ANY LEASE TO WHICH THE SUBSECTION 70(2) OF THE REGISTRY ACT APPLIES.**DATE OF CONVERSION TO LAND TITLES: 2002/04/08 **

NOTE: ADJOINING PROPERTIES SHOULD BE INVESTIGATED TO ASCERTAIN DESCRIPTIVE INCONSISTENCIES, IF ANY, WITH DESCRIPTION REPRESENTED FOR THIS PROPERTY.
NOTE: ENSURE THAT YOUR PRINTOUT STATES THE TOTAL NUMBER OF PAGES AND THAT YOU HAVE PICKED THEM ALL UP.
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SCALE

PROPERTY INDEX MAP

THIS IS NOT A PLAN OF SURVEY

NOTES

REVIEW THE TITLE RECORDS FOR COMPLETE
PROPERTY INFORMATION AS THIS MAP MAY
NOT REFLECT RECENT REGISTRATIONS

THIS MAP WAS COMPILED FROM PLANS AND
DOCUMENTS RECORDED IN THE LAND
REGISTRATION SYSTEM AND HAS BEEN PREPARED
FOR PROPERTY INDEXING PURPOSES ONLY

FOR DIMENSIONS OF PROPERTIES BOUNDARIES SEE
RECORDED PLANS AND DOCUMENTS

ONLY MAJOR EASEMENTS ARE SHOWN

REFERENCE PLANS UNDERLYING MORE RECENT
REFERENCE PLANS ARE NOT ILLUSTRATED
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