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1. Introduction 

GEI Consultants Canada Ltd. (GEI) have been retained by Wrighthaven Homes Limited (the Client) to 

conduct a hydrogeological study regarding a proposed residential development involving properties 73 

and 79 Sideroad 19 in the west portion of the Town of Fergus in the Township of Centre Wellington, 

Ontario (shown on Figure 1, hereafter referred to as the “Site”).  

This report presents the findings of the hydrogeological study, which has gathered data from a review of 

background information and field investigations and provides an assessment of the expected 

requirements for construction dewatering. 

1.1. Purpose and Scope 

The purpose of this report is to gather information about the Site from existing sources as well as from 

Site-specific field investigation activities to characterize the hydrogeological conditions of the Site.  

The study includes a desktop review of the Site and areas within 500 m of the Site (i.e., the “Study Area”, 

see Figure 2). Subsurface investigation and monitoring activities were also conducted on-site. 

A brief overview of the scope of work is as follows: 

1. Desktop study of materials from publicly available sources, including Ontario Geological Survey 

Maps, Ontario Water Wells database, Grand River Conservation Authority GIS, and the Ontario 

Source Protection Atlas. 

 

2. Field investigation including 

a. coordination of subsurface investigation including borehole drilling and monitoring well 

installation 

b. measurement of groundwater levels in on-site monitoring wells, including via the 

deployment of datalogger pressure transducers 

c. collection of groundwater samples and submission for analysis to an accredited 

environmental laboratory 

d. completion of single well response testing in select monitoring wells on-site 

 

3. Preparation of a hydrogeological study report (i.e., this document), including 

a. presentation of the results of the desktop study 

b. description of the methodology of the field investigation 

c. presentation of the results of the field investigation 

d. development of a hydrogeological conceptual model of the Site 
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e. preparation of an impact assessment with respect to the proposed development in its 

hydrogeological context 

f. preparation of a preliminary construction dewatering assessment to estimate expected 

water-taking and identify appropriate approvals approaches. 

g. Provide recommendations with respect to monitoring, mitigation, or design (e.g., of 

stormwater management or other features of the development), as applicable. 

A more detailed description of the field investigation activities is provided in Section 3.  
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2. Background 

In this report, the term “north” shall refer to the direcƟon along Highway 6 toward Sideroad 18. All other 
direcƟons (e.g., east, south, west) are to be understood with respect to this definiƟon of “north”. 

2.1. Site Location and Setting 

For the purposes of this study the Site is considered to be the properƟes located at 73 and 79 Sideroad 
19 in the Township of Centre Wellington (Fergus) (Figure 1).  The subject property is roughly rectangular 
in shape with approximate dimensions 190 m long and 60 m wide.  

The Site is described as Part of Lot 19, Concession 15, Geographic Township of Nichol. 

The Site is bordered by exisƟng residenƟal properƟes to the east and west of the Site, a wetland lies 
immediately southwest of, and slightly encroaches, the Site and Sideroad 19 road allowance lies to the 
north. Further to the north and south are residenƟal properƟes. Generally, the land use in the area is 
residenƟal.  

Zoning maps from the Township of Centre Wellington (see Appendix A for copy) indicate that the Site is 
under residenƟal use (R1A). An area idenƟfied for “environmental protecƟon” overlaps with the 
southern part of the Site. The majority of properƟes surrounding the Site are zoned for residenƟal (e.g., 
R1A, R1B, R1C). Lands zoned for commercial use (e.g., C2) lie approximately 330 m to the east of the 
Site, along the Highway 6 corridor. 

Two exisƟng dwellings are located in the northern part of the Site. In the southwesterly part of the Site 
there is a wooded area. The remainder of the Site is landscaped, and grass covered. 

Within 10 m of the southerly property boundary lies a wetland area idenƟfied by GRCA(2024a) to be a 
“connected” wetland, indicaƟng that it lies on a watercourse or stream feature. 

Figure 1 shows the locaƟon of the Site on a regional scale and Figure 2 shows an aerial view of the Site 
and Study Area. 

2.2. Proposed Development 

The “Project” is intended to develop the Site as a residenƟal subdivision.  

The proposed site development will contain the following elements: 

 Twelve (12) bungalow and eight (8) two-storey dwelling units with associated yards and 
driveways fronƟng onto the proposed site access road.  

 One (1) single detached dwelling, yard and driveway fronƟng onto Sideroad 19. 
 An amenity area. 



Hydrogeological Study Report 
Proposed ResidenƟal Development 79 Sideroad 19 
Township of Centre Wellington, Ontario 
August 2, 2024 

GEI Consultants Canada Ltd.   
 
4 

 An urbanized (curb and guƩer) site access road, including turnaround and parking areas. Road 
width is 6 m, measured from edge of pavement. 

 Servicing and stormwater management infrastructure, including a stormwater management 
facility. 

The exisƟng residence at civic address 73 Sideroad 19 will remain in place, though some grade 
alteraƟons will be made to the rear lot area. 

The proposed development will be serviced with municipal water and sanitary sewers.  

It is understood that though the dwelling units will be freehold properƟes, the roadways would remain 
as a common element to the development and would not be assumed by the municipality. 

The plan enclosed in Appendix B shows the proposed layout of the development. 

2.3. Local Relief and Drainage 

Topographically, the relief of the Site is generally flat throughout, gently sloping down to lower-lying 
wooded/ wetland areas in the southwesterly part of the Site (GRCA 2023).  The ground elevaƟon of the 
Site generally ranges from approximately 418.5 masl (northern part of Site) to approximately 415 masl 
(southwestern porƟon of the property, where the adjacent wetland encroaches the Site). 

In the southern porƟon of the Site, a culvert and ditch receive runoff from lands to the east (i.e., Victoria 
Crescent) and conduct it across the Site toward the southerly property boundary. 

On a sub-regional scale, drainage from the Site is southerly toward the Grand River, which lies 
south/southeast of the Site at a distance of approximately 1,500 m. 

Locally, surface drainage is generally southerly toward the wetland area south of the Site. According to 
mapping from the GRCA (2024b), this wetland area drains in a westerly direcƟon via culverts and 
streams towards a larger wetland area approximately 180 m east-southeast of the Site. 

2.4. Geology and Physiography 

The Site is located within the physiographic region known as the Guelph Drumlin Field (Chapman and 
Putnam, 1984). In the Guelph Drumlin Field, the local soils generally consist of stony Ɵlls and deep gravel 
terraces, the laƩer being typical of glacial meltwater spillways and the former being typical of drumlins 
and Ɵll plains (Chapman and Putnam, 1984).  

In terms of physiographic landforms, mapping from the Ontario Geological Survey (Chapman and 
Putnam, 2007) indicates that the Site lies mostly within a Spillways landform and a small northerly 
porƟon of the Site is within drumlinized Till Plains.  Figure 3 shows the physiographic landforms present 
at and in the vicinity of the Site. 
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According to mapping from the Ontario Geological Survey (2010), the surficial geology of the Site is 

dominated by lacustrine, kame, and outwash sand deposits, with Wentworth Till (sandy silt to silty sand 

deposits) reported further north, south, and east of the Site (Figure 4). 

The bedrock in the Study Area is the Guelph Formation dolostone, a tan to brown, fine-to medium-

crystalline, fossiliferous, locally biohermal, sucrosic dolostone.  Beneath the Guelph Formation is a 

discontinuous aquitard known as the Eramosa Formation, which contains argillaceous and bituminous 

material, which in turn is underlain by the Goat Island Formation, an aquifer of lower transmissivity 

which is noted for distinctive geochemistry with elevated sulphate and halite (Brunton 2009).  The Goat 

Island Formation is underlain by the Gasport Formation (Brunton 2009).   

Water well records attributed to locations near the Site provide observations of the stratigraphy in the 

Site vicinity (Appendix C, MECP 2022).  A review of select records in the vicinity of the Site indicate 

variable soil conditions, with descriptions ranging from “clay” to “sand / stones”. This variability is noted 

to consistent with the surficial geological mapping description encompassing kame, lacustrine and 

outwash sediments.  

Water well records in the study area indicate that the subcrop (i.e., the upper surface) of the bedrock 

generally lies at an average depth of 30.2 m (or between 17.1 m to 76.8 m below ground surface, 

depending on location). 

Reviewing the water well records (MECP, 2022a) in the close vicinity of the Site (within 125 m), the 

thickness of the overburden unit is reported as between approximately 22.3 m to 25.9 m. 

2.5. Local Use of Groundwater 

2.5.1. Source Protection 

A review of source protection mapping available through Lake Erie Region Source Protection Committee 

(2022) indicates that the Site overlaps the following vulnerable area designations: 

• Wellhead Protection Area (WHPA) “B” 

o Northerly portion of property - vulnerability 10 

o Southerly portion of property - vulnerability 8 

• Significant Groundwater Recharge Area (SGRA), Intrinsic vulnerability level - High 

• Wellhead Water Quantity Zone (WHPAQ), risk level “Significant” 

Maps showing the locations of these vulnerable areas in the vicinity of the Site are provided in 

Appendix D.  

The nearest municipal wellhead to the Site is located approximately 580 m to the southwest (Centre 

Wellington Well F7). 

These designations under the Sourcewater Protection framework will guide the impact assessment of 

the dewatering activities insofar as potential impacts to municipal water sources are concerned. 
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2.5.2. Private Well Users 

Though the Township of Centre Wellington by-laws prohibit the drilling of new water supply wells for 

private use within the settlement area of Fergus, it is known that some properties continue to obtain 

their water supply from private wells installed prior to the prohibition.  

A search of the MECP water well records database (MECP 2022a) returned 165 water well records 

attributed to locations on Site and within the 500m Study Area.  

Table 1 provides a summary of the information provided in the water well records.  Figure 5a illustrates 

the locations of the water well records within the 500 m Study Area and well records are enclosed in 

Appendix C. 

A brief summary of information collected from the water well records is as follows: 

• Among well records belonging to overburden wells (106 well records): 

o By usage: 

▪ Abandoned: 13 records 

▪ Domestic: 23 records 

▪ Monitoring: 69 records 

▪ Unknown: 1 record 

o Average Static Water Level: 2.6 mbgs 

• Among well records belonging to bedrock wells (46 well records): 

o By usage: 

▪ Abandoned: 6 records 

▪ Domestic: 39 records 

▪ Livestock: 1 record 

o Average Static Water Level: 19.9 mbgs 

• Among well records identified as “Unknown” for bedrock or overburden classification: 

o By usage: 

▪ Abandoned: 12 records 

▪ Unknown: 1 record 

Three well records are attributed to the Site itself; two of which correspond to overburden monitoring 

wells, and one to an overburden domestic supply well. One of the two monitoring wells (Well ID 

7125424), installed to a depth of 7.6 mbgs, appears to have been plotted incorrectly in the database 

because no such well appears to exist on-site.  Additionally, there is a comment on the well record that 

indicates the location of this well as “In front of #48”, which further suggests that this monitoring well is 

Relevant Local and Site-Specific Reports 

2.5.3. Geotechnical Investigation – JLP Services Inc. 

A geotechnical investigation in respect of the proposed development was completed by JLP Services Inc. 

(JLP) as documented in a report “Geotechnical Investigation Proposed Residential Development 79-87 
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Side Road 19 Township of Centre Wellington (Fergus), Ontario“ (dated April 18, 2023). The report 

documents the findings of a field investigation that consisted of drilling of five boreholes, Boreholes 1 

through 5 to depths from 3.66 to 8.23 mbgs on January 30 and 31, 2023. Monitoring wells were installed 

in all five boreholes (MW1 through MW5). Borehole IDs (Borehole #) and monitoring well IDs (MW#) are 

used interchangeable but refer to the same location (i.e. Borehole 1 is MW1) for consistency with the 

geotechnical investigation report.  

Generally, based on conditions reported during borehole drilling, the stratigraphy of the subsurface 

materials was found to be as follows: 

• Fill (sand and gravel with some silt), approximately 125 mm thick, at the surface of Borehole 2 

and 4, and, 

• Topsoil (black sandy silt, some organics) between 100 mm to 650 mm thick, below fill at 

Borehole 2 and 4, and at surface of remaining boreholes (thinnest at Borehole 5, thickest at 

Borehole2), overlying, 

• Silt with some sand, below the topsoil at all boreholes, to depths of approximately 1.0 to 2.3 m 

below grade, with,   

o Occasional coarse sand inclusions (Boreholes 1, 2 and 3) 

o Scattered organic seams and wood or plant fibres in upper portion (Boreholes 4 and 5), 

overlying, 

• Sand with trace silt, to depths of approximately 3.5 and 7.6 m below grade in Boreholes 1, 3, 4, 

and 3 and to the termination depth of Borehole 2 at about 5.2 m below grade. 

o Scattered silty seams in Borehole 1 at about 5.0 m below grade.  

• Sandy Silt Till with trace clay and occasional gravel inclusions, below sand in Boreholes 1, 3, 4, 

and 5 and extending to the termination depth of the boreholes at about 3.7 to 8.2 m below 

grade.     

During drilling, saturated conditions were encountered within the silt layer at the boreholes for MW3, 

MW4 and MW5 and in the sand layer at all boreholes (i.e., for monitoring wells MW1 through MW5). 

Based on groundwater level measurements recorded in the monitoring wells MW1 to MW5 on April 5, 

2023 groundwater levels were in the range of 415.56 masl to 417.07 masl. 

Copies of the borehole logs and grain-size analyses of select soil samples are provided in Appendix E. The 

locations of the boreholes and monitoring wells are shown on Figure 6. 

In the discussion and recommendations, JLP indicates that, due to the occurrence of saturated sand 

materials within the expected zone of excavation dewatering may be required and may be carried out 

“by means of pumping from sump within the excavation or by pumping from well-points”.  

2.6. Identified Receptors 

Receptors are those entities which may be affected by the proposed development or its construction. 

They may include anthropogenic features, water users, or ecological features. 
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Receptors that may experience hydrogeological influence due to the proposed development or its 

construction include the following: 

• Municipal water resources (per the Source Protection Plan), 

• Private water wells on nearby sites,  

• Construction activities and aspects of the development (e.g., dewatering requirements, 

basements), 

• Natural/ environmental protection areas (e.g. wetland/woodland areas) to the south/southeast 

of the Site. 
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3. Field Investigation 

3.1. Methodology 

The hydrogeological field investigation involved the following activities: 

• Water level monitoring (manually and by electronic datalogging pressure transducers); 

• Hydraulic conductivity testing (single-well response testing); 

• Groundwater and surface water quality sampling and analyses; and, 

• Site reconnaissance. 

Water levels were monitored by GEI at each of the five (5) existing on-site monitoring wells (MW1, MW2, 

MW3, MW4, and MW5).  Water level data was collected by manual measurement using an electric water 

level tape and through the use of electronic datalogging pressure transducers. The pressure transducers 

were installed in select monitoring wells in March 2023 (MW3, MW4, and MW5). The logger in MW4 

was subsequently moved to MW1 in June 2023 due to the need for more detailed groundwater level 

data near the frontage of the site to support construction dewatering at the anticipated tie-in to 

municipal services on Sideroad 19. Water level data and monitoring well details are presented in Table 2. 

Hydrographs of monitoring data are provided in Appendix F. 

Samples of groundwater were collected from monitoring wells MW3, MW4 and MW5 on March 14, 

2023; from MW1 on April 3, 2023; and from MW2 on June 7, 2023.  Prior to sampling, each monitoring 

well was purged, using dedicated inertial pump tubes, of at least three (3) well volumes of water.  Using 

the same dedicated pump tube, water quality samples were then collected into laboratory supplied 

bottles specific to the requested analysis. Samples for metals analysis were field filtered using 0.45 µm 

Waterra® inline disposable filter and preserved using laboratory prepared preservative.   

A sample of surface water (SW-001) from the on-site drainage feature (i.e., ditch) was collected on 

March 14, 2023.  Laboratory results are summarized in Tables 3 and 4 (groundwater) and Tables 5 and 6 

(surface water).  The laboratory-issued certificates of analyses are provided in Appendix G. 

Environmental water samples were kept cool (between 0 and 10°C) and submitted to a CALA/SCC-

accredited laboratory (Bureau Veritas Laboratories) under standard chain-of-custody protocols for 

analyses.   

Single-well response tests (or “slug tests”) were conducted at MW3, MW4, and MW5 on March 14, 

2023, and at MW1 on April 3, 2023.  These tests were conducted in the rising-head mode. Preparation 

for the test began by taking a manual measurement of the static groundwater level and installing a 

datalogging pressure transducer to an appropriate depth in the well.  A “slug” (disposable groundwater 

bailer) was inserted into the well and allowed to fill with approximately 1L of groundwater.  After 

allowing the water level to return to equilibrium, the slug was removed from the well to cause a quasi-

instantaneous decrease in the water level. The subsequent increase in water levels (“rising-head”) were 

measured with time as the water level in the well returned to equilibrium. The data collected from this 
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test was then analyzed using the Bouwer-Rice (1976) method to determine the hydraulic conductivity of 

the soil intersected by the well screen. Results of slug test data analysis are presented in Appendix H. 

Site reconnaissance was made by GEI to visually observe the Site and confirm desktop study information. 

This occurred concurrently with other field activities, mainly in March and April 2023. 

3.2. Site Reconnaissance 

While attending the Site to undertake other fieldwork activities, GEI made reconnaissance observations 

to verify, where possible, findings from the desktop review.  

The Site topography was confirmed to have a relatively flat to gently sloping upland area in the northern 

part of the Site and a moderate to steep slope in the south portion of the Site.  

Surface drainage on-site is generally overland toward the rear of the property and eventually to wetland 

areas lying south and east of the Site. There is an existing municipal storm sewer on easement that 

discharges to the easterly part of the Site: that discharge also flows overland toward the rear of the 

property and subsequently to the wetland areas. 

There were no apparent seepage features identified during the site reconnaissance. However, based on 

groundwater levels it appears that the water level in the drain may be closely related to groundwater 

levels: during periods of high groundwater, it appears that the groundwater surface intersects ground 

surface at the drain.  

The existing residences on the Site are privately serviced for sewage: the leaching beds are located south 

of the dwellings that they serve. Both of the existing residences are also privately serviced for water by 

water well: the water supply well for residence #73 is located in the front yard (i.e., to the north of the 

dwelling) while the well for #79 is located along the west property line south of the house.  

3.3. Groundwater Levels 

Hydrographs of the groundwater level data collected from the monitoring wells equipped with loggers in 

March and April 2023 are plotted in Charts 1 through 5, respectively. A record of manual groundwater 

level measurements, along with other elevations and monitoring well details, is provided in Table 2. 

Groundwater levels have been observed to fluctuate seasonally, with maximum recorded groundwater 

levels occurring in early 2023 and minimum recorded groundwater levels occurring in fall 2023.  

Maximum groundwater levels ranged from about 417.1 masl (MW1 in April 2023) to about 415.9 masl 

(MW5 in April 2023). 

The range of fluctuation (i.e., difference between maximum and minimum recorded groundwater levels) 

is about 1 m at all monitoring wells, with the exception of MW3 where it was slightly larger (about 

1.5 m). The recorded data also indicates numerous brief periods of rise and fall in the groundwater level, 

indicative of influence of precipitation events on shallow groundwater levels.  
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Groundwater levels in early 2024 appear not to have risen as high as they did in 2023. This is understood 

to be due to the relatively dry, warm winter of 2023/2024. 

3.3.1. Groundwater Gradients 

Groundwater contours based on groundwater level readings from April 5, 2023 have been plotted in 

Figure 7. These contours have been determined through a numerical interpolation of the water level 

readings recorded at each of the monitoring wells. The contours do not account for other factors, such 

as ground topography, variation in soil types, or other conditions which may cause perturbations in the 

groundwater contours. 

The orientation of the contours indicates that the lateral direction of groundwater flow is generally 

southerly to south-easterly, indicating flow generally away from Sideroad 19 towards the creek traversing 

the property in the southerly portion of the property.  

The spacing of the contours indicates a lateral gradient of approximately 1%. From the layout of the 

contours, the lateral component of groundwater flow is interpreted to be in a south-southwesterly 

direction, generally toward the wetland area located southwest of the Site. 

3.4. Hydraulic Conductivity Testing 

The hydraulic conductivity of the soil intersected by the well screen was tested at monitoring wells 

MW1, MW3, MW4 and MW5 using the single-well response testing method. The testing was conducted 

at the monitoring wells in the rising-head mode.  

Calculation spreadsheets showing the test data and the calculated hydraulic conductivity values are 

provided in Appendix H. Overall, the data collected from the tests were very conducive to analysis, with 

consistent trends in water level change with time.  

Because each of the wells was installed into the “Sand” layer, the results of this testing provide estimates 

of the hydraulic conductivity of the “Sand” with trace to some silt layer. Below is a summary of the 

hydraulic conductivity test results obtained by analysis of the slug test data using the Bouwer-Rice (1976) 

method: 

• MW1   3x10-6  m/s 

• MW3   7x10-6  m/s 

• MW4   7x10-5  m/s 

• MW5   1x10-5  m/s 

The geometric mean of the four test results is 1x10-5 m/s. 

The analyses indicate that the hydraulic conductivity of the soils on-site is moderate to moderate-low. 

Higher hydraulic conductivity is associated with monitoring wells located in the southern portion of the 

Site (i.e., MW4 and MW5), suggesting coarser deposits in those areas. For example, at the location of 
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MW1, a higher proportion of silt within the sand layer, described as “trace to some silt” with “occasional 

silty seams” within the screened interval, was reported during drilling (JLP 2023).  

3.5. Groundwater Quality 

Samples of groundwater were collected from each of the five monitoring wells, MW1 through MW5. 

Results of analyses are provided in Appendix G (laboratory certificate of analysis) and are summarized in 

Table 3 for metals parameters and Table 4 for general chemistry parameters. 

Generally, the results of the analyses indicate that the quality of the groundwater in the shallow sand 

aquifer is compliant with Provincial Water Quality Objectives with exception of elevated total 

phosphorus. Qualitatively, the groundwater quality results are characterized by moderate mineralization, 

as indicated by the elevated hardness, calcium, and magnesium concentrations.  

There is some evidence of anthropogenic impacts to the shallow aquifer, such as elevated nitrate 

(ranging from 1.47 to 7.56 mg/L, with the highest concentration having been recorded at MW2), sodium 

(49 to 110 mg/L), and chloride (26 to 190 mg/L).  

Elevated nitrate concentrations are likely due to impacts from agricultural activities (i.e., application of 

nitrogenous fertilizers). The elevated sodium and chloride concentrations are likely due to the 

application of road salt.  

Total phosphorus was elevated above the PWQO limit of 0.01 mg/L at the one location for which it was 

analyzed (MW1) though orthophosphate concentrations were reported to be below the laboratory 

detection limit at all locations. 

As the analytical results are noted to be compliant with the PWQO, it is expected that groundwater taken 

up by construction dewatering activities would be suitable for discharge to land provided that 

appropriate erosion and sediment control practices are implemented to mitigate potential impacts 

associated with suspended solids which may be generated during excavation and in-trench work. The 

use of erosion and sediment control is also expected to mitigate concentrations of total phosphorus in 

the discharge water before release to the environment.  

3.6. Surface Water Quality 

A sample of surface water was collected for laboratory analysis of general chemistry parameters. This 

sample was collected from location SW-001 (see Figure 6), located on the flowing drainage feature in the 

southwestern part of the Site. It is understood that runoff from properties to the east of the Site (i.e., 

Victoria Crescent) drains toward and onto the Site via a culvert and that this culvert discharges into a 

ditch on-site. The ditch conveys the runoff in a southerly direction toward SW-001 and beyond toward 

the low-lying wetland area off-Site.   

Results of analyses are provided in Appendix G (laboratory certificate of analysis) and are summarized in 

Table 5 for metals parameters and Table 6 for general chemistry parameters. 
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Generally, the results of the laboratory analyses indicate that the quality of the surface water in the drain 

traversing the Site is compliant with Provincial Water Quality.  

Qualitatively, the surface water quality is similar to the groundwater quality on-site and is characterized 

by moderate mineralization, as indicated by the elevated hardness, calcium, and magnesium. There is 

also some evidence of anthropogenic impacts, such as elevated nitrate (4.95 mg/L), sodium (170 mg/L), 

and chloride (250 mg/L). Elevated nitrate concentrations are potentially due to impacts from agricultural 

activities (i.e., application of nitrogenous fertilizers). The elevated sodium and chloride concentrations 

are likely related to the application of road salt on municipal roadways in vicinity of the Site. 
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4. Hydrogeological Conceptual Model 

A “conceptual model” of a Site describes its physical setting and provides an interpreted overview of the 

hydrogeological behavior of the Site. It provides a basis for general understanding of groundwater flows 

and other hydrogeological phenomena as well as a basis for the assessment of potential impacts. 

The topography of the Site generally favours drainage to the southerly part of the property. A culvert-

and-ditch drain convey runoff toward the low-lying area in the southern part of the property. The drain is 

interpreted to intersect the groundwater table during periods of high groundwater (i.e., spring freshet) 

but during other times of the year the groundwater table is understood to lie below the drain. 

Runoff from the Site is understood to flow toward a wetland area beyond the southern property 

boundary. That wetland is part of a series of connected wetlands and drainage features conveying 

surface water toward the Grand River. 

The main hydrostratigraphic units identified on-site are as follows: 

• Glaciofluvial deposits, overlying 

• Glacial Till, overlying 

• Guelph Formation (bedrock) 

The glaciofluvial deposits (kame, outwash/ spillway sediments) consist of a silt veneer (extending 1 to 

1.8 mbgs) overlying sand (extending 4 to 7.6 mbgs). The sand is saturated and constitutes a shallow 

aquifer on-site.  

The glacial till, due to its density and relatively large proportion of silt, is characterized as an aquitard. 

Based on the thickness of the till indicated in the local well records, the till is understood to provide a 

substantial degree of hydraulic separation from the underlying Guelph Formation aquifer. 

The presence of the till aquitard is interpreted to govern the flow of groundwater on-site. Due to the 

low-hydraulic conductivity of the till, seepage into and through the till is expected to occur at a relatively 

low rate. Flow in the overlying glaciofluvial sand is interpreted to be primarily lateral. Based on 

groundwater levels and interpreted groundwater gradients and contours, the horizontal component of 

groundwater flow is in a southerly direction toward the drainage corridor in the “environmental 

protection”-zoned lands to the south of the Site.  

The seasonal fluctuation of groundwater levels on-site is relatively small, with only about 1 to 1.5 m 

separating the maximum and minimum annual groundwater levels at a given location. This indicates that 

the shallow glaciofluvial aquifer is laterally extensive and conductive enough to maintain relatively 

consistent groundwater levels throughout the year.  

Groundwater levels in the northern part of the Site remain well below ground surface throughout the 

year. However, in the low-lying areas in the southern part of the Site, groundwater levels approach 
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ground surface during the spring freshet. At times, groundwater levels rise high enough to intersect the 

ditch in the southern part of the Site, indicating that flows in the ditch in the springtime may be a 

seasonal expression of the groundwater table at surface.  

Groundwater quality on-site is characteristic of shallow overburden groundwater in the Guelph-

Wellington Area, with moderate mineralization indicated by elevated magnesium and calcium 

concentrations. Elevated sodium and nitrate concentrations indicate some moderate anthropogenic 

influence on the shallow groundwater on-site. No significant impacts to groundwater quality have been 

identified that would preclude construction dewatering, or that would require substantial treatment of 

groundwater during construction dewatering: erosion and sediment control is likely to be sufficient.  
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5. Construction Dewatering Assessment 

Due to the occurrence of groundwater on-site within the range of proposed excavation for servicing and 

stormwater management facility construction, it is expected that some degree of dewatering will be 

necessary to facilitate construction.  

Elevations of basements and building foundations are proposed to lie at elevations above seasonal high 

groundwater levels. However, some amount of dewatering may be needed to facilitate construction (i.e., 

ensure trafficability, provide firm subgrade during foundation construction). 

5.1. Dewatering Rates 

Dewatering is expected to be greatest at the location of the tie-in to the existing sanitary sewer on 

Sideroad 19. This is because groundwater levels are highest in the northern part of the Site (cf. MW1 

Chart 1 in Appendix F) and because the depth of proposed excavation is greatest at that location. 

Additional dewatering is expected to occur at the stormwater management facility forebay because 

excavations there are expected to extend below groundwater. 

Though basements are proposed to be set at elevations above groundwater, some minor dewatering 

may be required if it is necessary to groundwater levels even further below the base of excavation to 

improve the ground, ensure trafficability in the excavation and and facilitate construction. The maximum 

drawdown required for the dewatering of basements would be relatively small (~0.3 m). 

Expected dewatering rates have been estimated using analytical models based on the Dupuit-

Forchheimer assumptions for flow to wells and trenches in unconfined aquifers (Powers et al., 2007). The 

calculations for dewatering are provided in Appendix I, including the mathematical formulae used as well 

as a description of the parameters entered into the analyses (e.g., static groundwater levels, target 

groundwater levels, hydraulic conductivity of soils, boundary conditions).  

The results of the analysis indicate the following: 

• Servicing (Sanitary Sewer) 

o Typical Expected Dewatering Rate: 24,000 L/d 

o Maximum Expected Dewatering Rate: 227,000 L/d 

• Stormwater Management Facility 

o Typical Expected Dewatering Rate: 16,000 L/d 

o Maximum Expected Dewatering Rate: 73,000 L/d 

• Basement 

o Typical Expected Dewatering Rate: 0 L/d 

o Maximum Expected Dewatering Rate:  29,000 L/d 

For the dewatering estimates for the servicing and the stormwater management facility, the difference 

between the estimation approaches for the typical and maximum dewatering rates is in the selection of 
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hydraulic conductivity, which has been identified to vary from location to location on-site. The typical 

estimate is based on the hydraulic conductivity obtained through analysis of single well response testing 

at the monitoring well nearest to the point of interest: MW-1 for the sanitary sewer, as MW-1 is the 

nearest monitoring well to SR19 (i.e., the location of deepest excavation); MW-5 for the stormwater 

management facility, as MW-5 is also located toward the southern end of the Site. The maximum 

estimate is based on the highest hydraulic conductivity estimate obtained from single well response 

testing on-site (specifically at MW4). 

For the basement dewatering, the difference between the estimation approaches for typical and 

maximum dewatering rates is in the selection of drawdown. In the typical case, it is expected that no 

drawdown would be required (and therefore no dewatering), whereas in the maximum case it is 

assumed that up to 0.3 m of drawdown would be required. The hydraulic conductivity was estimated at 

5x10-6 m/s to represent the silt material in the shallow overburden in which the basement excavations 

would likely be located. 

5.2. Approvals Requirements 

Construction dewatering is regulated in Ontario under the Ontario Water Resources Act via the Permit to 

Take Water program and also the Environmental Protection Act via the Environmental Activity and Sector 

Registry program. The decision as to which program is applicable depends largely on the expected daily 

dewatering volumes and on the ability for the dewatering activity to be conducted in accordance with 

certain operating requirements listed in O.Reg. 63/16. 

Due to the expected dewatering rates being in excess of 50,000 L/d but below 400,000 L/d, it is 

recommended that the construction dewatering activity be registered to the Environmental Activity and 

Sector Registry (EASR). 

Dewatering activities registered to EASR must be conducted in accordance with a project-specific water-

taking and discharge report prepared by a Qualified Person (e.g., engineer or geoscientist licensed to 

practice in Ontario). Ontario Regulation 63/16 lays out the terms of reference of the water-taking and 

discharge plan.  

The water-taking and discharge plan must be prepared before the activity is registered, and the activity 

must be registered before water-taking begins. 

5.3. Zone of Influence 

The zone of influence for dewatering is determined by estimating the radius of influence, which is the 

distance from the water-taking area at which there is expected to be no measurable drawdown in the 

groundwater table. 

The radius of influence (R0) was estimated using the Sichart equation (see Appendix I) to be 103 m for 

the sanitary sewer construction and 53 m for the stormwater management facility construction.  
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The zone of influence is that area that is located within R0 of the edge of excavation, where R0 is the 

radius of influence of that excavation.  

Based on the locations of the dewatering activities, the estimated zones of influence for the Stormwater 

management facility and the servicing dewatering work are illustrated in Figure 8. For basements, the 

estimated zone of influence is very small (estimated to be 2 m from the edge of excavation): it does not 

extend off-site and is therefore not shown in Figure 8. 

It is noted that the estimated zones of influence depicted in Figure 8 are maximum estimates of the size 

of the zone of influence. This is because the estimates are based on an upper limit estimate of the 

hydraulic conductivity as well as an upper limit estimate of drawdown. If construction dewatering occurs 

during summer or fall when groundwater levels are at their seasonal lows, the zone of influence would 

be expected to be smaller than depicted in Figure 8. 

5.4. Water-Taking Methodology 

All water-taking for construction dewatering shall be undertaken in accordance with a water-taking plan 

prepared according to the requirements of Ontario Regulation 63/16.  

Based on the anticipated depth of excavation below groundwater, it may be beneficial to begin 

dewatering in advance of excavation using a wellpoint system. By drawing down the groundwater table 

to below the depth of excavation, the stability of soils would be improved and it would be possible, 

according to the requirements to Ontario Regulation 213/91, to reduce excavation support requirements 

or to steepen the slopes of excavations (e.g., to 1H:1V for Type 3 soils).  

However, if it is feasible to proceed with a wide excavation (i.e., 3H:1V for Type 4 soils) or with more 

intensive engineered shoring (e.g., sheet pile systems), then dewatering may be conducted using sump 

pumps.  

5.5. Monitoring and Mitigation 

Detailed monitoring and mitigation plans shall be specified in the water-taking and discharge report 

prepared according to O.Reg. 63/16. However, the following recommendations are provided for 

consideration in the development of that plan. 

5.5.1. Water-Taking 

Monitoring activities for water-taking shall include the daily measurement of the volume of water taken, 

settlement monitoring, and the undertaking of a well monitoring program. 

Settlement Monitoring Program 

The settlement monitoring program should establish a number of control points that will be 

continuously accessible throughout the project. It is recommended that settlement monitoring be 
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conducted daily on any day when dewatering exceeds 50,000 L/d. The settlement monitoring program 

should establish a threshold at which mitigation should be implemented. 

Well Monitoring Program 

The initial stage of the well monitoring program would be to conduct a door-to-door well survey for all 

properties within a specified distance of the expected dewatering locations. For the purposes of this 

project, it is recommended that that distance be established to enclose the area within which 

dewatering-induced drawdown would be expected to exceed 0.5 m. This distance can be determined 

using Cooper-Jacobs’ assumptions of a log-linear proportionality between distance from the excavation 

and drawdown: 

𝑠(𝑥) = 𝑠𝑚𝑎𝑥 (
𝑙𝑜𝑔(𝑅0) − 𝑙𝑜𝑔(𝑥)

𝑙𝑜𝑔(𝑅0) − 𝑙𝑜𝑔(𝑟𝑤)
) 

Where: 

 s(x) is the drawdown at distance x (set to be 0.5 m) 

 smax is the maximum drawdown (i.e., target drawdown at the excavation) 

   (4.1 m for the sewer, 1.9 m for the stormwater management facility) 

 x is the distance from the excavation to the point of interest (to be determined) 

 R0 is the radius of influence of dewatering 

   (103 m for the sewer, 53 m for the stormwater management facility) 

 rw is the half width or equivalent radius of the excavation  

  (1.5 m for the sewer, 2.3 for the stormwater management facility. 

The resulting buffer distances are 61 m for the sanitary sewer and 23 m for the stormwater management 

facility. The area within these buffers is referred to as the “Well Monitoring Buffer”. The layout of the 

well monitoring buffer is illustrated in Figure 9.  

The door-to-door well survey is therefore recommended to be conducted at each of the following 

properties which have been identified to be within the well monitoring buffer: 

• Sideroad 19: 87, 86, 83, 80, 74, 70, 69, 66, 63 

• Elizabeth Crescent: 231, 233, 235, 301, 303 

• Victoria Crescent: 9, 15, 19, 23, 27, 29 

Any property within the well monitoring buffer identified above that utilizes a private well shallower 

than 15 m shall be invited to participate in a well monitoring program. The well monitoring program 

would be conducted at the wells of those well owners who agree to join the monitoring program. The 

monitoring program shall seek to measure baseline groundwater levels in the participating wells prior to 

construction and also monitor for changes in groundwater levels over the course of construction. 

Mitigation activities related to water-taking would be associated with potential settlement-related 

impacts or impacts to private wells.  
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With respect to settlement, possible mitigation options would be to attempt to optimize dewatering by 

shortening open trenches or implementing alternate shoring systems or construction methodologies 

(e.g., trenchless technologies) to reduce reliance on dewatering. 

With respect to private wells, any complaints received from well owners shall be addressed in a timely 

manner. This includes committing to provide a temporary alternate source of drinking water in the event 

that the water supply available to their wells is affected during the dewatering activity. 

5.5.2. Discharge Management 

All discharge for construction dewatering shall be undertaken in accordance with a discharge report 

prepared according to the requirements of Ontario Regulation 63/16.  

Based on the results of analysis of groundwater samples collected from the on-site monitoring wells, it is 

expected that groundwater quality will be suitable for discharge to the environment provided that 

appropriate erosion and sediment controls are provided.  

The contractor undertaking the dewatering shall implement appropriate discharge management and 

erosion and sediment control measures such as filter bags, check-dam impoundments, and/or 

channel/surface armouring. All such measures shall be implemented in accordance with Ontario 

Provincial Standard Specifications (OPSS): 

• OPSS.MUNI 518: Construction Specification for Control of Water from Dewatering Operations 

• OPSS.MUNI 805: Construction Specification for Temporary Erosion and Sediment Control 

Measures. 

Specific erosion and sediment control requirements, if applicable shall be detailed in the discharge 

report prepared according to O.Reg 63/16. 

Inspection of all components of the discharge management and erosion and sediment control system 

(e.g., hoses, fittings, pumps, check-dams, filter bags, sedimentation tanks etc) shall be conducted daily. 

Due to proximity to an off-Site wetland, it is recommended that the discharge water be tested daily for 

turbidity.  

Turbidity of discharge water incident on the wetland should have a turbidty of less than 8 NTU above the 

“background” turbidity of the receiver. Therefore, background turbidity testing of the water in the 

wetland shall be completed before beginning dewatering. The discharge plan should provide 

recommendations on how to conduct background monitoring for this purpose. 
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6. Impact Assessment 

A proposed development may result in hydrogeological impacts to water quality or to water quantity.  

A given receptor may be impacted by both, either, or neither of these types of impacts depending on the 

potential severity of the effect, whether there is a pathway between the source and the receptor, and 

whether the receptor is sensitive to that type of impact. 

Based on assessment of the Site and surrounding lands within the Study Area, the following receptors 

have been identified: 

• Source Protection and Municipal Water Supplies 

• Private Water Wells 

• Ecological Receptors (i.e., nearby wetland areas) 

• Construction and Development (i.e., structures proposed to form part of the development). 

6.1. Source Protection and Municipal Water Supplies 

The Site lies within a WHPA-B with vulnerability ranging from 10 (north part of the Site) to 8 (south part 

of the Site) (LERSPC, 2022). 

The Site also lies within a “Significant” Wellhead Water Quantity Zone “Q1” (LERSPC, 2022). 

The local Source Protection Plan (LERSPC, 2022) provides a list of policies applicable to these areas which 

are to be followed to avoid impacts to municipal water resources. Furthermore, the 2021 Technical Rules 

under the Clean Water Act (MECP, 2021) identify certain activities as “significant drinking water threats” 

which must be avoided or addressed according to the Source Protection Plan policies, potentially 

through the development of a “Risk Management Plan” (RMP). 

6.1.1. Quantity 

Generally, the activities associated with the development that may affect the quantity of groundwater 

available to municipal water supplies are: 

1. Water-taking for construction dewatering 

2. Potential reduction of recharge to an aquifer (i.e., due to increased impervious area and paving 

associated with development) 

The proposed water-taking for construction dewatering is not considered a “significant drinking water 

threat” under the Technical Rules because it is an activity that does not require a Permit to Take Water. 

Therefore, no RMP is required for this activity. 
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However, the potential reduction of recharge to an aquifer is identified by the Technical Rules as being a 

“significant drinking water threat” by virtue of the Site being located within a “Significant” WHPA-Q. 

Source Protection policy WC-MC-23.5 (LERSPC, 2022) applies, requiring the proponent to: 

• Provide a water balance for the proposed development; 

• Maintain pre-development recharge quantities to the greatest extent feasible through 

implementation of best management practices and “low impact development” (LID) features; 

and 

• Where pre-development recharge cannot be maintained on-site, maximize off-site recharge 

enhancement to compensate for the expected decrease in recharge. 

A water balance has been prepared under separate cover as part of the functional servicing report for 

the proposed development (GEI, 2024). The water balance calculations indicate that the proposed 

development would result in a decrease in total groundwater recharge on-site of approximately  

-1,408 m3/year, corresponding to a decrease of about 50.5% relative to existing conditions.  

The functional servicing report (GEI, 2024) also provides an analysis of the proposed development and 

the potential to install LID features (e.g., bioswales, infiltration galleries) to mitigate the change in 

recharge that is anticipated to occur post-development. That analysis indicates that, due to the existing 

high groundwater levels on-site, it is not feasible to provide substantial enhanced recharge through the 

construction of LID structures. This is primarily because design guidance and municipal requirements 

specify a minimum clearance of 1.0 m between the underside of the LID structure and the seasonal high 

groundwater levels at that location. As discussed in the functional servicing report (GEI, 2024) this 

clearance is not feasible to achieve at the Site.  

Hydrogeologically, it is expected that the change in recharge will not have a significant impact on 

groundwater levels or on overall recharge to municipal groundwater resources. The primary rationale is 

that recharge that occurs on-site is largely constrained from influencing the municipal source aquifer 

(e.g., bedrock aquifers, such as the Guelph Formation) due to the substantial thickness of dense, fine-

textured glacial till that separates the surficial glaciofluvial aquifer from the municipal source aquifer. 

Much of the recharge on-site ultimately remains in the surficial aquifer, flowing through the subsurface 

toward the rear property line and along the connected wetland features beyond the southern boundary 

of the Site. Furthermore, it is noted that there has been extensive development elsewhere in the 

catchment area (e.g., lands to the east on Victoria Crescent) and groundwater levels remain very high at 

the Site. Therefore, the effect of development of the Site is not expected to be significant. 

6.1.2. Quality 

The Technical Rules identify several activities that would be considered a “significant drinking water 

threat” within a WHPA-B(10) zone. Some of these activities will not be occurring on-site (e.g., de-icing of 

aircraft, storage or application of agricultural source material, disposal of sewage, landfilling) and are not 

necessary to address in detail. 
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Activities that are or may reasonably be expected to occur on-site during or post-construction are as 

follows: 

• Fuel handling and storage 

• Road salt application 

• Snow storage 

• Dense Non-Aqueous Phase Liquid (DNAPL) handling and storage 

Fuel Handling and Storage 

Fuel handling and storage, in relation to the proposed development, would only be considered a 

“significant drinking water threat” in circumstances where the fuel storage vessels exceed 250 L in 

capacity and where fuel handling and storage is conducted at a “facility” as defined in O.Reg. 217/01 

(i.e., retail fuel outlets or a private fuel outlet) or 213/01 (an installation where fuel oil is handled).  

The latter circumstance is not expected to apply as fuel oil is not expected to be used at the property.  

However, the use of mobile fuel tanks to fill construction vehicles may be considered an instance of a 

“private fuel outlet”. The municipality may require a Risk Management Plan if fuel tanks exceeding 250 L 

in capacity are to be used on-site, such as for the purposes of refueling construction equipment. 

Road Salt Application 

Road salt application in a WHPA-B is considered to be a “significant drinking water threat” where 

impervious area exceeds 30% in a WHPA-B. 

A Salt Management Plan is recommended to be completed and implemented for the proposed 

development. The plan should address salt management during construction as well as post-

construction conditions (i.e., long-term maintenance of roads). 

Snow Storage 

Per the Technical Rules, snow storage is not considered to constitute a “significant drinking water threat” 

in a WHPA-B if the land use is residential. Therefore, snow storage is not considered to be a “significant 

drinking water threat” and no RMP is required. 

DNAPL Handling and Storage 

According to the Technical Rules, the “DNAPL handling and storage” activity applies only to certain 

industrial and commercial settings and uses, such as manufacturing and chemical processing facilities. 

However, the Site will be under residential use. 

As such, it is considered that, in the context of Source Protection, the DNAPL handling and storage 

activity will not occur at the Site during construction or operation. Therefore, there is no “significant 

drinking water threat” associated with DNAPL handling or storage at the Site. 
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6.2. Private Water Wells 

Private water wells may be in use at some properties in Fergus, mainly for residential use. The potential 

for impacts to those wells must therefore be considered. 

6.2.1. Quantity 

In terms of water quantity, the primary stressor is construction dewatering. Due to the shallow depth of 

the excavations to be dewatered and the correspondingly small drawdowns, shallow (<15 m) overburden 

wells being the most likely to be affected. Deeper wells, wells in the bedrock aquifer, or wells located 

outside the established drawdown buffer zone (i.e., 61 m from the sanitary sewer and 23 m from the 

stormwater management facility forebay) are not likely to be affected because the construction 

dewatering activities will not impart substantial or proportionally large drawdowns on those wells. 

Within the well monitoring buffer, three MECP water well records have been identified to be overburden 

wells: 

• WWR 6704003 – this well is attributed to the Site and is understood to be the well servicing the 

existing 79 Sideroad 19 residence. 

• WWR 6704017 – this well is located to the east of the Site and appears to be attributed to the 

property at 23 Victoria Crescent 

• WWR 6704751 – this well is located to the north of the Site and appears to be attributed to the 

property at 66 Sideroad 19. 

Though only three overburden wells have been identified by review of the MECP Water Well Record 

Database, it is noted that some water well users may have shallow wells or old wells which were not 

required to have water well records submitted to the MECP.  

Therefore, it is recommended that a door-to-door water well survey be completed prior to construction 

and that certain wells identified be invited to join a well monitoring program for the duration of 

construction dewatering. The recommendations regarding the door-to-door water well survey and well 

monitoring program are provided in Section 5.5.1 above. 

6.2.2. Quality 

Water quality is not expected to be affected by the proposed development as the proposed 

development does not constitute a substantial change in land use and the activities associated with the 

proposed development are not considered to pose a high risk of generating or releasing contaminants 

into groundwater. 

The application of road salt has been identified as a potential “significant drinking water threat” in the 

context of municipal Source Protection. A Salt Management Plan is recommended to be prepared and 

implemented to mitigate potential risks associated with road salt application and salt contamination of 
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municipal water resources: this same Salt Management Plan is also expected to mitigate impacts to 

water quality for other well users. 

Construction dewatering is not expected to influence the water quality available to private wells because 

it is primarily a physical process (i.e., transfer of groundwater to surface). The management of 

construction dewatering discharge will involve physical processes (e.g., sedimentation, filtration) and is 

not expected to cause substantial changes to the chemistry of the water handled by the dewatering 

system, nor would the discharge water be expected to influence the quality of groundwater in the 

vicinity of the Site. 

6.3. Ecological Receptors – Wetland Areas 

Wetland areas have been identified downgradient of the Site to the south and west.  

It is expected that the discharge from the stormwater management pond on-site will eventually enter 

the wetlands as overland flow.  

Recharge that occurs on-site is also likely to contribute to the wetland areas as groundwater flow.  

6.3.1. Quantity 

Activities with the potential to affect the water quantity available to the nearby wetland areas include 

the stormwater management facilities and construction dewatering activities on-site. 

Construction dewatering is not expected to impact the wetland areas because the most intensive 

dewatering activities will occur at the north end of the Site, indicating that the drawdown influence at 

the wetland will be minor to negligible. Furthermore, the dewatering activities will be temporary and the 

slight water level change that might occur due to dewatering would subside shortly after the conclusion 

of dewatering. 

One aspect of minimizing hydrogeological impacts associated with stormwater management is to ensure 

that the water balance does not significantly alter the quantity of groundwater recharge. Water balance 

calculations prepared by GEI (2024, under separate cover) in the functional servicing report for the 

proposed development indicate that the proposed development would decrease recharge from on-site 

catchments by approximately 50.5% (1,408 m3/year). Rationale has been provided in previous above 

(see Section 6.1.1) as to why the change in recharge is not expected to significantly affect 

hydrogeological conditions and groundwater levels on-site. Furthermore, it is expected that because the 

wetland areas form a local drainage route for stormwater, the hydroperiod of the wetlands will not be 

substantially affected by the change in recharge because surface water and runoff contributions will 

continue to maintain moisture conditions in these wetland areas. Therefore, negative impacts to the 

water balance of the wetland areas is not expected to occur as a result of the proposed development. 

Another aspect of water quantity impacts is the rate of flow: excessive flows may result in flooding of 

downgradient receivers. However, the stormwater management pond has been designed to mitigate 

peak flows to ensure that excessive flooding will not occur in the receiving wetland areas. 
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Erosion is an additional concern that is related to water quantity. High quantities of water discharge 

correspond to higher flow velocities which may cause entrainment of soils and sediments, which could 

impact receiving wetlands and stream channels. The construction dewatering activities are not expected 

to generate high quantities of water (i.e., less than 400,000 L/d) and the potential for erosion to be 

caused by construction dewatering discharge will be minimized through the implementation of erosion 

and sediment control. Similarly, the stormwater management design will include appropriate measures 

to attenuate the rate of stormwater discharges from the stormwater management pond on-site, which 

will reduce potential for excessive erosion in the receiving environment. 

Therefore, given the design and mitigation proposed, the proposed development is not expected to 

negatively impact the nearby wetland areas. 

6.3.2. Quality 

In terms of water quality, water quality associated with construction dewatering discharge is not 

expected to cause impacts to downgradient wetlands because of the erosion and sediment controls that 

will be implemented. 

The stormwater management facility is proposed to be designed in accordance with the MECP 

Stormwater Management Planning and Design Manual to provide a level of treatment to stormwater 

runoff before it is discharged from the stormwater management facility. This will mitigate potential 

impacts to the wetland in terms of water quality. 

Water quality impacts to the wetland areas are therefore not expected. 

6.4. Construction and Development 

Construction dewatering aspects have been addressed in Section 5. This section will therefore be related 

to the potential for impacts to the structures that are proposed to be built. 

6.4.1. Quantity 

The primary impacts associated with quantity are inflow and infiltration into sewers or other structures 

on-site. 

Because of the relatively high hydraulic conductivity of the soil materials on-site, breaches or leaks in 

sewer pipe may result in significant rates of inflow and infiltration. Wrapping of pipe joints should be 

considered as a way to minimize the potential for inflow and infiltration at any joint located more than 

0.3 m below the seasonal high groundwater level. 

To prevent services from becoming preferential flow paths for groundwater, it is recommended that all 

services installed at elevations below the identified seasonal high groundwater level surface be furnished 

with clay collars or trench plugs at regular spacing.  
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Basements for the proposed buildings of the Site will be set at elevations above seasonal high 

groundwater level. Therefore, impacts to basements with respect to groundwater seepage is not 

expected.  

It is noted that a construction dewatering estimate has been provided for the excavation of basements 

and construction of foundations. However, this is not to be taken as an expectation of permanent 

dewatering. Dewatering during construction may sometimes be required to lower groundwater levels 

and ensure trafficability and firm subgrade conditions while the soil is exposed. Once the foundation is 

constructed and backfilled, it is expected that no further drainage would be necessary. 

6.4.2. Quality 

The proposed development will be deriving its water supply from the existing municipal water supply 

system and not from private wells. Therefore, the water quality available to the users of the proposed 

development will therefore be controlled and no impacts are expected. 
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7. Monitoring and Mitigation  

Based on the results of the impact assessment, the following monitoring and mitigation measures are 

recommended for the development. 

7.1. Monitoring Activities – General 

This section addresses monitoring as it pertains to the development itself in its operation (i.e., post-

development). Construction dewatering monitoring has been addressed in other sections (5.5, 7.3). 

7.1.1. On-Site Groundwater Level Monitoring 

Groundwater level monitoring is recommended to continue at the existing monitoring wells until site 

plan approval has been obtained, or until municipal requirements have been met. 

Once they are no longer needed for continued monitoring, the monitoring wells shall be 

decommissioned by a licensed water well drilling contractor and in accordance with the requirements of 

Ontario Regulation 903. 

7.1.2. Groundwater Quality Monitoring 

Groundwater quality monitoring is not proposed as impacts to groundwater quality are not expected. 

7.1.3. Surface Water Quality Monitoring 

Surface water quality monitoring is not proposed as impacts to surface water quality are not expected 

due to the mitigation measures proposed by the stormwater management plan. 

7.2. Mitigation Activities – General 

7.2.1. Stormwater Management 

Stormwater management facilities will be designed according to the MECP Stormwater Management 

Planning and Design Manual. The design will therefore include elements to mitigate potential impacts 

associated with water quality (i.e., treatment of runoff during retention before discharge) and quantity 

(i.e., attenuation of peak flows to minimize erosion and potential for flooding). 

7.2.2. Long Term Drainage or Water Taking 

Dwellings are being proposed with basements above the seasonal high groundwater level which will 

eliminate the need for long-term taking of groundwater by foundation drains. 

Sewers proposed for elevations more than 0.3 m below the seasonal high groundwater level are 

recommended to be constructed with waterproof wrapping at all joints and connections. The intent of 
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this measure is to limit groundwater loss and drainage as well as to minimize inflow and infiltration 

which may result in excessive drainage loads on sanitary and/or storm sewers. 

7.3. Monitoring and Mitigation Activities – Construction Dewatering 

Monitoring and mitigation regarding construction dewatering has been addressed in Section 5.5. 

It is noted that the construction dewatering activities undertaken on-site are recommended to be 

registered to EASR.  

As such, the details regarding construction dewatering monitoring and mitigation must be provided in a 

water-taking and discharge report which, per O.Reg. 63/16, is required to be prepared and implemented 

for construction dewatering activities registered to EASR.  
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8. Summary of Findings 

A hydrogeological study has been completed with respect to a proposed residential development to be 

constructed at 79 Sideroad 19, Township of Centre Wellington. The following is a summary of the 

findings of the study: 

• The Site is approximately 1.1 ha in size.  

• Municipal water services are available in the area but some residents may rely on private water 

wells for water supply. The proposed development will be municipally serviced for water and 

sewage. 

• The topography of the Site consists of a relatively flat to gently sloping upland area in the 

northern part of the Site. In the southern part of the Site there is a slope down to a low-lying 

area, with wetland areas identified to the south and southwest of the Site.  

• The Site is in the watershed of the Grand River and the River itself is located approximately 

1,600 m south of Site.  

• The Site is situated within the Guelph Drumlin Field physiographic region, with the northerly 

portion of the Site located within a Till Plain physiographic landform and the southerly portion of 

the Site within a Spillway landform. 

• The hydrostratigraphy of the Site consists of: 

o Glaciofluvial deposits (silt veneer overlying sand; total thickness up to 7.6 m), overlying 

o Glacial Till, overlying 

o Bedrock (Guelph Formation)  

• Groundwater level measurements made in shallow (total depth less than 7 m) monitoring wells 

on-site indicate groundwater elevations reaching 417.1 to 416.1 masl during “high” season (i.e., 

late winter and into spring), with higher elevations being observed in the northerly part of the 

Site and lower elevations being observed in the southerly part of the Site. 

• Groundwater gradients indicate that the lateral component of groundwater flow is generally 

southerly (e.g. toward the low-lying area and off-site wetlands). The vertical component of 

groundwater flow is interpreted to be downward (i.e., recharge conditions) but downward 

seepage is constrained due to the presence of the low hydraulic conductivity till. 

• Locally, groundwater resources supply both the municipal system and private water well users. 

• In terms of source protection vulnerable areas the Site is located within a WHPA-B(8,10), 

Significant Groundwater Recharge Area, and WHPA-Q(Significant).  

• Centre Wellington municipal supply well F7 is located approximately 580 m southwest of the 

Site. 

• Hydraulic testing of overburden soils indicates that the average hydraulic conductivity of the 

surficial glaciofluvial sand unit ranges from 3x10-6 m/s to 7x10-5 m/s, indicating moderate to 

moderate-low hydraulic conductivity. 

• Groundwater quality testing indicates compliance with the Provincial Water Quality Objectives 

despite evidence of minor influence of anthropogenic activities (e.g. elevated sodium and 

chloride due to road salt application; elevated nitrate and phosphorus due to fertilizer 

application).  
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• Surface water quality (as determined from analysis of a sample collected at the on-site drainage 

feature) generally meets the Provincial Water Quality Objectives with several elevated metal 

parameters as well as sodium and chloride inferred to be related to road salt application in the 

surrounding area.  

• Construction dewatering is expected to be required for this site for the construction of servicing 

and the stormwater management facility. For approvals purposes the following dewatering rates 

have been estimated: 

o Servicing (Sanitary Sewer) 

▪ Typical Expected Dewatering Rate: 24,000 L/d 

▪ Maximum Expected Dewatering Rate: 227,000 L/d 

o Stormwater Management Facility 

▪ Typical Expected Dewatering Rate: 16,000 L/d 

▪ Maximum Expected Dewatering Rate: 73,000 L/d 

o Basements 

▪ Typical Expected Dewatering Rate: 0 L/d 

▪ Maximum Expected Dewatering Rate:  29,000 L/d 

• The zone of influence of dewatering has been estimated to be those areas within 103 m of the 

sanitary sewer, within 53 m of the forebay of the stormwater management facility, and within 2 

m of basement excavations. 

• Based on the estimated dewatering rates, the construction dewatering activity is recommended 

to be registered to the Environmental Activity and Sector Registry.  

• Recommendations for monitoring and mitigation during construction dewatering have been 

provided, including with respect to erosion and sediment control/ discharge management as 

well as well monitoring and settlement monitoring. It is noted that a more detailed monitoring 

and mitigation plan will be required to be developed in the preparation of a water-taking and 

discharge report according to Ontario Regulation 63/16. 

• The following have been identified as potential receptors of hydrogeological impacts which may 

occur as a result of the development: private well users, municipal water supply (i.e., source 

protection), ecological receptors (i.e., off-site wetland areas), and structures built as part of the 

development (i.e., basements, sewers). 

• Though it is estimated that the proposed development will result in a decrease in groundwater 

recharge on-site, due to other factors (i.e., hydraulic separation between the surface and the 

municipal source aquifer; the hydrological function of the wetland areas as receivers of surface 

water runoff) this decrease is not expected to have negative impacts on receptors in the Study 

Area. 

• A general impact assessment has been completed regarding the proposed development and it is 

expected that the proposed mitigation measures, such as stormwater management pond, 

erosion and sediment control, and construction dewatering mitigation activities, will be 

sufficient to prevent to occurrence of negative impacts to the identified receptors. 
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9. Conclusions and Recommendations 

Having undertaken the hydrogeological study for the proposed residential development of 79 Sideroad 

19, Township of Centre Wellington, GEI have identified no major obstacles that would preclude the 

development from proceeding. 

GEI provide the following recommendations: 

1. A water-taking and discharge report shall be prepared according to Ontario Regulation 63/16 

and all construction dewatering activities shall be conducted in accordance with that report. 

That report shall include considerations for the following monitoring and mitigation measures 

(see Section 5.5 for more information): 

a. Erosion and sediment control to minimize potential for discharge water to impact local 

surface water and receiving drainage features; 

b. Turbidity monitoring of dewatering discharge 

c. Settlement monitoring; 

d. Door-to-door well survey to properties within 61 m of the sanitary sewer or within 23 m 

of the stormwater management facility forebay 

• Sideroad 19: 87, 86, 83, 80, 74, 70, 69, 66, 63 

• Elizabeth Crescent: 231, 233, 235, 301, 303 

• Victoria Crescent: 9, 15, 19, 23, 27, 29 

e. Well monitoring program for all private wells identified by the door-to-door well survey 

that meet the following criteria: 

i. Well is constructed in the overburden 

ii. Total depth of the well is less than 15 m 

2. Prior to the start of construction dewatering, the dewatering activities shall be registered to the 

Environmental Activity and Sector Registry with the following source information: 

a. Assuming that the stormwater management facility and sanitary servicing will require 

dewatering concurrently: 

▪ Source 1: Servicing Trenches 

• Maximum Estimated Dewatering 227,000 L/d 

• Typical Estimated Dewatering 24,000 L/d 

▪ Source 2: Stormwater Management Facility 

• Maximum Estimated Dewatering 73,000 L/d 

• Typical Estimated Dewatering 16,000 L/d 

▪ Source 3: Basements 

• Maximum Estimated Dewatering 29,000 L/d 

• Typical Estimated Dewatering 0 L/d 

b. Assuming that the stormwater management facility and sanitary servicing will require 

dewatering concurrently (areas of influence are expected to overlap): 
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▪ Source 1: Excavations 

• Maximum Estimated Dewatering 329,000 L/d 

• Typical Estimated Dewatering 40,000 L/d 

3. A salt management plan shall be developed and implemented. This is a requirement under the 

local Source Protection Policies regarding potential impacts to municipal groundwater resources 

by road salt application. 

4. A Risk Management Plan may be necessary to be developed for implementation during 

construction if construction equipment will be refueled on-site using tanks with fuel capacity 

exceeding 250 L. It is therefore recommended that, if feasible, refueling of on-site equipment be 

completed using jerricans and portable containers having capacity less than 250 L. The 

Contractor shall have a spill management plan and maintain a spill management kit on-site to 

address potential fuel releases that may occur during construction. 

5. Groundwater levels shall continue to be monitored in on-site monitoring wells until site plan 

approval has been obtained, or until municipal requirements have been met.  

6. Once the requirement for groundwater level monitoring has been achieved, the monitoring 

wells shall be decommissioned by a licensed water well drilling contractor and in accordance 

with the requirements of O.Reg. 903. 

7. Due to the occurrence of groundwater levels above sewer inverts, it is recommended that 

waterproof wrapping be applied to all sewer joints where the pipe invert is greater than 0.3 m 

below the seasonal high groundwater level. 

8. To prevent services from becoming preferential flow paths for groundwater, clay collars or trench 

plugs shall be installed along all services to be constructed below the seasonal high groundwater 

level surface. 
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10. Statement of Limitations 

The information in this report is intended for the sole use of WrightHaven Homes Limited. GEI 

Consultants Canada Ltd. accepts no liability for use of this information by third parties.  Any decisions 

made by third parties on the basis of information provided in this report are made at the sole risk of the 

third parties. 

GEI Consultants Canada Ltd. cannot guarantee the accuracy or reliability of information provided by 

others. GEI Consultants Canada Ltd.  does not accept liability for unknown, unidentified, undisclosed, or 

unforeseen surface or sub-surface conditions that may be later identified. 

The conclusions pertaining to the condition of soils and/or groundwater identified at the site are based 

on the visual observations at the locations of the investigative boreholes/monitoring wells and on the 

reported laboratory results for the selected soil and/or groundwater samples. GEI Consultants Canada 

Ltd. cannot guarantee the condition of soil and/or groundwater that may be encountered at the site in 

locations that were not specifically investigated as part of this investigation.  This report is considered to 

be representative of the condition of the Site as of March 28, 2024. 
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Table 1
Well Records Summary

1/6

Well ID Completed Depth (m)
Depth to 

Bedrock (m)
Static Water 
Level (mbgs)

Bedrock / Overburden Well Use Notes

6704003 8/31/1971 5.5 - 3 Overburden Domestic

7125424 6/4/2009 7.6 - - Overburden Monitoring
It is inferred that this well plots on site 
in error.  MECP Well record states 
"infront of #48"

7370767 9/24/2020 4.9 - - Overburden Monitoring

6703120 4/23/1968 47.2 17.1 8.2 Bedrock Domestic

6703437 7/15/1969 38.4 24.4 7.3 Bedrock Livestock

6704017 9/22/1971 5.5 - 3 Overburden Domestic

6704053 1/22/1971 5.2 - 3 Overburden Domestic

6704054 1/25/1971 5.2 - 2.7 Overburden Domestic

6704374 9/30/1972 5.5 - 1.8 Overburden Domestic

6704746 7/31/1973 7 - 2.1 Overburden Domestic

6704747 8/1/1973 6.1 - 1.8 Overburden Domestic

6704748 8/7/1973 6.7 - 1.8 Overburden Domestic

6704751 8/15/1973 6.4 - 1.8 Overburden Domestic

6704752 8/15/1973 6.1 - 0.9 Overburden Domestic

6704757 8/16/1973 7.6 - 2.1 Overburden Domestic

6704780 9/12/1973 6.1 - 1.2 Bedrock Domestic

6705305 9/25/1974 72.5 72.2 23.8 Bedrock Domestic

6705317 10/10/1974 45.1 18 5.5 Bedrock Domestic

6705699 9/8/1975 7.6 - 1.8 Overburden Domestic

6706607 10/19/1977 4.6 - 1.5 Overburden Domestic

6707078 9/8/1979 9.1 - 3.7 Overburden Domestic

6708059 7/7/1983 55.2 23.2 18.3 Bedrock Domestic

6708481 6/24/1986 47.2 25 7.9 Bedrock Domestic

6710312 5/30/1990 43 27.1 22.6 Bedrock Domestic

6709226 11/2/1987 79.2 24.4 25.3 Bedrock Domestic

6709360 6/24/1988 74.7 24.7 18.3 Bedrock Domestic

6709436 9/28/1988 74.7 24.7 18.3 Bedrock Domestic

6709626 3/11/1988 44.2 21.9 14.6 Bedrock Domestic

Wells Attributed to the Site

Wells Attributed to Off-Site Locations

Project No. 2402265

GEI Consultants Canada Ltd.
650 Woodlawn Rd. W.  Block C, Unit 2, Guelph, ON N1K 1B8

www.geiconsultants.com



Table 1
Well Records Summary

2/6

Well ID Completed Depth (m)
Depth to 

Bedrock (m)
Static Water 
Level (mbgs)

Bedrock / Overburden Well Use Notes

6709841 7/4/1989 103.6 70.1 29.6 Bedrock Domestic

6709871 8/12/1989 74.7 22.9 23.2 Bedrock Domestic

6710053 11/4/1989 4 - 2.7 Overburden Domestic

6710176 12/6/1989 97.8 22.3 24.4 Bedrock Domestic

6710274 11/15/1989 74.7 53.3 30.2 Bedrock Domestic

6711253 6/29/1993 41.1 23.5 10.7 Bedrock Domestic

6710558 8/31/1990 85 25.9 18.3 Bedrock Domestic

6710780 10/22/1991 93 76.8 15.2 Bedrock Domestic

6710877 7/8/1991 96 25.9 25.3 Bedrock Domestic

6710879 7/15/1991 54.9 26.8 10.7 Bedrock Domestic

6711273 9/24/1993 6.1 - 2.4 Overburden Domestic

6711379 1/25/1994 5.8 - 2.7 Overburden Domestic

6711428 6/14/1994 91.7 22.6 20.7 Bedrock Domestic

6711725 5/17/1995 4.6 - 3 Overburden Domestic

6711726 5/17/1995 3.7 - 1.8 Overburden Domestic

6712633 8/7/1998 54.3 23.2 24.4 Bedrock Domestic

6712675 10/13/1998 54.9 28 20.4 Bedrock Domestic

6712757 11/23/1998 67.1 26.5 20.4 Bedrock Domestic

6712767 10/30/1998 24.7 19.5 12.2 Bedrock Domestic

6712890 1/20/1999 96.9 73.2 36 Bedrock Domestic

6713080 8/17/1999 54.9 27.7 14 Bedrock Domestic

6714246 10/6/2002 56.4 25.6 29.6 Bedrock Domestic

6714247 10/9/2002 74.7 22.6 28 Bedrock Domestic

6714852 3/10/2004 9.4 - 1.5 Overburden Domestic

6714908 2/24/2004 51.9 23.8 40.0 Bedrock Domestic

6715686 3/31/2006 3.6 - - Overburden Abandoned

6715711 3/31/2006 3.6 - - Overburden Abandoned

6715931 9/8/2006 3 - - Overburden Abandoned

6716005 9/27/2006 101.2 24.1 25.6 Bedrock Domestic

7041270 1/18/2007 6.1 - - Overburden Unknown

7103575 10/25/2007 83.8 24.7 27.1 Bedrock Domestic

7122270 2/7/2009 4 - 1.7 Overburden Monitoring

Project No. 2402265

GEI Consultants Canada Ltd.
650 Woodlawn Rd. W.  Block C, Unit 2, Guelph, ON N1K 1B8

www.geiconsultants.com



Table 1
Well Records Summary

3/6

Well ID Completed Depth (m)
Depth to 

Bedrock (m)
Static Water 
Level (mbgs)

Bedrock / Overburden Well Use Notes

7122270 2/27/2009 4 - 1.7 Overburden Monitoring

7122270 2/27/2009 4 - 1.7 Overburden Monitoring

7125424 6/4/2009 7.6 - - Overburden Monitoring

7131004 5/26/2008 9.1 - 2.1 Overburden Monitoring

7140726 12/22/2009 4.6 - - Overburden Monitoring

7145093 4/27/2010 7.6 - 2.0 Unknown Abandoned

7145117 4/27/2010 3.7 - 2.8 Overburden Monitoring

7146695 5/7/2010 56.1 25.9 23.6 Bedrock Domestic

7140726 12/22/2009 4.6 - - Overburden Monitoring

7149988 7/26/2010 - - - Unknown Abandoned

7145093 4/27/2010 9.1 - 2.4 Overburden Abandoned

7145117 4/27/2010 6.9 - 2.8 Overburden Monitoring

7145117 4/27/2010 5.5 - 2.3 Overburden Monitoring

7157841 11/23/2010 - - - Unknown Abandoned

7158774 11/30/2010 - - - Unknown Abandoned

7158777 11/30/2010 - - - Unknown Abandoned

7158780 12/9/2010 47.5 22.6 20.4 Bedrock Domestic

7166539 6/24/2011 5.5 - - Overburden Monitoring

7166540 6/24/2011 4.3 - - Overburden Monitoring

7166541 6/24/2011 4.3 - - Overburden Monitoring

7166542 6/24/2011 4.3 - - Overburden Monitoring

7166643 7/2/2011 7.6 - - Overburden Monitoring

7166644 7/8/2011 5.3 - - Overburden Monitoring

7166645 7/8/2011 5.3 - - Overburden Monitoring

7166646 7/8/2011 5.3 - - Overburden Monitoring

7170667 9/12/2011 4.6 - - Overburden Monitoring

7170668 9/12/2011 4.6 - - Overburden Monitoring

7170669 9/12/2011 4.6 - - Overburden Monitoring

7170670 9/12/2011 4.6 - - Overburden Monitoring

7170671 9/12/2011 4.6 - - Overburden Monitoring

7170672 9/12/2011 4.6 - - Overburden Monitoring

7170673 9/13/2011 4.8 - - Overburden Monitoring
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Table 1
Well Records Summary

4/6

Well ID Completed Depth (m)
Depth to 

Bedrock (m)
Static Water 
Level (mbgs)

Bedrock / Overburden Well Use Notes

7170674 9/13/2011 4.5 - - Overburden Monitoring

7171671 8/27/2011 4 - - Overburden Monitoring

7171672 8/27/2011 4.5 - - Overburden Monitoring

7171673 8/27/2011 4.5 - - Overburden Monitoring

7171674 8/27/2011 4.5 - - Overburden Monitoring

7171675 8/27/2011 4.5 - - Overburden Monitoring

7171676 8/27/2011 4.5 - - Overburden Monitoring

7171677 8/27/2011 4.5 - - Overburden Monitoring

7172708 10/14/2011 - - - Unknown Abandoned

7174062 10/4/2011 4.5 - - Overburden Monitoring

7174063 10/4/2011 4.5 - - Overburden Monitoring

7174064 10/3/2011 4.5 - - Overburden Monitoring

7174065 10/5/2011 6.1 - - Overburden Monitoring

7174138 10/5/2011 9.1 - - Overburden Monitoring

7174139 10/5/2011 5.3 - - Overburden Monitoring

7174140 10/5/2011 5.3 - - Overburden Monitoring

7174141 10/5/2011 5.3 - - Overburden Monitoring

7174142 10/14/2011 4.5 - - Overburden Monitoring

7174143 10/4/2011 6.1 - - Overburden Monitoring

7175378 10/24/2011 12.2 - - Overburden Monitoring

7175379 10/24/2011 7.6 - - Overburden Monitoring

7175380 10/21/2011 5.5 - - Overburden Monitoring

7175377 10/22/2011 7.7 - - Overburden Monitoring

7175381 10/21/2011 5.5 - - Overburden Monitoring

7175382 1/19/2011 5.2 - - Overburden Monitoring

7175383 10/25/2011 9.1 - - Overburden Monitoring

7175384 10/21/2011 5.2 - - Overburden Monitoring

7175385 10/26/2011 4.6 - - Overburden Monitoring

7175386 10/31/2011 9.1 - - Overburden Monitoring

7175387 11/1/2011 4.5 - - Overburden Monitoring

7179051 11/1/2011 9.1 - - Overburden Monitoring

7193783 <null> 9.4 - 4 Overburden Domestic
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Table 1
Well Records Summary
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Well ID Completed Depth (m)
Depth to 

Bedrock (m)
Static Water 
Level (mbgs)

Bedrock / Overburden Well Use Notes

7193784 <null> 9.1 - 3.3 Overburden Domestic

7194462 12/21/2012 - - - Unknown Abandoned

7194463 12/12/2012 3.3 - - Unknown Abandoned

7194464 12/11/2012 3.3 - - Unknown Abandoned

7201197 4/29/2013 4.2 - - Overburden Monitoring

7201200 4/29/2013 3.9 - - Overburden Monitoring

7204618 5/27/2013 4.9 - - Overburden Abandoned

7213430 11/22/2013 4.6 - - Overburden Monitoring

7221589 5/29/2014 3.9 - - Unknown Abandoned

7221590 5/29/2014 4.2 - - Unknown Abandoned

7241640 4/10/2015 56.4 - - Bedrock Abandoned

7243283 5/26/2015 3.6 - - Overburden Abandoned

7265817 6/16/2016 4.6 - - Overburden Monitoring

7265818 6/16/2016 4.6 - - Overburden Monitoring

7268299 6/3/2016 4 - - Overburden Abandoned

7270847 8/24/2016 5.8 - - Overburden Abandoned

7270848 8/24/2016 97.5 - - Bedrock Abandoned

7300234 11/14/2017 28.9 - - Bedrock Abandoned

7300235 11/14/2017 5.2 - - Overburden Abandoned

7303552 12/27/2017 65.5 24.4 22.9 Bedrock Domestic

7310979 3/19/2018 - - 2.4 Overburden Domestic

7319318 6/27/2017 4 - 2.1 Overburden Abandoned

7330871 2/14/2019 6.1 - 4.6 Overburden Monitoring

7330872 2/14/2019 6.1 - 4.6 Overburden Monitoring

7330873 2/14/2019 6.1 - 4.6 Overburden Monitoring

7338945 6/10/2019 3.1 - - Overburden Abandoned

7338946 6/10/2019 6.1 - 4.5 Overburden Abandoned

7344068 9/18/2019 3.3 - - Overburden Monitoring

7344061 9/19/2019 3.9 - 1.5 Overburden Monitoring

7344097 9/19/2019 3.9 - 1.5 Overburden Monitoring

7346404 8/27/2019 5.5 - 4.0 Overburden Abandoned

7346405 8/27/2019 7.9 - 3.0 Unknown Abandoned
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Table 1
Well Records Summary
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Well ID Completed Depth (m)
Depth to 

Bedrock (m)
Static Water 
Level (mbgs)

Bedrock / Overburden Well Use Notes

7350271 11/6/2019 50.3 28.6 12.8 Bedrock Domestic

7357949 10/10/2018 47.2 27.4 9.1 Bedrock Domestic

7367523 5/8/2020 23.8 - 9 Bedrock Abandoned

7368359 7/29/2020 70.1 - - Bedrock Abandoned

7368438 5/7/2020 49.4 27.1 39.3 Bedrock Domestic

7368733 9/15/2020 51.9 - - Bedrock Abandoned

7370766 9/24/2020 4.7 - - Overburden Monitoring

7372104 10/9/2020 - - - Unknown Unknown

7372761 10/27/2020 - - - Bedrock Domestic
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Table 2
Monitoring Well Details and Summary of Water Level Measurements
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Well NORTHING EASTING
TOC Elevation 

(m)
GS Elevation 

(m)

Depth to water
(mbTOC)

14-Mar-2023

Groundwater 
Elevation 

14-Mar-2023

Depth to water
(mbTOC)

3-Apr-2023

Groundwater 
Elevation 

3-Apr-2023

MW1 4839992.6 548683.0 419.124 419.211 NA - 2.022 417.102
MW2 4839945.8 548717.1 417.000 417.100 NA - 0.025 416.975
MW3 4839948.0 548783.9 417.629 416.939 1.898 415.731 1.326 416.303
MW4 4839915.1 548749.9 417.057 416.302 1.434 415.623 0.949 416.108
MW5 4839889.2 548799.2 416.810 415.859 1.618 415.192 1.277 415.533

SW001 - - - - - - - -

NA - well not accessible on the date of reading water levels (JLP 2023)
mbTOC - metres below top of well casing elevation
GS - ground surface
SW001 - surface water level in onsite creek surveyed  on April 5, 2023
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Table 2
Monitoring Well Details and Summary of Water Level Measurements
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Well NORTHING EASTING
TOC Elevation 

(m)
GS Elevation 

(m)

MW1 4839992.6 548683.0 419.124 419.211
MW2 4839945.8 548717.1 417.000 417.100
MW3 4839948.0 548783.9 417.629 416.939
MW4 4839915.1 548749.9 417.057 416.302
MW5 4839889.2 548799.2 416.810 415.859

SW001 - - - -

NA - well not accessible on the date of reading water levels (JLP 2023)
mbTOC - metres below top of well casing elevation
GS - ground surface
SW001 - surface water level in onsite creek surveyed  on April 5, 2023

Depth to water
(mbTOC)

5-Apr-2023

Groundwater 
Elevation 

5-Apr-2023

Depth to water
(mbTOC)

7-Jun-2023

Groundwater 
Elevation 

7-Jun-2023

2.054 417.070 - -
0.025 416.975 1.035 415.965
1.296 416.333 - -
0.953 416.104 - -
1.246 415.564 - -

- 415.489 - -
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Table 2
Monitoring Well Details and Summary of Water Level Measurements
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Well NORTHING EASTING
TOC Elevation 

(m)
GS Elevation 

(m)

MW1 4839992.6 548683.0 419.124 419.211
MW2 4839945.8 548717.1 417.000 417.100
MW3 4839948.0 548783.9 417.629 416.939
MW4 4839915.1 548749.9 417.057 416.302
MW5 4839889.2 548799.2 416.810 415.859

SW001 - - - -

NA - well not accessible on the date of reading water levels (JLP 2023)
mbTOC - metres below top of well casing elevation
GS - ground surface
SW001 - surface water level in onsite creek surveyed  on April 5, 2023

Depth to water
(mbTOC)

14-Jun-2023

Groundwater 
Elevation 

14-Jun-2023

Depth to water
(mbTOC)

28-Mar-2024

Groundwater 
Elevation 

28-Mar-2024

2.625 416.499 2.353 416.771
- - 0.533 416.467

2.122 415.507 1.636 415.993
1.809 415.248 1.222 415.835
1.827 414.983 1.470 415.340

- - - -
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Table 3
Summary of Groundwater Quality Analyses - Metals Parameters

MW1 MW2 MW3 MW4 MW5

04-03-23 06-07-23 03-14-23 03-14-23 03-14-23

02:00 PM 05:20 PM 12:30 PM 01:25 PM 12:45 PM

Dissolved Aluminum (Al) 75 ug/L 4.9 <4.9 <4.9 <4.9 <4.9 <4.9

Dissolved Antimony (Sb) 20 ug/L 0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Arsenic (As) 5 ug/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) ug/L 2.0 73 37 47 63 43

Dissolved Beryllium (Be) 11 ug/L 0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Boron (B) 200 ug/L 10 22 34 59 49 23

Dissolved Cadmium (Cd) 0.5 ug/L 0.090 <0.090 <0.090 <0.090 <0.090 <0.090

Dissolved Calcium (Ca) ug/L 200 130000 120000 130000 140000 140000

Dissolved Chromium (Cr) ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Cobalt (Co) 0.9 ug/L 0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Copper (Cu) 5 ug/L 0.90 1.5 1.4 2 1.4 3.9

Dissolved Iron (Fe) 300 ug/L 100 <100 <100 <100 <100 <100

Dissolved Lead (Pb) 5 ug/L 0.50 <0.50 0.58 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) ug/L 50 26000 26000 22000 28000 26000

Dissolved Manganese (Mn) ug/L 2.0 44 <2.0 33 17 33

Dissolved Molybdenum (Mo) 40 ug/L 0.50 <0.50 <0.50 1.3 <0.50 0.6

Dissolved Nickel (Ni) 25 ug/L 1.0 1 <1.0 1.3 <1.0 2.3

Dissolved Phosphorus (P) ug/L 100 <100 <100 <100 <100 <100

Dissolved Potassium (K) ug/L 200 1300 1200 2300 1700 1300

Dissolved Selenium (Se) 100 ug/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Silicon (Si) ug/L 50 5100 5200 5500 4900 4000

Dissolved Silver (Ag) 0.1 ug/L 0.090 <0.090 <0.090 <0.090 <0.090 <0.090

Dissolved Sodium (Na) ug/L 100 110000 51000 49000 94000 54000

Dissolved Strontium (Sr) ug/L 1.0 240 210 220 260 250

Dissolved Thallium (Tl) 0.3 ug/L 0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Dissolved Titanium (Ti) ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Uranium (U) 5 ug/L 0.10 1.1 0.44 1.4 0.89 2.6

Dissolved Vanadium (V) 6 ug/L 0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Zinc (Zn) 30 ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Bismuth (Bi) ug/L 1.0 <1.0 <1.0 - - -

Dissolved Lithium (Li) ug/L 5.0 <5.0 <5.0 - - -

Dissolved Tellurium (Te) ug/L 1.0 <1.0 <1.0 - - -

Dissolved Tin (Sn) ug/L 1.0 <1.0 <1.0 - - -

Dissolved Tungsten (W) 30 ug/L 1.0 <1.0 <1.0 - - -

Dissolved Zirconium (Zr) 4 ug/L 1.0 <1.0 <1.0 - - -

Legend

Exceeds one Criteria 

Criteria 1 Provincial Water Quality Objectives

Result

Metals

Parameter PWQOs 1 Units RDL
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Table 4
Summary of Groundwater Quality Analyses - General Chemistry Parameters

MW1 MW2 MW3 MW4 MW5

04-03-23 06-07-23 03-14-23 03-14-23 03-14-23

02:00 PM 05:20 PM 12:30 PM 01:25 PM 12:45 PM

Anion Sum me/L - 9.69 8.05 12.6 10.7

Bicarb. Alkalinity (calc. as CaCO3) mg/L 1.0 310 350 290 360 300

Calculated TDS mg/L 1.0 720 530 490 700 610

Carb. Alkalinity (calc. as CaCO3) mg/L 1.0 2.2 2.9 2 2.2 1.8

Cation Sum me/L - 10.2 10.3 13.3 11.7

Hardness (CaCO3) mg/L 1.0 420 400 410 460 470

Ion Balance (% Difference) % - 2.75 12.4 2.96 4.54

Langelier Index (@ 20C) N/A 0.978 1.09 0.969 1.01 0.963

Langelier Index (@ 4C) N/A 0.731 0.841 0.721 0.76 0.716

Saturation pH (@ 20C) N/A 6.9 6.86 6.89 6.8 6.85

Saturation pH (@ 4C) N/A 7.15 7.1 7.14 7.05 7.1

Conductivity umho/cm 1.0 1300 950 760 1300 1100

Dissolved Organic Carbon mg/L 0.40 - 1.6 1.8 1.8 2.5

Orthophosphate (P) mg/L 0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH 6.5:8.5 pH 7.88 7.94 7.86 7.81 7.81

Dissolved Sulphate (SO4) mg/L 1.0 58 23 49 50 93

Alkalinity (Total as CaCO3) mg/L 1.0 310 350 290 370 300

Dissolved Chloride (Cl-) mg/L 1.0 - 3.0 190 57 26 140 87

Nitrite (N) mg/L 0.010 <0.010 <0.010 0.043 <0.010 <0.010

Nitrate (N) mg/L 0.10 1.47 7.56 5.66 4.7 3.12

Nitrate + Nitrite (N) mg/L 0.10 - - 5.71 4.7 3.12

Total Ammonia-N mg/L 0.050 0.074 0.095 0.11 0.056 0.085

Turbidity NTU 0.1 28 - - - -

Total Organic Carbon (TOC) mg/L 0.40 2.6 - - - -

Total Phosphorus 0.01 mg/L 0.004 1.4 - - - -

Legend

Exceeds one Criteria 

Criteria 1

Result

Provincial Water Quality Objectives

Parameter PWQOs 1 Units RDL

General Chemistry

Project No. 2402265

GEI Consultants Canada Ltd.
650 Woodlawn Rd W., Block C, Unit 2, Guelph ON , N1K 1B8

www.geiconsultants.com



Table 5
Summary of Surface Water Quality Analyses - Metals Parameters

SW-001

03-14-23

01:00 PM

Total Aluminum (Al) 75 ug/L 4.9 43

Total Antimony (Sb) 20 ug/L 0.50 <0.50

Total Arsenic (As) 100 ug/L 1.0 <1.0

Total Barium (Ba) ug/L 2.0 54

Total Beryllium (Be) 11 ug/L 0.40 <0.40

Total Boron (B) 200 ug/L 10 37

Total Cadmium (Cd) 0.2 ug/L 0.090 <0.090

Total Calcium (Ca) ug/L 200 150000

Total Chromium (Cr) ug/L 5.0 <5.0

Total Cobalt (Co) 0.9 ug/L 0.50 <0.50

Total Copper (Cu) 5 ug/L 0.90 1.9

Total Iron (Fe) 300 ug/L 100 <100

Total Lead (Pb) 5 ug/L 0.50 <0.50

Total Magnesium (Mg) ug/L 50 28000

Total Manganese (Mn) ug/L 2.0 2.7

Total Molybdenum (Mo) 40 ug/L 0.50 <0.50

Total Nickel (Ni) 25 ug/L 1.0 <1.0

Total Potassium (K) ug/L 200 1900

Total Selenium (Se) 100 ug/L 2.0 <2.0

Total Silicon (Si) ug/L 50 3600

Total Silver (Ag) 0.1 ug/L 0.090 <0.090

Total Sodium (Na) ug/L 100 170000

Total Strontium (Sr) ug/L 1.0 560

Total Thallium (Tl) 0.3 ug/L 0.050 <0.050

Total Titanium (Ti) ug/L 5.0 <5.0

Total Uranium (U) 5 ug/L 0.10 0.53

Total Vanadium (V) 6 ug/L 0.50 0.5

Total Zinc (Zn) 30 ug/L 5.0 5.1

Legend

Exceeds one Criteria 

Criteria 1

Result

Provincial Water Quality Objectives

Parameter PWQOs 1 Units RDL

Metals
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Table 6
Summary of Surface Water Quality Analyses - General Chemistry Parameters

SW-001

03-14-23

01:00 PM

Anion Sum me/L -

Bicarb. Alkalinity (calc. as CaCO3) mg/L 1.0 280

Calculated TDS mg/L 1.0 910

Carb. Alkalinity (calc. as CaCO3) mg/L 1.0 4

Cation Sum me/L -

Hardness (CaCO3) mg/L 1.0 450

Ion Balance (% Difference) % -

Langelier Index (@ 20C) N/A 1.23

Langelier Index (@ 4C) N/A 0.986

Saturation pH (@ 20C) N/A 6.95

Saturation pH (@ 4C) N/A 7.2

Conductivity umho/cm 1.0 1700

Dissolved Organic Carbon mg/L 0.40 -

Orthophosphate (P) mg/L 0.010 <0.010

pH 6.5:8.5 pH 8.18

Dissolved Sulphate (SO4) mg/L 1.0 130

Alkalinity (Total as CaCO3) mg/L 1.0 290

Dissolved Chloride (Cl-) mg/L 1.0 - 3.0 250

Nitrite (N) mg/L 0.010 <0.010

Nitrate (N) mg/L 0.10 4.95

Nitrate + Nitrite (N) mg/L 0.10 -

Total Ammonia-N mg/L 0.050 <0.050

Turbidity NTU 0.1 0.4

Total Organic Carbon (TOC) mg/L 0.40 2

Total Phosphorus 0.01 mg/L 0.004 0.005

Legend

Exceeds one Criteria 

Criteria 1

Result

Provincial Water Quality Objectives

Parameter PWQOs 1 Units RDL

General Chemistry
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Hydrogeological Study Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington, Ontario 
August 2, 2024 
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Figure 9. Well Monitoring Buffer Area 
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Scale: 1: 7,500 
June 2024
Figure 5:

MECP Water Well Records

Lot 19, Con 15
Geo. Twp of Nichol

Overburden wells identified as being for domestic use are
labeled with their respective MECP Water Well Record 
numbers.



#

@A

@A @A

@A

@ASW001
MW5

MW4

MW3MW2

MW1

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Project: 2402265
Hydrogeological Study 

Report
Proposed Residential 

Development at
79 Sideroad 19

Site Boundary (approx.)
@A Monitoring Wells

# Surface Water Monitoring
Location

Ü

Figure 1

Scale: 1: 1,500 
June 2024
Figure 6:
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Figure 7:

Groundwater Contours 
(April 2023)
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ZOI for SWM Pond Construction Dewatering

ZOI for Sanitary Sewer Construction Dewatering
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SPECIAL REGULATION TO CLUSTER TOWNHOUSES

Zone: R3-XX

Regulation: Required                                Proposed
Lot Area, Min.                          700 sq. m
                     End Unit                                                                       324.8sq.m
                     Interior Unit                                                                  185.0sq.m
Lot Frontage, Min. 20m
                     End Unit                        11.4m
                     Interior Unit                        6.4m
Front Yard Min. 6.0m                                6.0m
Interior Side Yard, Min.            4.5 m or 7.5 m                                  3.0m - Will require
(Uattached)                              if there is a habitable                       Site Specific
                                                room facing on the
                                                required yard

Rear Yard, Minimum      4.5 m or 7.5 m if there                        5.2m - Only if habitable
                                              is a habitable room                             room faces rear yard
                                              facing on the
                                              required yard.

Max. Number of Attached        8 Units                        6 Units
Dwelling Units in a Row
Building Max Height 11m                       9m
Landscaped OS, Min. 40%                       46.9%
Private Amenity Area            20 sq.m with a                                 46.6sq.m (min.)

        minimum depth of
                                                 4.5 m and depth of 
                                                 4.5 m (in the side
                                                 or rear yard)

Common Amenity Area 5sq.m of amenity area
per dwelling (75sq.m)

Parking Spaces, Minimum        1 space per dwelling                  1.5 spaces per dwelling = 23 spaces
                                                 unit plus 0.5 spaces per              (4 Visitor Parking Spaces)
                                                 unit for the first 20 units.             Total: 23 Spaces Provided
                                                 A minimum of 50% of the
                                                 additional parking spaces
                                                 shall be devoted exclusively
                                                 to visitor parking.
                                                             =15+8
                                                23 required spaces with 4
                                                dedicated visitor spaces

KEY PLAN

Subject Site

SPECIAL REGULATION TO PERMIT
SINGLE DETACHED DWELLINGS

Zone: R3-XX

Regulation: Required         Proposed
Lot Area, Min.                          
                    Lot 1         873.1sq.m
                    Lot 2                                                       920.6sq.m
Lot Frontage, Min.         22.3m
Front Yard Min.         12.4m
Interior Side Yard, Min.         3.0m
Rear Yard, Minimum         7.5m
Building Height, Max.         3 Storey's but not
                                                                                  greater than 11m
Landscaped OS, Min.                                          The Front Yard on any Lot, excepting
                                                                                  the Driveway shall be landscaped and
                                                                                  no parking shall be permitted within
                                                                                  this Landscaped Open Space. The
                                                                                  width of the driveway shall not exceed
                                                                                  55% of the lot width, up to a maximum
                                                                                  driveway width of 7.5 m (24.6 ft).

Garage/Driveway Width Restrictions          The outside walls of an attached
                                                                                 garage shall not exceed 55% of the lot
                                                                                 width; and the driveway leading to the
                                                                                 garage can be no more than the width
                                                                                 of the exterior dimensions of the garage

Parking Spaces Min.                1 Sp/ Unit                8 Spaces
                   Regular Spaces           4 Spaces
                   Garage Spaces              4 Spaces

SPECIAL REGULATION TO PERMIT SEMI DETACHED

Zone: R3-XX

Regulation: Required         Proposed
Lot Area, Min.
                      Units 13 & 20                                       321sq.m
                      Units 14 - 19 288sq.m
Lot Frontage, Min.        12.9m
Front Yard Min.         6.0m
Interior Side Yard, Min.         1.5m
Rear Yard, Minimum         5.6m
Landscaped OS, Min.                     The Front Yard on any Lot,
                                                                                  excepting the Driveway shall be
                                                                                   landscaped and no parking shall
                                                                                   be permitted within this
                                                                                   Landscaped Open Space. The
                                                                                   width of the driveway shall not
                                                                                   exceed 55% of the lot width, up
                                                                                   to a maximum driveway width of 7.5 m (24.6 ft).

Garage/Driveway Width Restriction                     The outside walls of an attached garage shall not
                                                                                  exceed 55% of the lot width; and the driveway
                                                                                  leading to the garage can be no more than the
                                                                                  width of the exterior dimensions of the garage

Parking Spaces, Minimum  1sp / Unit                  16 Spaces
                   Regular Spaces       8 Spaces
                   Garage Spaces                 8 Spaces

January 25, 2024

August 9, 2024
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Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number:  6708059
Well Audit Number: 
Well Tag Number: 
This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location

Township NICHOL TOWNSHIP

Lot 019

Concession CON 15

County/District/Municipality WELLINGTON

City/Town/Village

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 548674.20

Northing: 4839975.00

Municipal Plan and Sublot Number  

Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth

From

Depth

To

BRWN FILL       0 ft 5 ft

BLCK LOAM       5 ft 6 ft

RED CLAY SAND BLDR 6 ft 76 ft

GREY LMSN       76 ft 88 ft

GREY LMSN       88 ft 181 ft

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

       

Method of Construction & Well Use

Method of Construction Well Use

Rotary (Convent.)

   Domestic

   

 (https://www.ontario.ca/page/government-ontario)

https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario


Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter

Open Hole or material Depth

From

Depth

To

5 inch       88 ft

5 inch OPEN HOLE    181 ft

Construction Record - Screen

Outside

Diameter

Material Depth

From

Depth

To

       

       

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 4643

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason   

Pump intake set at   

Pumping Rate 120 GPM

Duration of Pumping 6 h:0 m

Final water level   

If flowing give rate   

Recommended pump depth 130 ft

Recommended pump rate 4 GPM

Well Production PUMP

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL 60 ft    

1   1  

2   2  

3   3  

4   4  

5   5  

10   10  

15   15  

20   20  

25   25  

30   30  

40   40  



45   45  

50   50  

60 60 ft 60   

Water Details

Water Found at Depth Kind

170 ft Fresh

   

   

Hole Diameter

Depth

From

Depth

To

Diameter

     

     

     

Audit Number:

Date Well Completed: July 07, 1983

Date Well Record Received by MOE: August 11, 1983

 

Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77












































































Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number:  7041270
Well Audit Number: Z58186
Well Tag Number: A046105
This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 585 GARATRAYA ST W

Township FERGUS TOWN

Lot

Concession

County/District/Municipality WELLINGTON

City/Town/Village FERGUS

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 548644.00

Northing: 4839863.00

Municipal Plan and Sublot Number  

Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth

From

Depth

To

BLCK FILL       0 m .3 m

BRWN SAND SILT    .3 m 3.1 m

BRWN SILT SAND    3.1 m 6.1 m

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 m .3 m CONCRETE  

.3 m 1.5 m BENTONITE  

1.5 m 6.1 m SILICA SAND  

Method of Construction & Well Use

Method of Construction Well Use

Other Method

  

   

 (https://www.ontario.ca/page/government-ontario)

https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario


Status of Well

Construction Record - Casing

Inside

Diameter

Open Hole or material Depth

From

Depth

To

5.08 cm PLASTIC 0 m 1.5 m

       

Construction Record - Screen

Outside

Diameter

Material Depth

From

Depth

To

5.08 cm PLASTIC 1.5 m 6.1 m

       

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7241

Results of Well Yield Testing

After test of well yield, water was   

If pumping discontinued, give reason   

Pump intake set at   

Pumping Rate   

Duration of Pumping   

Final water level   

If flowing give rate   

Recommended pump depth   

Recommended pump rate   

Well Production   

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL       

1   1  

2   2  

3   3  

4   4  

5   5  

10   10  

15   15  

20   20  

25   25  

30   30  

40   40  



45   45  

50   50  

60   60  

Water Details

Water Found at Depth Kind

   

   

   

Hole Diameter

Depth

From

Depth

To

Diameter

0 m 6.1 m 8.255 cm

     

     

Audit Number: Z58186

Date Well Completed: January 18, 2007

Date Well Record Received by MOE: February 26, 2007

 

Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77
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Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number:  7330873
Well Audit Number: Z305974
Well Tag Number: A264317
This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 112 SIDE RD 19

Township NICHOL TOWNSHIP

Lot 019

Concession CON 15

County/District/Municipality WELLINGTON

City/Town/Village FERGUS

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 548464.00

Northing: 4839857.00

Municipal Plan and Sublot Number  

Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth

From

Depth

To

BRWN SAND GRVL    0 ft 15 ft

BRWN SAND SILT WBRG 15 ft 20 ft

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

14 ft 0 ft HYDRATED BENTONITE  

20 ft 10 ft SILICA SAND  

Method of Construction & Well Use

Method of Construction Well Use

Other Method

AUGER Monitoring

   

Status of Well

Observation Wells

 (https://www.ontario.ca/page/government-ontario)

https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario


Construction Record - Casing

Inside

Diameter

Open Hole or material Depth

From

Depth

To

2 Inch PLASTIC 15 ft -3 ft

       

Construction Record - Screen

Outside

Diameter

Material Depth

From

Depth

To

2 inch PLASTIC 20 ft 15 ft

       

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7190

Results of Well Yield Testing

After test of well yield, water was   

If pumping discontinued, give reason   

Pump intake set at   

Pumping Rate   

Duration of Pumping   

Final water level   

If flowing give rate   

Recommended pump depth   

Recommended pump rate   

Well Production   

Disinfected? N

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL 15 ft    

1   1  

2   2  

3   3  

4   4  

5   5  

10   10  

15   15  

20   20  

25   25  

30   30  

40   40  

45   45  



50   50  

60   60  

Water Details

Water Found at Depth Kind

15 ft   

   

   

Hole Diameter

Depth

From

Depth

To

Diameter

0 ft 20 ft 8 Inch

     

     

Audit Number: Z305974

Date Well Completed: February 14, 2019

Date Well Record Received by MOE: April 01, 2019

 

Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77


Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number:  7338945
Well Audit Number: Z311965
Well Tag Number: 
This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 875 ST DAVID ST N

Township NICHOL TOWNSHIP

Lot

Concession

County/District/Municipality WELLINGTON

City/Town/Village FERGUS

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 548906.00

Northing: 4840224.00

Municipal Plan and Sublot Number  

Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth

From

Depth

To

           

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 m 3.1 m BENTONITE 3/8 HOLEPLUG  

Method of Construction & Well Use

Method of Construction Well Use

 

 

   

Status of Well

Abandoned-Other

Construction Record - Casing

Inside

Diameter

Open Hole or material Depth

From

Depth

To

 (https://www.ontario.ca/page/government-ontario)

https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario


       

       

Construction Record - Screen

Outside

Diameter

Material Depth

From

Depth

To

       

       

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7320

Results of Well Yield Testing

After test of well yield, water was   

If pumping discontinued, give reason   

Pump intake set at   

Pumping Rate   

Duration of Pumping   

Final water level   

If flowing give rate   

Recommended pump depth   

Recommended pump rate   

Well Production   

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL       

1   1  

2   2  

3   3  

4   4  

5   5  

10   10  

15   15  

20   20  

25   25  

30   30  

40   40  

45   45  

50   50  

60   60  



Water Details

Water Found at Depth Kind

3.1 m Untested

     

   

Hole Diameter

Depth

From

Depth

To

Diameter

0 m 1.8 m 21 cm

     

     

Audit Number: Z311965

Date Well Completed: June 10, 2019

Date Well Record Received by MOE: August 01, 2019

 

Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77
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Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number:  7368438
Well Audit Number: Z298689
Well Tag Number: A214517
This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 66 SR 18

Township NICHOL TOWNSHIP

Lot 018

Concession CON 15

County/District/Municipality WELLINGTON

City/Town/Village FERGUS

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 548419.00

Northing: 4840393.00

Municipal Plan and Sublot Number  

Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth

From

Depth

To

BRWN CLAY SAND    0 m 13.1 m

GREY CLAY FGVL    13.1 m 17.2 m

GREY CLAY GRVL STNS 17.2 m 27.1 m

GREY LMSN FCRD    27.1 m 28.5 m

GREY LMSN       28.5 m 49.4 m

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 m 7 m BENTONITE  

Method of Construction & Well Use

Method of Construction Well Use

Rotary (Convent.)

   Domestic

 (https://www.ontario.ca/page/government-ontario)

https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario


   

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter

Open Hole or material Depth

From

Depth

To

15.9 cm STEEL -.7 m 29.9 m

15.6 cm OPEN HOLE 29.9 m 49.4 m

Construction Record - Screen

Outside

Diameter

Material Depth

From

Depth

To

       

       

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6865

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason   

Pump intake set at 33.5 m

Pumping Rate 45 LPM

Duration of Pumping 1 h:0 m

Final water level 30.78 m

If flowing give rate   

Recommended pump depth 36.5 m

Recommended pump rate   

Well Production   

Disinfected? Y

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL 39.3 m    

1 13.85 m 1 28.5 m

2 15.5 m 2 26.52 m

3 16.89 m 3 24.72 m

4 18.09 m 4 23.13 m

5 19.16 m 5 21.7 m

10 23.1 m 10 16.76 m

15 25.56 m 15 14.65 m

20 27.2 m 20 13.94 m

25 28.32 m 25 13.64 m



30 28.97 m 30 13.44 m

40 29.86 m 40 13.17 m

45   45  

50 30.33 m 50 13.03 m

60 30.78 m 60 12.86 m

Water Details

Water Found at Depth Kind

   Untested

   

   

Hole Diameter

Depth

From

Depth

To

Diameter

7 m 29.9 m 22.3 cm

29.9 m 49.4 m 15.6 cm

0 m 70 m 25.1 cm

Audit Number: Z298689

Date Well Completed: May 07, 2020

Date Well Record Received by MOE: September 22, 2020

 

Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77
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Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number:  7372104
Well Audit Number: C50245
Well Tag Number: A307880
This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location

Township FERGUS TOWN

Lot

Concession

County/District/Municipality WELLINGTON

City/Town/Village

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 549252.00

Northing: 4840167.00

Municipal Plan and Sublot Number  

Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth

From

Depth

To

           

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

       

Method of Construction & Well Use

Method of Construction Well Use

 

 

   

Status of Well

Construction Record - Casing

Inside

Diameter

Open Hole or material Depth

From

Depth

To

 (https://www.ontario.ca/page/government-ontario)

https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario


       

       

Construction Record - Screen

Outside

Diameter

Material Depth

From

Depth

To

       

       

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7324

Results of Well Yield Testing

After test of well yield, water was   

If pumping discontinued, give reason   

Pump intake set at   

Pumping Rate   

Duration of Pumping   

Final water level   

If flowing give rate   

Recommended pump depth   

Recommended pump rate   

Well Production   

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL       

1   1  

2   2  

3   3  

4   4  

5   5  

10   10  

15   15  

20   20  

25   25  

30   30  

40   40  

45   45  

50   50  

60   60  



Water Details

Water Found at Depth Kind

   

   

   

Hole Diameter

Depth

From

Depth

To

Diameter

     

     

     

Audit Number: C50245

Date Well Completed: October 09, 2020

Date Well Record Received by MOE: November 03, 2020

 

Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77
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Mapping 



Grand River Conservation 
Authority

Date:  Jun 04, 2024

Wellhead Protection Areas

Legend

Copyright Grand River Conservation Authority, 2024.

Disclaimer: This map is for illustrative purposes only. Information contained 
herein is not a substitute for professional review or a site survey and is 
subject to change without notice. The Grand River Conservation Authority 
takes no responsibility for, nor guarantees, the accuracy of the information 
contained on this map. Any interpretations or conclusions drawn from this 
map are the sole responsibility of the user.
The source for each data layer is shown in parentheses in the map legend. 
See Sources and Citations for details. 

Scale 1:7,556

NAD83 UTM zone 17 (EPSG:26917)
Map Centre (X,Y): 548826.22, 4839926.39 | Map Link This map is not to be used for navigation | 2020 Ortho (ON)

https://maps.grandriver.ca/Sources-and-Citations.pdf
https://maps.grandriver.ca/web-gis/public/?search=548826.22, 4839926.39


Grand River Conservation 
Authority

Date:  Jun 04, 2024

Wellhead Protection Areas - 
Vulnerability

Legend

Copyright Grand River Conservation Authority, 2024.

Disclaimer: This map is for illustrative purposes only. Information contained 
herein is not a substitute for professional review or a site survey and is 
subject to change without notice. The Grand River Conservation Authority 
takes no responsibility for, nor guarantees, the accuracy of the information 
contained on this map. Any interpretations or conclusions drawn from this 
map are the sole responsibility of the user.
The source for each data layer is shown in parentheses in the map legend. 
See Sources and Citations for details. 

Scale 1:7,556

NAD83 UTM zone 17 (EPSG:26917)
Map Centre (X,Y): 548827.21, 4839925.39 | Map Link This map is not to be used for navigation | 2020 Ortho (ON)

https://maps.grandriver.ca/Sources-and-Citations.pdf
https://maps.grandriver.ca/web-gis/public/?search=548827.21, 4839925.39


Grand River Conservation 
Authority

Date:  Jun 04, 2024

Wellhead Water Quantity Zone

Legend

Copyright Grand River Conservation Authority, 2024.

Disclaimer: This map is for illustrative purposes only. Information contained 
herein is not a substitute for professional review or a site survey and is 
subject to change without notice. The Grand River Conservation Authority 
takes no responsibility for, nor guarantees, the accuracy of the information 
contained on this map. Any interpretations or conclusions drawn from this 
map are the sole responsibility of the user.
The source for each data layer is shown in parentheses in the map legend. 
See Sources and Citations for details. 

Scale 1:7,556

NAD83 UTM zone 17 (EPSG:26917)
Map Centre (X,Y): 548827.21, 4839925.39 | Map Link This map is not to be used for navigation | 2020 Ortho (ON)

https://maps.grandriver.ca/Sources-and-Citations.pdf
https://maps.grandriver.ca/web-gis/public/?search=548827.21, 4839925.39


Grand River Conservation 
Authority

Date:  Jun 04, 2024

Significant Groundwater Recharge 
Areas

Legend

Copyright Grand River Conservation Authority, 2024.

Disclaimer: This map is for illustrative purposes only. Information contained 
herein is not a substitute for professional review or a site survey and is 
subject to change without notice. The Grand River Conservation Authority 
takes no responsibility for, nor guarantees, the accuracy of the information 
contained on this map. Any interpretations or conclusions drawn from this 
map are the sole responsibility of the user.
The source for each data layer is shown in parentheses in the map legend. 
See Sources and Citations for details. 

Scale 1:7,556

NAD83 UTM zone 17 (EPSG:26917)
Map Centre (X,Y): 548827.21, 4839925.39 | Map Link This map is not to be used for navigation | 2020 Ortho (ON)

https://maps.grandriver.ca/Sources-and-Citations.pdf
https://maps.grandriver.ca/web-gis/public/?search=548827.21, 4839925.39


Hydrogeological Study Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington, Ontario 
August 2, 2024 

GEI Consultants Canada Ltd.    

Appendix E Borehole Logs and Grain-Size Analyses 
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Appendix F Groundwater Hydrographs 
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Chart 1: Hydrograph of MW1

Groundwater Level Manual Readings Ground Surface

Datalogger moved to MW1 from MW4 on June 14, 2023
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Chart 2: Hydrograph of MW2

Manual Readings Ground Surface

No datalogger installed
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Chart 3: Hydrograph of MW3

Groundwater Level Manual Readings Ground Surface
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Chart 4: Hydrograph of MW4

Groundwater Level Manual Readings Ground Surface

Datalogger moved to MW1
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Chart 5: Hydrograph of MW5

Groundwater Level Manual Readings Ground Surface

Datalogger malfunction from August 24, 2023 to March 28, 2024
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Appendix G Certificates of Analysis for Groundwater 
and Surface Water Quality Testing 



BUREAU VERITAS JOB #: C394527
Received: 2023/04/04, 16:24

CERTIFICATE OF ANALYSIS

Your Project #: 122025-01

Report Date: 2023/04/12
Report #: R7584726

Version: 1 - Final

Attention: Mark Ongarato

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Your C.O.C. #: n/a

Site Location: 79 SIDEROAD 19, FERGUS

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/04/06 CAM SOP-00448 SM 23 2320 B m

Carbonate, Bicarbonate and Hydroxide 1 N/A 2023/04/10 CAM SOP-00102 APHA 4500-CO2 D

Chloride by Automated Colourimetry 1 N/A 2023/04/10 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 1 N/A 2023/04/06 CAM SOP-00414 SM 23 2510 m

Hardness (calculated as CaCO3) 1 N/A 2023/04/12 CAM SOP
00102/00408/00447

SM 2340 B

Lab Filtered Metals Analysis by ICP 1 2023/04/05 2023/04/12 CAM SOP-00408 EPA 6010D m

Total Metals Analysis by ICPMS 1 2023/04/06 2023/04/06 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 1 N/A 2023/04/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/04/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/04/05 2023/04/06 CAM SOP-00413 SM 4500H+ B m

Orthophosphate 1 N/A 2023/04/06 CAM SOP-00461 SM 23 4500-P E m

Sat. pH and Langelier Index (@ 20C) 1 N/A 2023/04/12 Auto Calc

Sat. pH and Langelier Index (@ 4C) 1 N/A 2023/04/12 Auto Calc

Sulphate by Automated Turbidimetry 1 N/A 2023/04/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids (TDS calc) 1 N/A 2023/04/12 Auto Calc

Total Organic Carbon (TOC) (2) 1 N/A 2023/04/05 CAM SOP-00446 SM 23 5310B m

Total Phosphorus (Colourimetric) 1 2023/04/05 2023/04/06 CAM SOP-00407 SM 23 4500-P I

Turbidity 1 N/A 2023/04/05 CAM SOP-00417 SM 23 2130 B m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
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BUREAU VERITAS JOB #: C394527
Received: 2023/04/04, 16:24

CERTIFICATE OF ANALYSIS

Your Project #: 122025-01

Report Date: 2023/04/12
Report #: R7584726

Version: 1 - Final

Attention: Mark Ongarato

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Your C.O.C. #: n/a

Site Location: 79 SIDEROAD 19, FERGUS

implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bureauveritas.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C394527
Report Date: 2023/04/12

GM BluePlan Engineering Limited
Client Project #: 122025-01

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - SURFACE WATER (WATER)

Bureau Veritas ID VLU823 VLU823

Sampling Date
2023/04/03

 14:00
2023/04/03

 14:00

COC Number n/a n/a

UNITS Criteria MW1 RDL QC Batch
MW1

Lab-Dup
RDL QC Batch

Calculated Parameters

Bicarb. Alkalinity (calc. as CaCO3) mg/L - 310 1.0 8591908

Calculated TDS mg/L - 720 1.0 8591913

Carb. Alkalinity (calc. as CaCO3) mg/L - 2.2 1.0 8591908

Hardness (CaCO3) mg/L - 420 1.0 8591910

Langelier Index (@ 20C) N/A - 0.978 8591911

Langelier Index (@ 4C) N/A - 0.731 8591912

Saturation pH (@ 20C) N/A - 6.90 8591911

Saturation pH (@ 4C) N/A - 7.15 8591912

Inorganics

Total Ammonia-N mg/L - 0.074 0.050 8593787

Conductivity umho/cm - 1300 1.0 8593085 1300 1.0 8593085

Total Organic Carbon (TOC) mg/L - 2.6 0.40 8593415

Orthophosphate (P) mg/L - <0.010 0.010 8593028

pH pH 6.5:8.5 7.88 8593090 7.90 8593090

Total Phosphorus mg/L 0.01 1.4 0.004 8592119

Dissolved Sulphate (SO4) mg/L - 58 1.0 8593046

Turbidity NTU - 28 0.1 8591998

Alkalinity (Total as CaCO3) mg/L - 310 1.0 8593077 320 1.0 8593077

Dissolved Chloride (Cl-) mg/L - 190 1.0 8593055

Nitrite (N) mg/L - <0.010 0.010 8593108

Nitrate (N) mg/L - 1.47 0.10 8593108

Metals

Dissolved Calcium (Ca) mg/L - 130 0.05 8593616 130 0.05 8593616

Dissolved Magnesium (Mg) mg/L - 25 0.05 8593616 24 0.05 8593616

Dissolved Potassium (K) mg/L - 1 1 8593616 1 1 8593616

Dissolved Sodium (Na) mg/L - 110 0.5 8593616 110 0.5 8593616

Total Aluminum (Al) ug/L - 5.4 4.9 8594595

Total Antimony (Sb) ug/L 20 <0.50 0.50 8594595

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C394527
Report Date: 2023/04/12

GM BluePlan Engineering Limited
Client Project #: 122025-01

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - SURFACE WATER (WATER)

Bureau Veritas ID VLU823 VLU823

Sampling Date
2023/04/03

 14:00
2023/04/03

 14:00

COC Number n/a n/a

UNITS Criteria MW1 RDL QC Batch
MW1

Lab-Dup
RDL QC Batch

Total Arsenic (As) ug/L 100 <1.0 1.0 8594595

Total Barium (Ba) ug/L - 70 2.0 8594595

Total Beryllium (Be) ug/L 11 <0.40 0.40 8594595

Total Boron (B) ug/L 200 21 10 8594595

Total Cadmium (Cd) ug/L 0.2 <0.090 0.090 8594595

Total Calcium (Ca) ug/L - 130000 200 8594595

Total Chromium (Cr) ug/L - <5.0 5.0 8594595

Total Cobalt (Co) ug/L 0.9 <0.50 0.50 8594595

Total Copper (Cu) ug/L 5 1.5 0.90 8594595

Total Iron (Fe) ug/L 300 <100 100 8594595

Total Lead (Pb) ug/L 5 <0.50 0.50 8594595

Total Magnesium (Mg) ug/L - 25000 50 8594595

Total Manganese (Mn) ug/L - 42 2.0 8594595

Total Molybdenum (Mo) ug/L 40 <0.50 0.50 8594595

Total Nickel (Ni) ug/L 25 <1.0 1.0 8594595

Total Potassium (K) ug/L - 1200 200 8594595

Total Selenium (Se) ug/L 100 <2.0 2.0 8594595

Total Silicon (Si) ug/L - 4900 50 8594595

Total Silver (Ag) ug/L 0.1 <0.090 0.090 8594595

Total Sodium (Na) ug/L - 110000 100 8594595

Total Strontium (Sr) ug/L - 230 1.0 8594595

Total Thallium (Tl) ug/L 0.3 <0.050 0.050 8594595

Total Titanium (Ti) ug/L - <5.0 5.0 8594595

Total Uranium (U) ug/L 5 1.1 0.10 8594595

Total Vanadium (V) ug/L 6 <0.50 0.50 8594595

Total Zinc (Zn) ug/L 30 <5.0 5.0 8594595

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C394527
Report Date: 2023/04/12

GM BluePlan Engineering Limited
Client Project #: 122025-01

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VLU823 Collected: 2023/04/03
Sample ID: MW1

Matrix: Water
Shipped:

Received: 2023/04/04

Alkalinity AT 8593077 N/A 2023/04/06 Kien Tran

Carbonate, Bicarbonate and Hydroxide CALC 8591908 N/A 2023/04/10 Automated Statchk

Chloride by Automated Colourimetry KONE 8593055 N/A 2023/04/10 Alina Dobreanu

Conductivity AT 8593085 N/A 2023/04/06 Kien Tran

Hardness (calculated as CaCO3) 8591910 N/A 2023/04/12 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8593616 2023/04/05 2023/04/12 Suban Kanapathippllai

Total Metals Analysis by ICPMS ICP/MS 8594595 2023/04/06 2023/04/06 Arefa Dabhad

Total Ammonia-N LACH/NH4 8593787 N/A 2023/04/10 Shivani Shivani

Nitrate & Nitrite as Nitrogen in Water LACH 8593108 N/A 2023/04/06 Viorica Rotaru

pH AT 8593090 2023/04/05 2023/04/06 Kien Tran

Orthophosphate KONE 8593028 N/A 2023/04/06 Alina Dobreanu

Sat. pH and Langelier Index (@ 20C) CALC 8591911 N/A 2023/04/12 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 8591912 N/A 2023/04/12 Automated Statchk

Sulphate by Automated Turbidimetry KONE 8593046 N/A 2023/04/06 Alina Dobreanu

Total Dissolved Solids (TDS calc) CALC 8591913 N/A 2023/04/12 Automated Statchk

Total Organic Carbon (TOC) TOCV/NDIR 8593415 N/A 2023/04/05 Gyulshen Idriz

Total Phosphorus (Colourimetric) SKAL/P 8592119 2023/04/05 2023/04/06 Prgya Panchal

Turbidity AT 8591998 N/A 2023/04/05 Kien Tran

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VLU823 Dup Collected: 2023/04/03
Sample ID: MW1

Matrix: Water
Shipped:

Received: 2023/04/04

Alkalinity AT 8593077 N/A 2023/04/06 Kien Tran

Conductivity AT 8593085 N/A 2023/04/06 Kien Tran

Lab Filtered Metals Analysis by ICP ICP 8593616 2023/04/05 2023/04/12 Suban Kanapathippllai

pH AT 8593090 2023/04/05 2023/04/06 Kien Tran

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C394527
Report Date: 2023/04/12

GM BluePlan Engineering Limited
Client Project #: 122025-01

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

GENERAL COMMENTS

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: 122025-01

Sampler Initials: MO
Site Location: 79 SIDEROAD 19, FERGUS

QUALITY ASSURANCE REPORTBureau Veritas Job #: C394527
Report Date: 2023/04/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8591998 Turbidity 2023/04/05 101 80 - 120 <0.1 NTU 1.5 20

8592119 Total Phosphorus 2023/04/06 99 80 - 120 106 80 - 120 <0.004 mg/L 9.7 20 106 80 - 120

8593028 Orthophosphate (P) 2023/04/06 98 75 - 125 95 80 - 120 <0.010 mg/L NC 20

8593046 Dissolved Sulphate (SO4) 2023/04/06 NC 75 - 125 96 80 - 120 <1.0 mg/L 0.11 20

8593055 Dissolved Chloride (Cl-) 2023/04/10 NC 80 - 120 100 80 - 120 <1.0 mg/L 2.6 20

8593077 Alkalinity (Total as CaCO3) 2023/04/06 99 85 - 115 <1.0 mg/L 0.15 20

8593085 Conductivity 2023/04/06 101 85 - 115 <1.0
umho/c

m
0.15 25

8593090 pH 2023/04/06 102 98 - 103 0.23 N/A

8593108 Nitrate (N) 2023/04/06 94 80 - 120 100 80 - 120 <0.10 mg/L NC 20

8593108 Nitrite (N) 2023/04/06 103 80 - 120 107 80 - 120 <0.010 mg/L NC 20

8593415 Total Organic Carbon (TOC) 2023/04/05 94 80 - 120 97 80 - 120 <0.40 mg/L 0.17 20

8593616 Dissolved Calcium (Ca) 2023/04/12 NC 80 - 120 97 80 - 120 <0.05 mg/L 1.2 25

8593616 Dissolved Magnesium (Mg) 2023/04/12 NC 80 - 120 99 80 - 120 <0.05 mg/L 2.1 25

8593616 Dissolved Potassium (K) 2023/04/12 100 80 - 120 100 80 - 120 <1 mg/L 0.78 25

8593616 Dissolved Sodium (Na) 2023/04/12 NC 80 - 120 101 80 - 120 <0.5 mg/L 1.1 25

8593787 Total Ammonia-N 2023/04/10 102 75 - 125 103 80 - 120 <0.050 mg/L NC 20

8594595 Total Aluminum (Al) 2023/04/06 107 80 - 120 103 80 - 120 <4.9 ug/L 2.5 20

8594595 Total Antimony (Sb) 2023/04/06 107 80 - 120 105 80 - 120 <0.50 ug/L

8594595 Total Arsenic (As) 2023/04/06 103 80 - 120 102 80 - 120 <1.0 ug/L

8594595 Total Barium (Ba) 2023/04/06 100 80 - 120 101 80 - 120 <2.0 ug/L

8594595 Total Beryllium (Be) 2023/04/06 108 80 - 120 102 80 - 120 <0.40 ug/L

8594595 Total Boron (B) 2023/04/06 102 80 - 120 99 80 - 120 <10 ug/L

8594595 Total Cadmium (Cd) 2023/04/06 100 80 - 120 101 80 - 120 <0.090 ug/L NC 20

8594595 Total Calcium (Ca) 2023/04/06 NC 80 - 120 104 80 - 120 <200 ug/L

8594595 Total Chromium (Cr) 2023/04/06 96 80 - 120 95 80 - 120 <5.0 ug/L NC 20

8594595 Total Cobalt (Co) 2023/04/06 101 80 - 120 99 80 - 120 <0.50 ug/L

8594595 Total Copper (Cu) 2023/04/06 104 80 - 120 101 80 - 120 <0.90 ug/L 3.3 20

8594595 Total Iron (Fe) 2023/04/06 100 80 - 120 100 80 - 120 <100 ug/L 2.8 20

8594595 Total Lead (Pb) 2023/04/06 97 80 - 120 98 80 - 120 <0.50 ug/L 0.53 20

8594595 Total Magnesium (Mg) 2023/04/06 94 80 - 120 99 80 - 120 <50 ug/L
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GM BluePlan Engineering Limited
Client Project #: 122025-01

Sampler Initials: MO
Site Location: 79 SIDEROAD 19, FERGUS

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C394527
Report Date: 2023/04/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8594595 Total Manganese (Mn) 2023/04/06 99 80 - 120 98 80 - 120 <2.0 ug/L

8594595 Total Molybdenum (Mo) 2023/04/06 107 80 - 120 104 80 - 120 <0.50 ug/L

8594595 Total Nickel (Ni) 2023/04/06 97 80 - 120 97 80 - 120 <1.0 ug/L 5.6 20

8594595 Total Potassium (K) 2023/04/06 102 80 - 120 100 80 - 120 <200 ug/L

8594595 Total Selenium (Se) 2023/04/06 104 80 - 120 104 80 - 120 <2.0 ug/L

8594595 Total Silicon (Si) 2023/04/06 100 80 - 120 101 80 - 120 <50 ug/L

8594595 Total Silver (Ag) 2023/04/06 100 80 - 120 101 80 - 120 <0.090 ug/L

8594595 Total Sodium (Na) 2023/04/06 NC 80 - 120 99 80 - 120 <100 ug/L

8594595 Total Strontium (Sr) 2023/04/06 NC 80 - 120 95 80 - 120 <1.0 ug/L

8594595 Total Thallium (Tl) 2023/04/06 100 80 - 120 100 80 - 120 <0.050 ug/L

8594595 Total Titanium (Ti) 2023/04/06 99 80 - 120 101 80 - 120 <5.0 ug/L

8594595 Total Uranium (U) 2023/04/06 100 80 - 120 96 80 - 120 <0.10 ug/L

8594595 Total Vanadium (V) 2023/04/06 99 80 - 120 97 80 - 120 <0.50 ug/L

8594595 Total Zinc (Zn) 2023/04/06 101 80 - 120 102 80 - 120 <5.0 ug/L 2.4 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Bureau Veritas Job #: C394527
Report Date: 2023/04/12

GM BluePlan Engineering Limited
Client Project #: 122025-01

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C394527
Report Date: 2023/04/12

GM BluePlan Engineering Limited
Client Project #: 122025-01

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

Exceedance Summary Table – Prov. Water Quality Obj.

UNITSDLResultCriteriaParameterBureau Veritas IDSample ID

Result Exceedances

MW1 VLU823-04 Total Phosphorus       0.01 1.4 0.004 mg/L

The exceedance summary table is for information purposes only and should not be considered a comprehensive listing or statement of conformance to
applicable regulatory guidelines.
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BUREAU VERITAS JOB #: C3G6157
Received: 2023/06/08, 15:24

CERTIFICATE OF ANALYSIS

Your Project #: 122025-1
Your C.O.C. #: 724369-25-01

Report Date: 2023/06/16
Report #: R7674874

Version: 1 - Final

Attention: Joanna Olesiuk

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/06/14 CAM SOP-00448 SM 23 2320 B m

Carbonate, Bicarbonate and Hydroxide 1 N/A 2023/06/14 CAM SOP-00102 APHA 4500-CO2 D

Chloride by Automated Colourimetry 1 N/A 2023/06/13 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 1 N/A 2023/06/14 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/06/13 CAM SOP-00446 SM 23 5310 B m

Hardness (calculated as CaCO3) 1 N/A 2023/06/15 CAM SOP
00102/00408/00447

SM 2340 B

Dissolved Metals by ICPMS 1 N/A 2023/06/13 CAM SOP-00447 EPA 6020B m

Ion Balance (% Difference) 1 N/A 2023/06/15

Anion and Cation Sum 1 N/A 2023/06/15

Total Ammonia-N 1 N/A 2023/06/13 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/06/12 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/06/12 2023/06/14 CAM SOP-00413 SM 4500H+ B m

Orthophosphate 1 N/A 2023/06/12 CAM SOP-00461 SM 23 4500-P E m

Sat. pH and Langelier Index (@ 20C) 1 N/A 2023/06/15 Auto Calc

Sat. pH and Langelier Index (@ 4C) 1 N/A 2023/06/15 Auto Calc

Sulphate by Automated Turbidimetry 1 N/A 2023/06/13 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids (TDS calc) 1 N/A 2023/06/15 Auto Calc

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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BUREAU VERITAS JOB #: C3G6157
Received: 2023/06/08, 15:24

CERTIFICATE OF ANALYSIS

Your Project #: 122025-1
Your C.O.C. #: 724369-25-01

Report Date: 2023/06/16
Report #: R7674874

Version: 1 - Final

Attention: Joanna Olesiuk

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bureauveritas.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

RCAP - COMPREHENSIVE (WATER)

Bureau Veritas ID WAW458

Sampling Date
2023/06/07

 17:20

COC Number 724369-25-01

UNITS Criteria MW2 RDL QC Batch

Calculated Parameters

Anion Sum me/L - 9.69 N/A 8715803

Bicarb. Alkalinity (calc. as CaCO3) mg/L - 350 1.0 8717483

Calculated TDS mg/L - 530 1.0 8715799

Carb. Alkalinity (calc. as CaCO3) mg/L - 2.9 1.0 8717483

Cation Sum me/L - 10.2 N/A 8715803

Hardness (CaCO3) mg/L - 400 1.0 8716062

Ion Balance (% Difference) % - 2.75 N/A 8715802

Langelier Index (@ 20C) N/A - 1.09 8715800

Langelier Index (@ 4C) N/A - 0.841 8715801

Saturation pH (@ 20C) N/A - 6.86 8715800

Saturation pH (@ 4C) N/A - 7.10 8715801

Inorganics

Total Ammonia-N mg/L - 0.095 0.050 8720542

Conductivity umho/cm - 950 1.0 8719642

Dissolved Organic Carbon mg/L - 1.6 0.40 8719925

Orthophosphate (P) mg/L - <0.010 0.010 8720065

pH pH 6.5:8.5 7.94 8719640

Dissolved Sulphate (SO4) mg/L - 23 1.0 8719931

Alkalinity (Total as CaCO3) mg/L - 350 1.0 8719643

Dissolved Chloride (Cl-) mg/L - 57 1.0 8719927

Nitrite (N) mg/L - <0.010 0.010 8719608

Nitrate (N) mg/L - 7.56 0.10 8719608

Metals

Dissolved Aluminum (Al) ug/L - <4.9 4.9 8720437

Dissolved Antimony (Sb) ug/L 20 <0.50 0.50 8720437

Dissolved Arsenic (As) ug/L 100 <1.0 1.0 8720437

Dissolved Barium (Ba) ug/L - 37 2.0 8720437

Dissolved Beryllium (Be) ug/L 11 <0.40 0.40 8720437

Dissolved Bismuth (Bi) ug/L - <1.0 1.0 8720437

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

RCAP - COMPREHENSIVE (WATER)

Bureau Veritas ID WAW458

Sampling Date
2023/06/07

 17:20

COC Number 724369-25-01

UNITS Criteria MW2 RDL QC Batch

Dissolved Boron (B) ug/L 200 34 10 8720437

Dissolved Cadmium (Cd) ug/L 0.2 <0.090 0.090 8720437

Dissolved Calcium (Ca) ug/L - 120000 200 8720437

Dissolved Chromium (Cr) ug/L - <5.0 5.0 8720437

Dissolved Cobalt (Co) ug/L 0.9 <0.50 0.50 8720437

Dissolved Copper (Cu) ug/L 5 1.4 0.90 8720437

Dissolved Iron (Fe) ug/L 300 <100 100 8720437

Dissolved Lead (Pb) ug/L 5 0.58 0.50 8720437

Dissolved Lithium (Li) ug/L - <5.0 5.0 8720437

Dissolved Magnesium (Mg) ug/L - 26000 50 8720437

Dissolved Manganese (Mn) ug/L - <2.0 2.0 8720437

Dissolved Molybdenum (Mo) ug/L 40 <0.50 0.50 8720437

Dissolved Nickel (Ni) ug/L 25 <1.0 1.0 8720437

Dissolved Phosphorus (P) ug/L - <100 100 8720437

Dissolved Potassium (K) ug/L - 1200 200 8720437

Dissolved Selenium (Se) ug/L 100 <2.0 2.0 8720437

Dissolved Silicon (Si) ug/L - 5200 50 8720437

Dissolved Silver (Ag) ug/L 0.1 <0.090 0.090 8720437

Dissolved Sodium (Na) ug/L - 51000 100 8720437

Dissolved Strontium (Sr) ug/L - 210 1.0 8720437

Dissolved Tellurium (Te) ug/L - <1.0 1.0 8720437

Dissolved Thallium (Tl) ug/L 0.3 <0.050 0.050 8720437

Dissolved Tin (Sn) ug/L - <1.0 1.0 8720437

Dissolved Titanium (Ti) ug/L - <5.0 5.0 8720437

Dissolved Tungsten (W) ug/L 30 <1.0 1.0 8720437

Dissolved Uranium (U) ug/L 5 0.44 0.10 8720437

Dissolved Vanadium (V) ug/L 6 <0.50 0.50 8720437

Dissolved Zinc (Zn) ug/L 30 <5.0 5.0 8720437

Dissolved Zirconium (Zr) ug/L 4 <1.0 1.0 8720437

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: WAW458 Collected: 2023/06/07
Sample ID: MW2

Matrix: Water
Shipped:

Received: 2023/06/08

Alkalinity AT 8719643 N/A 2023/06/14 Kien Tran

Carbonate, Bicarbonate and Hydroxide CALC 8717483 N/A 2023/06/14 Automated Statchk

Chloride by Automated Colourimetry KONE 8719927 N/A 2023/06/13 Massarat Jan

Conductivity AT 8719642 N/A 2023/06/14 Kien Tran

Dissolved Organic Carbon (DOC) TOCV/NDIR 8719925 N/A 2023/06/13 Gyulshen Idriz

Hardness (calculated as CaCO3) 8716062 N/A 2023/06/15 Automated Statchk

Dissolved Metals by ICPMS ICP/MS 8720437 N/A 2023/06/13 Nan Raykha

Ion Balance (% Difference) CALC 8715802 N/A 2023/06/15 Automated Statchk

Anion and Cation Sum CALC 8715803 N/A 2023/06/15 Automated Statchk

Total Ammonia-N LACH/NH4 8720542 N/A 2023/06/13 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8719608 N/A 2023/06/12 Chandra Nandlal

pH AT 8719640 2023/06/12 2023/06/14 Kien Tran

Orthophosphate KONE 8720065 N/A 2023/06/12 Massarat Jan

Sat. pH and Langelier Index (@ 20C) CALC 8715800 N/A 2023/06/15 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 8715801 N/A 2023/06/15 Automated Statchk

Sulphate by Automated Turbidimetry KONE 8719931 N/A 2023/06/13 Massarat Jan

Total Dissolved Solids (TDS calc) CALC 8715799 N/A 2023/06/15 Automated Statchk

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

GENERAL COMMENTS

2023/06/12 - Existing Metals analysis replaced with Dissovled Metals analysis per client Joanna Olesiuk's request.

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3G6157
Report Date: 2023/06/16

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8719608 Nitrate (N) 2023/06/12 96 80 - 120 96 80 - 120 <0.10 mg/L NC 20

8719608 Nitrite (N) 2023/06/12 103 80 - 120 102 80 - 120 <0.010 mg/L NC 20

8719640 pH 2023/06/13 102 98 - 103 0.053 N/A

8719642 Conductivity 2023/06/13 101 85 - 115 <1.0 umho/cm 0.63 10

8719643 Alkalinity (Total as CaCO3) 2023/06/13 96 85 - 115 <1.0 mg/L 1.3 20

8719925 Dissolved Organic Carbon 2023/06/13 93 80 - 120 96 80 - 120 <0.40 mg/L 6.1 20

8719927 Dissolved Chloride (Cl-) 2023/06/13 94 80 - 120 95 80 - 120 <1.0 mg/L 0.93 20

8719931 Dissolved Sulphate (SO4) 2023/06/13 91 75 - 125 95 80 - 120 <1.0 mg/L 5.1 20

8720065 Orthophosphate (P) 2023/06/12 92 75 - 125 93 80 - 120 <0.010 mg/L NC 20

8720437 Dissolved Aluminum (Al) 2023/06/13 103 80 - 120 101 80 - 120 <4.9 ug/L NC 20

8720437 Dissolved Antimony (Sb) 2023/06/13 103 80 - 120 100 80 - 120 <0.50 ug/L NC 20

8720437 Dissolved Arsenic (As) 2023/06/13 103 80 - 120 100 80 - 120 <1.0 ug/L 1.3 20

8720437 Dissolved Barium (Ba) 2023/06/13 103 80 - 120 97 80 - 120 <2.0 ug/L 0.31 20

8720437 Dissolved Beryllium (Be) 2023/06/13 96 80 - 120 96 80 - 120 <0.40 ug/L NC 20

8720437 Dissolved Bismuth (Bi) 2023/06/13 96 80 - 120 97 80 - 120 <1.0 ug/L NC 20

8720437 Dissolved Boron (B) 2023/06/13 92 80 - 120 95 80 - 120 <10 ug/L 1.0 20

8720437 Dissolved Cadmium (Cd) 2023/06/13 99 80 - 120 97 80 - 120 <0.090 ug/L NC 20

8720437 Dissolved Calcium (Ca) 2023/06/13 NC 80 - 120 95 80 - 120 <200 ug/L 2.8 20

8720437 Dissolved Chromium (Cr) 2023/06/13 101 80 - 120 101 80 - 120 <5.0 ug/L NC 20

8720437 Dissolved Cobalt (Co) 2023/06/13 99 80 - 120 99 80 - 120 <0.50 ug/L 2.0 20

8720437 Dissolved Copper (Cu) 2023/06/13 99 80 - 120 98 80 - 120 <0.90 ug/L 1.8 20

8720437 Dissolved Iron (Fe) 2023/06/13 104 80 - 120 103 80 - 120 <100 ug/L 0.68 20

8720437 Dissolved Lead (Pb) 2023/06/13 97 80 - 120 97 80 - 120 <0.50 ug/L NC 20

8720437 Dissolved Lithium (Li) 2023/06/13 100 80 - 120 102 80 - 120 <5.0 ug/L NC 20

8720437 Dissolved Magnesium (Mg) 2023/06/13 NC 80 - 120 97 80 - 120 <50 ug/L 0.89 20

8720437 Dissolved Manganese (Mn) 2023/06/13 104 80 - 120 95 80 - 120 <2.0 ug/L 0.72 20

8720437 Dissolved Molybdenum (Mo) 2023/06/13 107 80 - 120 104 80 - 120 <0.50 ug/L 0.26 20

8720437 Dissolved Nickel (Ni) 2023/06/13 99 80 - 120 99 80 - 120 <1.0 ug/L 1.8 20

8720437 Dissolved Phosphorus (P) 2023/06/13 105 80 - 120 111 80 - 120 <100 ug/L NC 20

8720437 Dissolved Potassium (K) 2023/06/13 101 80 - 120 98 80 - 120 <200 ug/L 0.89 20

8720437 Dissolved Selenium (Se) 2023/06/13 100 80 - 120 99 80 - 120 <2.0 ug/L NC 20
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GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8720437 Dissolved Silicon (Si) 2023/06/13 104 80 - 120 104 80 - 120 <50 ug/L 1.3 20

8720437 Dissolved Silver (Ag) 2023/06/13 86 80 - 120 101 80 - 120 <0.090 ug/L NC 20

8720437 Dissolved Sodium (Na) 2023/06/13 NC 80 - 120 97 80 - 120 <100 ug/L 0.75 20

8720437 Dissolved Strontium (Sr) 2023/06/13 108 80 - 120 97 80 - 120 <1.0 ug/L 0.80 20

8720437 Dissolved Tellurium (Te) 2023/06/13 102 80 - 120 103 80 - 120 <1.0 ug/L NC 20

8720437 Dissolved Thallium (Tl) 2023/06/13 100 80 - 120 97 80 - 120 <0.050 ug/L NC 20

8720437 Dissolved Tin (Sn) 2023/06/13 103 80 - 120 99 80 - 120 <1.0 ug/L NC 20

8720437 Dissolved Titanium (Ti) 2023/06/13 106 80 - 120 105 80 - 120 <5.0 ug/L NC 20

8720437 Dissolved Tungsten (W) 2023/06/13 104 80 - 120 101 80 - 120 <1.0 ug/L NC 20

8720437 Dissolved Uranium (U) 2023/06/13 102 80 - 120 98 80 - 120 <0.10 ug/L 2.8 20

8720437 Dissolved Vanadium (V) 2023/06/13 105 80 - 120 101 80 - 120 <0.50 ug/L NC 20

8720437 Dissolved Zinc (Zn) 2023/06/13 100 80 - 120 100 80 - 120 <5.0 ug/L 2.0 20

8720437 Dissolved Zirconium (Zr) 2023/06/13 106 80 - 120 102 80 - 120 <1.0 ug/L NC 20

8720542 Total Ammonia-N 2023/06/13 98 75 - 125 102 80 - 120 <0.050 mg/L 12 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3G6157
Report Date: 2023/06/16

GM BluePlan Engineering Limited
Client Project #: 122025-1
Sampler Initials: MO

Exceedance Summary Table – Prov. Water Quality Obj.

UNITSDLResultCriteriaParameterBureau Veritas IDSample ID

Result Exceedances

No Exceedances

The exceedance summary table is for information purposes only and should not be considered a comprehensive listing or statement of conformance to
applicable regulatory guidelines.
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BUREAU VERITAS JOB #: C373807
Received: 2023/03/15, 16:08

CERTIFICATE OF ANALYSIS

Your Project #: 122025-1

Report Date: 2023/03/22
Report #: R7556078

Version: 1 - Final

Attention: Mark Ongarato

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Site Location: 79 SIDEROAD 19, FERGUS

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 4 N/A 2023/03/17 CAM SOP-00448 SM 23 2320 B m

Carbonate, Bicarbonate and Hydroxide 4 N/A 2023/03/20 CAM SOP-00102 APHA 4500-CO2 D

Chloride by Automated Colourimetry 4 N/A 2023/03/20 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 4 N/A 2023/03/17 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 3 N/A 2023/03/18 CAM SOP-00446 SM 23 5310 B m

Hardness (calculated as CaCO3) 2 N/A 2023/03/20 CAM SOP
00102/00408/00447

SM 2340 B

Hardness (calculated as CaCO3) 1 N/A 2023/03/21 CAM SOP
00102/00408/00447

SM 2340 B

Hardness (calculated as CaCO3) 1 N/A 2023/03/22 CAM SOP
00102/00408/00447

SM 2340 B

Lab Filtered Metals Analysis by ICP 1 2023/03/17 2023/03/21 CAM SOP-00408 EPA 6010D m

Dissolved Metals by ICPMS 3 N/A 2023/03/20 CAM SOP-00447 EPA 6020B m

Total Metals Analysis by ICPMS 1 2023/03/17 2023/03/20 CAM SOP-00447 EPA 6020B m

Ion Balance (% Difference) 2 N/A 2023/03/20

Ion Balance (% Difference) 1 N/A 2023/03/21

Anion and Cation Sum 2 N/A 2023/03/20

Anion and Cation Sum 1 N/A 2023/03/21

Total Ammonia-N 4 N/A 2023/03/20 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 4 N/A 2023/03/20 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 4 2023/03/17 2023/03/17 CAM SOP-00413 SM 4500H+ B m

Orthophosphate 4 N/A 2023/03/20 CAM SOP-00461 SM 23 4500-P E m

Sat. pH and Langelier Index (@ 20C) 2 N/A 2023/03/20 Auto Calc

Sat. pH and Langelier Index (@ 20C) 1 N/A 2023/03/21 Auto Calc

Sat. pH and Langelier Index (@ 20C) 1 N/A 2023/03/22 Auto Calc

Sat. pH and Langelier Index (@ 4C) 2 N/A 2023/03/20 Auto Calc

Sat. pH and Langelier Index (@ 4C) 1 N/A 2023/03/21 Auto Calc

Sat. pH and Langelier Index (@ 4C) 1 N/A 2023/03/22 Auto Calc

Sulphate by Automated Turbidimetry 4 N/A 2023/03/20 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids (TDS calc) 2 N/A 2023/03/20 Auto Calc
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BUREAU VERITAS JOB #: C373807
Received: 2023/03/15, 16:08

CERTIFICATE OF ANALYSIS

Your Project #: 122025-1

Report Date: 2023/03/22
Report #: R7556078

Version: 1 - Final

Attention: Mark Ongarato

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Site Location: 79 SIDEROAD 19, FERGUS

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Total Dissolved Solids (TDS calc) 1 N/A 2023/03/21 Auto Calc

Total Dissolved Solids (TDS calc) 1 N/A 2023/03/22 Auto Calc

Total Organic Carbon (TOC) (3) 1 N/A 2023/03/20 CAM SOP-00446 SM 23 5310B m

Total Phosphorus (Colourimetric) 1 2023/03/20 2023/03/20 CAM SOP-00407 SM 23 4500-P I

Turbidity 1 N/A 2023/03/17 CAM SOP-00417 SM 23 2130 B m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.
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CERTIFICATE OF ANALYSIS

Your Project #: 122025-1

Report Date: 2023/03/22
Report #: R7556078

Version: 1 - Final

Attention: Mark Ongarato

GM BluePlan Engineering Limited
650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON
CANADA          N1K 1B8

Site Location: 79 SIDEROAD 19, FERGUS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bureauveritas.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - COMPREHENSIVE (WATER)

Bureau Veritas ID VHK478 VHK478 VHK479

Sampling Date
2023/03/14

 12:30
2023/03/14

 12:30
2023/03/14

 13:25

UNITS Criteria MW3 RDL QC Batch
MW3

Lab-Dup
RDL QC Batch MW4 RDL QC Batch

Calculated Parameters

Anion Sum me/L - 8.05 N/A 8556048 12.6 N/A 8556048

Bicarb. Alkalinity (calc. as CaCO3 mg/L - 290 1.0 8555711 360 1.0 8555711

Calculated TDS mg/L - 490 1.0 8556049 700 1.0 8556049

Carb. Alkalinity (calc. as CaCO3) mg/L - 2.0 1.0 8555711 2.2 1.0 8555711

Cation Sum me/L - 10.3 N/A 8556048 13.3 N/A 8556048

Hardness (CaCO3) mg/L - 410 1.0 8555710 460 1.0 8555710

Ion Balance (% Difference) % - 12.4 N/A 8556044 2.96 N/A 8556044

Langelier Index (@ 20C) N/A - 0.969 8557462 1.01 8557462

Langelier Index (@ 4C) N/A - 0.721 8557463 0.760 8557463

Saturation pH (@ 20C) N/A - 6.89 8557462 6.80 8557462

Saturation pH (@ 4C) N/A - 7.14 8557463 7.05 8557463

Inorganics

Total Ammonia-N mg/L - 0.11 0.050 8559399 0.056 0.050 8559399

Conductivity umho/cm - 760 1.0 8559024 1300 1.0 8559024

Dissolved Organic Carbon mg/L - 1.8 0.40 8559712 1.8 0.40 8559712

Orthophosphate (P) mg/L - <0.010 0.010 8559116 <0.010 0.010 8559116 <0.010 0.010 8559116

pH pH 6.5:8.5 7.86 8559039 7.81 8559039

Dissolved Sulphate (SO4) mg/L - 49 1.0 8559126 49 1.0 8559126 50 1.0 8559126

Alkalinity (Total as CaCO3) mg/L - 290 1.0 8559028 370 1.0 8559028

Dissolved Chloride (Cl-) mg/L - 26 1.0 8559107 26 1.0 8559107 140 1.0 8559107

Nitrite (N) mg/L - 0.043 0.010 8559042 <0.010 0.010 8559042

Nitrate (N) mg/L - 5.66 0.10 8559042 4.70 0.10 8559042

Nitrate + Nitrite (N) mg/L - 5.71 0.10 8559042 4.70 0.10 8559042

Metals

Dissolved Aluminum (Al) ug/L - <4.9 4.9 8560470 <4.9 4.9 8560468

Dissolved Antimony (Sb) ug/L 20 <0.50 0.50 8560470 <0.50 0.50 8560468

Dissolved Arsenic (As) ug/L 100 <1.0 1.0 8560470 <1.0 1.0 8560468

Dissolved Barium (Ba) ug/L - 47 2.0 8560470 63 2.0 8560468

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - COMPREHENSIVE (WATER)

Bureau Veritas ID VHK478 VHK478 VHK479

Sampling Date
2023/03/14

 12:30
2023/03/14

 12:30
2023/03/14

 13:25

UNITS Criteria MW3 RDL QC Batch
MW3

Lab-Dup
RDL QC Batch MW4 RDL QC Batch

Dissolved Beryllium (Be) ug/L 11 <0.40 0.40 8560470 <0.40 0.40 8560468

Dissolved Boron (B) ug/L 200 59 10 8560470 49 10 8560468

Dissolved Cadmium (Cd) ug/L 0.2 <0.090 0.090 8560470 <0.090 0.090 8560468

Dissolved Calcium (Ca) ug/L - 130000 200 8560470 140000 200 8560468

Dissolved Chromium (Cr) ug/L - <5.0 5.0 8560470 <5.0 5.0 8560468

Dissolved Cobalt (Co) ug/L 0.9 <0.50 0.50 8560470 <0.50 0.50 8560468

Dissolved Copper (Cu) ug/L 5 2.0 0.90 8560470 1.4 0.90 8560468

Dissolved Iron (Fe) ug/L 300 <100 100 8560470 <100 100 8560468

Dissolved Lead (Pb) ug/L 5 <0.50 0.50 8560470 <0.50 0.50 8560468

Dissolved Magnesium (Mg) ug/L - 22000 50 8560470 28000 50 8560468

Dissolved Manganese (Mn) ug/L - 33 2.0 8560470 17 2.0 8560468

Dissolved Molybdenum (Mo) ug/L 40 1.3 0.50 8560470 <0.50 0.50 8560468

Dissolved Nickel (Ni) ug/L 25 1.3 1.0 8560470 <1.0 1.0 8560468

Dissolved Phosphorus (P) ug/L - <100 100 8560470 <100 100 8560468

Dissolved Potassium (K) ug/L - 2300 200 8560470 1700 200 8560468

Dissolved Selenium (Se) ug/L 100 <2.0 2.0 8560470 <2.0 2.0 8560468

Dissolved Silicon (Si) ug/L - 5500 50 8560470 4900 50 8560468

Dissolved Silver (Ag) ug/L 0.1 <0.090 0.090 8560470 <0.090 0.090 8560468

Dissolved Sodium (Na) ug/L - 49000 100 8560470 94000 100 8560468

Dissolved Strontium (Sr) ug/L - 220 1.0 8560470 260 1.0 8560468

Dissolved Thallium (Tl) ug/L 0.3 <0.050 0.050 8560470 <0.050 0.050 8560468

Dissolved Titanium (Ti) ug/L - <5.0 5.0 8560470 <5.0 5.0 8560468

Dissolved Uranium (U) ug/L 5 1.4 0.10 8560470 0.89 0.10 8560468

Dissolved Vanadium (V) ug/L 6 <0.50 0.50 8560470 <0.50 0.50 8560468

Dissolved Zinc (Zn) ug/L 30 <5.0 5.0 8560470 <5.0 5.0 8560468

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - COMPREHENSIVE (WATER)

Bureau Veritas ID VHK480

Sampling Date
2023/03/14

 12:45

UNITS Criteria MW5 RDL QC Batch

Calculated Parameters

Anion Sum me/L - 10.7 N/A 8556048

Bicarb. Alkalinity (calc. as CaCO3 mg/L - 300 1.0 8555711

Calculated TDS mg/L - 610 1.0 8556049

Carb. Alkalinity (calc. as CaCO3) mg/L - 1.8 1.0 8555711

Cation Sum me/L - 11.7 N/A 8556048

Hardness (CaCO3) mg/L - 470 1.0 8555710

Ion Balance (% Difference) % - 4.54 N/A 8556044

Langelier Index (@ 20C) N/A - 0.963 8557462

Langelier Index (@ 4C) N/A - 0.716 8557463

Saturation pH (@ 20C) N/A - 6.85 8557462

Saturation pH (@ 4C) N/A - 7.10 8557463

Inorganics

Total Ammonia-N mg/L - 0.085 0.050 8559399

Conductivity umho/cm - 1100 1.0 8559024

Dissolved Organic Carbon mg/L - 2.5 0.40 8559712

Orthophosphate (P) mg/L - <0.010 0.010 8559116

pH pH 6.5:8.5 7.81 8559039

Dissolved Sulphate (SO4) mg/L - 93 1.0 8559126

Alkalinity (Total as CaCO3) mg/L - 300 1.0 8559028

Dissolved Chloride (Cl-) mg/L - 87 1.0 8559107

Nitrite (N) mg/L - <0.010 0.010 8559042

Nitrate (N) mg/L - 3.12 0.10 8559042

Nitrate + Nitrite (N) mg/L - 3.12 0.10 8559042

Metals

Dissolved Aluminum (Al) ug/L - <4.9 4.9 8560470

Dissolved Antimony (Sb) ug/L 20 <0.50 0.50 8560470

Dissolved Arsenic (As) ug/L 100 <1.0 1.0 8560470

Dissolved Barium (Ba) ug/L - 43 2.0 8560470

Dissolved Beryllium (Be) ug/L 11 <0.40 0.40 8560470

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - COMPREHENSIVE (WATER)

Bureau Veritas ID VHK480

Sampling Date
2023/03/14

 12:45

UNITS Criteria MW5 RDL QC Batch

Dissolved Boron (B) ug/L 200 23 10 8560470

Dissolved Cadmium (Cd) ug/L 0.2 <0.090 0.090 8560470

Dissolved Calcium (Ca) ug/L - 140000 200 8560470

Dissolved Chromium (Cr) ug/L - <5.0 5.0 8560470

Dissolved Cobalt (Co) ug/L 0.9 <0.50 0.50 8560470

Dissolved Copper (Cu) ug/L 5 3.9 0.90 8560470

Dissolved Iron (Fe) ug/L 300 <100 100 8560470

Dissolved Lead (Pb) ug/L 5 <0.50 0.50 8560470

Dissolved Magnesium (Mg) ug/L - 26000 50 8560470

Dissolved Manganese (Mn) ug/L - 33 2.0 8560470

Dissolved Molybdenum (Mo) ug/L 40 0.60 0.50 8560470

Dissolved Nickel (Ni) ug/L 25 2.3 1.0 8560470

Dissolved Phosphorus (P) ug/L - <100 100 8560470

Dissolved Potassium (K) ug/L - 1300 200 8560470

Dissolved Selenium (Se) ug/L 100 <2.0 2.0 8560470

Dissolved Silicon (Si) ug/L - 4000 50 8560470

Dissolved Silver (Ag) ug/L 0.1 <0.090 0.090 8560470

Dissolved Sodium (Na) ug/L - 54000 100 8560470

Dissolved Strontium (Sr) ug/L - 250 1.0 8560470

Dissolved Thallium (Tl) ug/L 0.3 <0.050 0.050 8560470

Dissolved Titanium (Ti) ug/L - <5.0 5.0 8560470

Dissolved Uranium (U) ug/L 5 2.6 0.10 8560470

Dissolved Vanadium (V) ug/L 6 <0.50 0.50 8560470

Dissolved Zinc (Zn) ug/L 30 <5.0 5.0 8560470

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - SURFACE WATER (WATER)

Bureau Veritas ID VHK481

Sampling Date
2023/03/14

 13:00

UNITS Criteria SW-001 RDL QC Batch

Calculated Parameters

Bicarb. Alkalinity (calc. as CaCO3 mg/L - 280 1.0 8555711

Calculated TDS mg/L - 910 1.0 8556049

Carb. Alkalinity (calc. as CaCO3) mg/L - 4.0 1.0 8555711

Hardness (CaCO3) mg/L - 450 1.0 8555710

Langelier Index (@ 20C) N/A - 1.23 8557462

Langelier Index (@ 4C) N/A - 0.986 8557463

Saturation pH (@ 20C) N/A - 6.95 8557462

Saturation pH (@ 4C) N/A - 7.20 8557463

Inorganics

Total Ammonia-N mg/L - <0.050 0.050 8559399

Conductivity umho/cm - 1700 1.0 8559024

Orthophosphate (P) mg/L - <0.010 0.010 8559116

pH pH 6.5:8.5 8.18 8559039

Dissolved Sulphate (SO4) mg/L - 130 1.0 8559126

Turbidity NTU - 0.4 0.1 8558264

Alkalinity (Total as CaCO3) mg/L - 290 1.0 8559028

Dissolved Chloride (Cl-) mg/L - 250 3.0 8559107

Nitrite (N) mg/L - <0.010 0.010 8559042

Nitrate (N) mg/L - 4.95 0.10 8559042

Metals

Dissolved Calcium (Ca) mg/L - 140 0.05 8560018

Dissolved Magnesium (Mg) mg/L - 26 0.05 8560018

Dissolved Potassium (K) mg/L - 2 1 8560018

Dissolved Sodium (Na) mg/L - 160 0.5 8560018

Total Aluminum (Al) ug/L - 43 4.9 8559406

Total Antimony (Sb) ug/L 20 <0.50 0.50 8559406

Total Arsenic (As) ug/L 100 <1.0 1.0 8559406

Total Barium (Ba) ug/L - 54 2.0 8559406

Total Beryllium (Be) ug/L 11 <0.40 0.40 8559406

Total Boron (B) ug/L 200 37 10 8559406

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RCAP - SURFACE WATER (WATER)

Bureau Veritas ID VHK481

Sampling Date
2023/03/14

 13:00

UNITS Criteria SW-001 RDL QC Batch

Total Cadmium (Cd) ug/L 0.2 <0.090 0.090 8559406

Total Calcium (Ca) ug/L - 150000 200 8559406

Total Chromium (Cr) ug/L - <5.0 5.0 8559406

Total Cobalt (Co) ug/L 0.9 <0.50 0.50 8559406

Total Copper (Cu) ug/L 5 1.9 0.90 8559406

Total Iron (Fe) ug/L 300 <100 100 8559406

Total Lead (Pb) ug/L 5 <0.50 0.50 8559406

Total Magnesium (Mg) ug/L - 28000 50 8559406

Total Manganese (Mn) ug/L - 2.7 2.0 8559406

Total Molybdenum (Mo) ug/L 40 <0.50 0.50 8559406

Total Nickel (Ni) ug/L 25 <1.0 1.0 8559406

Total Potassium (K) ug/L - 1900 200 8559406

Total Selenium (Se) ug/L 100 <2.0 2.0 8559406

Total Silicon (Si) ug/L - 3600 50 8559406

Total Silver (Ag) ug/L 0.1 <0.090 0.090 8559406

Total Sodium (Na) ug/L - 170000 100 8559406

Total Strontium (Sr) ug/L - 560 1.0 8559406

Total Thallium (Tl) ug/L 0.3 <0.050 0.050 8559406

Total Titanium (Ti) ug/L - <5.0 5.0 8559406

Total Uranium (U) ug/L 5 0.53 0.10 8559406

Total Vanadium (V) ug/L 6 0.50 0.50 8559406

Total Zinc (Zn) ug/L 30 5.1 5.0 8559406

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VHK481

Sampling Date
2023/03/14

 13:00

UNITS Criteria SW-001 RDL QC Batch

Inorganics

Total Organic Carbon (TOC) mg/L - 2.0 0.40 8561706

Total Phosphorus mg/L 0.01 0.005 0.004 8561743

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Provincial Water Quality Objectives
Ref. to MOEE Water Management document dated Feb.1999

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK478 Collected: 2023/03/14
Sample ID: MW3

Matrix: Water
Shipped:

Received: 2023/03/15

Alkalinity AT 8559028 N/A 2023/03/17 Kien Tran

Carbonate, Bicarbonate and Hydroxide CALC 8555711 N/A 2023/03/20 Automated Statchk

Chloride by Automated Colourimetry KONE 8559107 N/A 2023/03/20 Massarat Jan

Conductivity AT 8559024 N/A 2023/03/17 Kien Tran

Dissolved Organic Carbon (DOC) TOCV/NDIR 8559712 N/A 2023/03/18 Gyulshen Idriz

Hardness (calculated as CaCO3) 8555710 N/A 2023/03/20 Automated Statchk

Dissolved Metals by ICPMS ICP/MS 8560470 N/A 2023/03/20 Prempal Bhatti

Ion Balance (% Difference) CALC 8556044 N/A 2023/03/20 Automated Statchk

Anion and Cation Sum CALC 8556048 N/A 2023/03/20 Automated Statchk

Total Ammonia-N LACH/NH4 8559399 N/A 2023/03/20 Shivani Shivani

Nitrate & Nitrite as Nitrogen in Water LACH 8559042 N/A 2023/03/20 Chandra Nandlal

pH AT 8559039 2023/03/17 2023/03/17 Kien Tran

Orthophosphate KONE 8559116 N/A 2023/03/20 Massarat Jan

Sat. pH and Langelier Index (@ 20C) CALC 8557462 N/A 2023/03/20 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 8557463 N/A 2023/03/20 Automated Statchk

Sulphate by Automated Turbidimetry KONE 8559126 N/A 2023/03/20 Alina Dobreanu

Total Dissolved Solids (TDS calc) CALC 8556049 N/A 2023/03/20 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK478 Dup Collected: 2023/03/14
Sample ID: MW3

Matrix: Water
Shipped:

Received: 2023/03/15

Chloride by Automated Colourimetry KONE 8559107 N/A 2023/03/20 Massarat Jan

Orthophosphate KONE 8559116 N/A 2023/03/20 Massarat Jan

Sulphate by Automated Turbidimetry KONE 8559126 N/A 2023/03/20 Alina Dobreanu

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK479 Collected: 2023/03/14
Sample ID: MW4

Matrix: Water
Shipped:

Received: 2023/03/15

Alkalinity AT 8559028 N/A 2023/03/17 Kien Tran

Carbonate, Bicarbonate and Hydroxide CALC 8555711 N/A 2023/03/20 Automated Statchk

Chloride by Automated Colourimetry KONE 8559107 N/A 2023/03/20 Massarat Jan

Conductivity AT 8559024 N/A 2023/03/17 Kien Tran

Dissolved Organic Carbon (DOC) TOCV/NDIR 8559712 N/A 2023/03/18 Gyulshen Idriz

Hardness (calculated as CaCO3) 8555710 N/A 2023/03/21 Automated Statchk

Dissolved Metals by ICPMS ICP/MS 8560468 N/A 2023/03/20 Arefa Dabhad

Ion Balance (% Difference) CALC 8556044 N/A 2023/03/21 Automated Statchk

Anion and Cation Sum CALC 8556048 N/A 2023/03/21 Automated Statchk

Total Ammonia-N LACH/NH4 8559399 N/A 2023/03/20 Shivani Shivani

Nitrate & Nitrite as Nitrogen in Water LACH 8559042 N/A 2023/03/20 Chandra Nandlal

pH AT 8559039 2023/03/17 2023/03/17 Kien Tran

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK479 Collected: 2023/03/14
Sample ID: MW4

Matrix: Water
Shipped:

Received: 2023/03/15

Orthophosphate KONE 8559116 N/A 2023/03/20 Massarat Jan

Sat. pH and Langelier Index (@ 20C) CALC 8557462 N/A 2023/03/21 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 8557463 N/A 2023/03/21 Automated Statchk

Sulphate by Automated Turbidimetry KONE 8559126 N/A 2023/03/20 Alina Dobreanu

Total Dissolved Solids (TDS calc) CALC 8556049 N/A 2023/03/21 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK480 Collected: 2023/03/14
Sample ID: MW5

Matrix: Water
Shipped:

Received: 2023/03/15

Alkalinity AT 8559028 N/A 2023/03/17 Kien Tran

Carbonate, Bicarbonate and Hydroxide CALC 8555711 N/A 2023/03/20 Automated Statchk

Chloride by Automated Colourimetry KONE 8559107 N/A 2023/03/20 Massarat Jan

Conductivity AT 8559024 N/A 2023/03/17 Kien Tran

Dissolved Organic Carbon (DOC) TOCV/NDIR 8559712 N/A 2023/03/18 Gyulshen Idriz

Hardness (calculated as CaCO3) 8555710 N/A 2023/03/20 Automated Statchk

Dissolved Metals by ICPMS ICP/MS 8560470 N/A 2023/03/20 Prempal Bhatti

Ion Balance (% Difference) CALC 8556044 N/A 2023/03/20 Automated Statchk

Anion and Cation Sum CALC 8556048 N/A 2023/03/20 Automated Statchk

Total Ammonia-N LACH/NH4 8559399 N/A 2023/03/20 Shivani Shivani

Nitrate & Nitrite as Nitrogen in Water LACH 8559042 N/A 2023/03/20 Chandra Nandlal

pH AT 8559039 2023/03/17 2023/03/17 Kien Tran

Orthophosphate KONE 8559116 N/A 2023/03/20 Massarat Jan

Sat. pH and Langelier Index (@ 20C) CALC 8557462 N/A 2023/03/20 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 8557463 N/A 2023/03/20 Automated Statchk

Sulphate by Automated Turbidimetry KONE 8559126 N/A 2023/03/20 Alina Dobreanu

Total Dissolved Solids (TDS calc) CALC 8556049 N/A 2023/03/20 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK481 Collected: 2023/03/14
Sample ID: SW-001

Matrix: Water
Shipped:

Received: 2023/03/15

Alkalinity AT 8559028 N/A 2023/03/17 Kien Tran

Carbonate, Bicarbonate and Hydroxide CALC 8555711 N/A 2023/03/20 Automated Statchk

Chloride by Automated Colourimetry KONE 8559107 N/A 2023/03/20 Massarat Jan

Conductivity AT 8559024 N/A 2023/03/17 Kien Tran

Hardness (calculated as CaCO3) 8555710 N/A 2023/03/22 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8560018 2023/03/17 2023/03/21 Suban Kanapathippllai

Total Metals Analysis by ICPMS ICP/MS 8559406 2023/03/17 2023/03/20 Arefa Dabhad

Total Ammonia-N LACH/NH4 8559399 N/A 2023/03/20 Shivani Shivani

Nitrate & Nitrite as Nitrogen in Water LACH 8559042 N/A 2023/03/20 Chandra Nandlal

pH AT 8559039 2023/03/17 2023/03/17 Kien Tran

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: VHK481 Collected: 2023/03/14
Sample ID: SW-001

Matrix: Water
Shipped:

Received: 2023/03/15

Orthophosphate KONE 8559116 N/A 2023/03/20 Massarat Jan

Sat. pH and Langelier Index (@ 20C) CALC 8557462 N/A 2023/03/22 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 8557463 N/A 2023/03/22 Automated Statchk

Sulphate by Automated Turbidimetry KONE 8559126 N/A 2023/03/20 Alina Dobreanu

Total Dissolved Solids (TDS calc) CALC 8556049 N/A 2023/03/22 Automated Statchk

Total Organic Carbon (TOC) TOCV/NDIR 8561706 N/A 2023/03/20 Gyulshen Idriz

Total Phosphorus (Colourimetric) SKAL/P 8561743 2023/03/20 2023/03/20 Prgya Panchal

Turbidity AT 8558264 N/A 2023/03/17 Surinder Rai

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

GENERAL COMMENTS

Results relate only to the items tested.

Page 14 of 21

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: 122025-1

Sampler Initials: MO
Site Location: 79 SIDEROAD 19, FERGUS

QUALITY ASSURANCE REPORTBureau Veritas Job #: C373807
Report Date: 2023/03/22

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8558264 Turbidity 2023/03/17 99 80 - 120 <0.1 NTU 1.4 20

8559024 Conductivity 2023/03/17 101 85 - 115 <1.0
umho/c

m
1.5 25

8559028 Alkalinity (Total as CaCO3) 2023/03/17 98 85 - 115 <1.0 mg/L 0.96 20

8559039 pH 2023/03/17 102 98 - 103 1.1 N/A

8559042 Nitrate (N) 2023/03/20 84 80 - 120 88 80 - 120 <0.10 mg/L NC 20

8559042 Nitrite (N) 2023/03/20 104 80 - 120 106 80 - 120 <0.010 mg/L NC 20

8559107 Dissolved Chloride (Cl-) 2023/03/20 NC 80 - 120 97 80 - 120 <1.0 mg/L 0.095 20

8559116 Orthophosphate (P) 2023/03/20 84 75 - 125 91 80 - 120 <0.010 mg/L NC 20

8559126 Dissolved Sulphate (SO4) 2023/03/20 NC 75 - 125 95 80 - 120 <1.0 mg/L 0.90 20

8559399 Total Ammonia-N 2023/03/20 100 75 - 125 99 80 - 120 <0.050 mg/L NC 20

8559406 Total Aluminum (Al) 2023/03/20 118 80 - 120 103 80 - 120 <4.9 ug/L 1.5 20

8559406 Total Antimony (Sb) 2023/03/20 106 80 - 120 105 80 - 120 <0.50 ug/L 3.1 20

8559406 Total Arsenic (As) 2023/03/20 101 80 - 120 100 80 - 120 <1.0 ug/L 1.6 20

8559406 Total Barium (Ba) 2023/03/20 98 80 - 120 100 80 - 120 <2.0 ug/L 3.1 20

8559406 Total Beryllium (Be) 2023/03/20 105 80 - 120 102 80 - 120 <0.40 ug/L NC 20

8559406 Total Boron (B) 2023/03/20 97 80 - 120 95 80 - 120 <10 ug/L 0.26 20

8559406 Total Cadmium (Cd) 2023/03/20 100 80 - 120 100 80 - 120 <0.090 ug/L NC 20

8559406 Total Calcium (Ca) 2023/03/20 NC 80 - 120 103 80 - 120 <200 ug/L 1.6 20

8559406 Total Chromium (Cr) 2023/03/20 95 80 - 120 97 80 - 120 <5.0 ug/L NC 20

8559406 Total Cobalt (Co) 2023/03/20 98 80 - 120 98 80 - 120 <0.50 ug/L 0.91 20

8559406 Total Copper (Cu) 2023/03/20 100 80 - 120 100 80 - 120 <0.90 ug/L 20 20

8559406 Total Iron (Fe) 2023/03/20 99 80 - 120 100 80 - 120 <100 ug/L 0.14 20

8559406 Total Lead (Pb) 2023/03/20 99 80 - 120 98 80 - 120 <0.50 ug/L 0.87 20

8559406 Total Magnesium (Mg) 2023/03/20 96 80 - 120 102 80 - 120 <50 ug/L 1.2 20

8559406 Total Manganese (Mn) 2023/03/20 98 80 - 120 98 80 - 120 <2.0 ug/L 2.8 20

8559406 Total Molybdenum (Mo) 2023/03/20 98 80 - 120 96 80 - 120 <0.50 ug/L 5.0 20

8559406 Total Nickel (Ni) 2023/03/20 98 80 - 120 99 80 - 120 <1.0 ug/L 1.4 20

8559406 Total Potassium (K) 2023/03/20 103 80 - 120 101 80 - 120 <200 ug/L 1.3 20

8559406 Total Selenium (Se) 2023/03/20 104 80 - 120 104 80 - 120 <2.0 ug/L NC 20

8559406 Total Silicon (Si) 2023/03/20 98 80 - 120 98 80 - 120 <50 ug/L 1.7 20
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: 122025-1

Sampler Initials: MO
Site Location: 79 SIDEROAD 19, FERGUS

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C373807
Report Date: 2023/03/22

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8559406 Total Silver (Ag) 2023/03/20 97 80 - 120 98 80 - 120 <0.090 ug/L 3.9 20

8559406 Total Sodium (Na) 2023/03/20 NC 80 - 120 99 80 - 120 <100 ug/L 0.50 20

8559406 Total Strontium (Sr) 2023/03/20 96 80 - 120 97 80 - 120 <1.0 ug/L 0.65 20

8559406 Total Thallium (Tl) 2023/03/20 100 80 - 120 102 80 - 120 <0.050 ug/L NC 20

8559406 Total Titanium (Ti) 2023/03/20 99 80 - 120 100 80 - 120 <5.0 ug/L 0.89 20

8559406 Total Uranium (U) 2023/03/20 NC 80 - 120 99 80 - 120 <0.10 ug/L 1.4 20

8559406 Total Vanadium (V) 2023/03/20 96 80 - 120 95 80 - 120 <0.50 ug/L 0.49 20

8559406 Total Zinc (Zn) 2023/03/20 100 80 - 120 101 80 - 120 <5.0 ug/L 1.7 20

8559712 Dissolved Organic Carbon 2023/03/17 95 80 - 120 99 80 - 120 <0.40 mg/L 1.6 20

8560018 Dissolved Calcium (Ca) 2023/03/21 NC 80 - 120 97 80 - 120 <0.05 mg/L 0.53 25

8560018 Dissolved Magnesium (Mg) 2023/03/21 NC 80 - 120 98 80 - 120 <0.05 mg/L 0.087 25

8560018 Dissolved Potassium (K) 2023/03/21 NC 80 - 120 98 80 - 120 <1 mg/L 0.32 25

8560018 Dissolved Sodium (Na) 2023/03/21 NC 80 - 120 99 80 - 120 <0.5 mg/L 0.70 25

8560468 Dissolved Aluminum (Al) 2023/03/20 108 80 - 120 102 80 - 120 <4.9 ug/L

8560468 Dissolved Antimony (Sb) 2023/03/20 111 80 - 120 101 80 - 120 <0.50 ug/L NC 20

8560468 Dissolved Arsenic (As) 2023/03/20 106 80 - 120 98 80 - 120 <1.0 ug/L NC 20

8560468 Dissolved Barium (Ba) 2023/03/20 105 80 - 120 99 80 - 120 <2.0 ug/L 2.1 20

8560468 Dissolved Beryllium (Be) 2023/03/20 108 80 - 120 101 80 - 120 <0.40 ug/L NC 20

8560468 Dissolved Boron (B) 2023/03/20 104 80 - 120 96 80 - 120 <10 ug/L 3.1 20

8560468 Dissolved Cadmium (Cd) 2023/03/20 109 80 - 120 99 80 - 120 <0.090 ug/L NC 20

8560468 Dissolved Calcium (Ca) 2023/03/20 NC 80 - 120 102 80 - 120 <200 ug/L

8560468 Dissolved Chromium (Cr) 2023/03/20 102 80 - 120 95 80 - 120 <5.0 ug/L NC 20

8560468 Dissolved Cobalt (Co) 2023/03/20 103 80 - 120 97 80 - 120 <0.50 ug/L NC 20

8560468 Dissolved Copper (Cu) 2023/03/20 110 80 - 120 100 80 - 120 <0.90 ug/L NC 20

8560468 Dissolved Iron (Fe) 2023/03/20 105 80 - 120 98 80 - 120 <100 ug/L

8560468 Dissolved Lead (Pb) 2023/03/20 105 80 - 120 96 80 - 120 <0.50 ug/L NC 20

8560468 Dissolved Magnesium (Mg) 2023/03/20 99 80 - 120 101 80 - 120 <50 ug/L

8560468 Dissolved Manganese (Mn) 2023/03/20 103 80 - 120 98 80 - 120 <2.0 ug/L

8560468 Dissolved Molybdenum (Mo) 2023/03/20 107 80 - 120 95 80 - 120 <0.50 ug/L 2.7 20

8560468 Dissolved Nickel (Ni) 2023/03/20 103 80 - 120 97 80 - 120 <1.0 ug/L NC 20

8560468 Dissolved Phosphorus (P) 2023/03/20 113 80 - 120 108 80 - 120 <100 ug/L
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: 122025-1

Sampler Initials: MO
Site Location: 79 SIDEROAD 19, FERGUS

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C373807
Report Date: 2023/03/22

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8560468 Dissolved Potassium (K) 2023/03/20 109 80 - 120 101 80 - 120 <200 ug/L

8560468 Dissolved Selenium (Se) 2023/03/20 108 80 - 120 102 80 - 120 <2.0 ug/L NC 20

8560468 Dissolved Silicon (Si) 2023/03/20 106 80 - 120 99 80 - 120 <50 ug/L

8560468 Dissolved Silver (Ag) 2023/03/20 103 80 - 120 94 80 - 120 <0.090 ug/L NC 20

8560468 Dissolved Sodium (Na) 2023/03/20 NC 80 - 120 100 80 - 120 <100 ug/L 0.33 20

8560468 Dissolved Strontium (Sr) 2023/03/20 100 80 - 120 96 80 - 120 <1.0 ug/L

8560468 Dissolved Thallium (Tl) 2023/03/20 107 80 - 120 102 80 - 120 <0.050 ug/L NC 20

8560468 Dissolved Titanium (Ti) 2023/03/20 106 80 - 120 99 80 - 120 <5.0 ug/L

8560468 Dissolved Uranium (U) 2023/03/20 106 80 - 120 98 80 - 120 <0.10 ug/L 1.5 20

8560468 Dissolved Vanadium (V) 2023/03/20 102 80 - 120 94 80 - 120 <0.50 ug/L 12 20

8560468 Dissolved Zinc (Zn) 2023/03/20 105 80 - 120 98 80 - 120 <5.0 ug/L NC 20

8560470 Dissolved Aluminum (Al) 2023/03/20 120 80 - 120 102 80 - 120 <4.9 ug/L

8560470 Dissolved Antimony (Sb) 2023/03/20 117 80 - 120 106 80 - 120 <0.50 ug/L NC 20

8560470 Dissolved Arsenic (As) 2023/03/20 108 80 - 120 100 80 - 120 <1.0 ug/L NC 20

8560470 Dissolved Barium (Ba) 2023/03/20 NC 80 - 120 101 80 - 120 <2.0 ug/L 1.1 20

8560470 Dissolved Beryllium (Be) 2023/03/20 107 80 - 120 101 80 - 120 <0.40 ug/L NC 20

8560470 Dissolved Boron (B) 2023/03/20 104 80 - 120 100 80 - 120 <10 ug/L 0.39 20

8560470 Dissolved Cadmium (Cd) 2023/03/20 107 80 - 120 102 80 - 120 <0.090 ug/L NC 20

8560470 Dissolved Calcium (Ca) 2023/03/20 NC 80 - 120 104 80 - 120 <200 ug/L

8560470 Dissolved Chromium (Cr) 2023/03/20 109 80 - 120 98 80 - 120 <5.0 ug/L NC 20

8560470 Dissolved Cobalt (Co) 2023/03/20 106 80 - 120 99 80 - 120 <0.50 ug/L 7.1 20

8560470 Dissolved Copper (Cu) 2023/03/20 109 80 - 120 102 80 - 120 <0.90 ug/L 5.2 20

8560470 Dissolved Iron (Fe) 2023/03/20 109 80 - 120 101 80 - 120 <100 ug/L

8560470 Dissolved Lead (Pb) 2023/03/20 100 80 - 120 100 80 - 120 <0.50 ug/L NC 20

8560470 Dissolved Magnesium (Mg) 2023/03/20 NC 80 - 120 100 80 - 120 <50 ug/L

8560470 Dissolved Manganese (Mn) 2023/03/20 106 80 - 120 100 80 - 120 <2.0 ug/L

8560470 Dissolved Molybdenum (Mo) 2023/03/20 124 (1) 80 - 120 105 80 - 120 <0.50 ug/L 0.87 20

8560470 Dissolved Nickel (Ni) 2023/03/20 101 80 - 120 98 80 - 120 <1.0 ug/L 0.42 20

8560470 Dissolved Phosphorus (P) 2023/03/20 121 (1) 80 - 120 116 80 - 120 <100 ug/L

8560470 Dissolved Potassium (K) 2023/03/20 114 80 - 120 101 80 - 120 <200 ug/L

8560470 Dissolved Selenium (Se) 2023/03/20 108 80 - 120 101 80 - 120 <2.0 ug/L NC 20
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: 122025-1

Sampler Initials: MO
Site Location: 79 SIDEROAD 19, FERGUS

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C373807
Report Date: 2023/03/22

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8560470 Dissolved Silicon (Si) 2023/03/20 NC 80 - 120 102 80 - 120 <50 ug/L

8560470 Dissolved Silver (Ag) 2023/03/20 99 80 - 120 102 80 - 120 <0.090 ug/L NC 20

8560470 Dissolved Sodium (Na) 2023/03/20 NC 80 - 120 100 80 - 120 <100 ug/L 5.3 20

8560470 Dissolved Strontium (Sr) 2023/03/20 NC 80 - 120 100 80 - 120 <1.0 ug/L

8560470 Dissolved Thallium (Tl) 2023/03/20 101 80 - 120 101 80 - 120 <0.050 ug/L NC 20

8560470 Dissolved Titanium (Ti) 2023/03/20 122 (1) 80 - 120 103 80 - 120 <5.0 ug/L

8560470 Dissolved Uranium (U) 2023/03/20 107 80 - 120 101 80 - 120 <0.10 ug/L 0.29 20

8560470 Dissolved Vanadium (V) 2023/03/20 114 80 - 120 99 80 - 120 <0.50 ug/L 9.9 20

8560470 Dissolved Zinc (Zn) 2023/03/20 98 80 - 120 99 80 - 120 <5.0 ug/L NC 20

8561706 Total Organic Carbon (TOC) 2023/03/20 96 80 - 120 98 80 - 120 <0.40 mg/L 1.9 20

8561743 Total Phosphorus 2023/03/21 99 80 - 120 109 80 - 120 <0.004 mg/L NC 20 110 80 - 120

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C373807
Report Date: 2023/03/22

GM BluePlan Engineering Limited
Client Project #: 122025-1

Site Location: 79 SIDEROAD 19, FERGUS

Sampler Initials: MO

Exceedance Summary Table – Prov. Water Quality Obj.

UNITSDLResultCriteriaParameterBureau Veritas IDSample ID

Result Exceedances

No Exceedances

The exceedance summary table is for information purposes only and should not be considered a comprehensive listing or statement of conformance to
applicable regulatory guidelines.
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Hydrogeological Study Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington, Ontario 
August 2, 2024 

GEI Consultants Canada Ltd.    

Appendix H Single Well Response Test Results 



Bouwer-Rice Analysis

Governing Equation:

(1/t)(ln(yo/yt))= 9.00E-03 (from slope of data)

L = 3.05 (Saturated Length of Screen)

rw= 0.1048 (radius of filter pack)

L/rw= 29.1 (ratio)

A = 2.50 (from shape factor curves in Bouwer and Rice, 1976)

B = 0.375 (from shape factor curves in Bouwer and Rice, 1976)

C = 2 (from shape factor curves in Bouwer and Rice, 1976)

ln(Re/rw)= 2.897 (from shape factor equation in Bouwer and Rice, 1976)

D = 5.6 (Saturated Thickness of Geologic Unit)

H = 5.6 (Height of water column above bottom of well)

rc= 0.025 (radius of well casing)

k = 2.7E-06 m/s

Hydraulic Conductivity of SAND, trace to some Silt is 2.7E-06 m/s

Single Well Response Test Analysis: MW1 (Rising)

y = 0.4595e-0.009x

R² = 0.9989
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Bouwer-Rice Analysis

Governing Equation:

(1/t)(ln(yo/yt))= 1.50E-02 (from slope of data)

L = 1.52 (Saturated Length of Screen)

rw= 0.1048 (radius of filter pack)

L/rw= 14.5 (ratio)

A = 2.00 (from shape factor curves in Bouwer and Rice, 1976)

B = 0.25 (from shape factor curves in Bouwer and Rice, 1976)

C = 1.5 (from shape factor curves in Bouwer and Rice, 1976)

ln(Re/rw)= 2.306 (from shape factor equation in Bouwer and Rice, 1976)

D = 2.93 (Saturated Thickness of Geologic Unit)

H = 2.93 (Height of water column above bottom of well)

rc= 0.025 (radius of well casing)

k = 7.1E-06 m/s

Hydraulic Conductivity of SAND, trace Silt is 7.1E-06 m/s

Single Well Response Test Analysis: MW3 (Rising)

y = 0.4457e-0.015x

R² = 0.9986

0.010

0.100

1.000

0 50 100 150 200 250

D
is

p
la

ce
m

e
n

t 
(m

)

Elapsed Time (s)

MW3 (Rising) Expon. (MW3 (Rising))



Bouwer-Rice Analysis

Governing Equation:

(1/t)(ln(yo/yt))= 1.49E-01 (from slope of data)

L = 1.52 (Saturated Length of Screen)

rw= 0.1048 (radius of filter pack)

L/rw= 14.5 (ratio)

A = 1.75 (from shape factor curves in Bouwer and Rice, 1976)

B = 0.35 (from shape factor curves in Bouwer and Rice, 1976)

C = 2 (from shape factor curves in Bouwer and Rice, 1976)

ln(Re/rw)= 2.381 (from shape factor equation in Bouwer and Rice, 1976)

D = 4.8 (Saturated Thickness of Geologic Unit)

H = 5.172 (Height of water column above bottom of well)

rc= 0.025 (radius of well casing)

k = 7.3E-05 m/s

Hydraulic Conductivity of SAND, trace Silt is 7.3E-05 m/s

Single Well Response Test Analysis: MW4 (Rising)

y = 0.2487e-0.149x

R² = 0.9803

0.010

0.100

1.000

0 50 100 150 200 250

D
is

p
la

ce
m

e
n

t 
(m

)

Elapsed Time (s)



Bouwer-Rice Analysis

Governing Equation:

(1/t)(ln(yo/yt))= 2.40E-02 (from slope of data)

L = 1.52 (Saturated Length of Screen)

rw= 0.1048 (radius of filter pack)

L/rw= 14.5 (ratio)

A = 1.90 (from shape factor curves in Bouwer and Rice, 1976)

B = 0.375 (from shape factor curves in Bouwer and Rice, 1976)

C = 1.45 (from shape factor curves in Bouwer and Rice, 1976)

ln(Re/rw)= 2.459 (from shape factor equation in Bouwer and Rice, 1976)

D = 3.783 (Saturated Thickness of Geologic Unit)

H = 3.783 (Height of water column above bottom of well)

rc= 0.025 (radius of well casing)

k = 1.2E-05 m/s

Hydraulic Conductivity of SAND, trace Silt is 1.2E-05 m/s

Single Well Response Test Analysis: MW5 (Rising)

y = 0.4496e-0.024x

R² = 0.9978
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

Description of Project:
Re-development of residential properties for increaesd density.

Description of Conceptual Model for Dewatering Estimation:
Based on assessment of proposed works in relation to groundwater levels, it is expected that construction dewatering will 
be required at three types of excavation:

1) Dewatering for Site Servicing
Description: Seepage into Excavation
Model Type: Flow to Finite Trench in Unconfined Aquifer
Static Groundwater Level = 417.1 masl (max GWL at MW-1)
Base of Deepest Structure = 413.5 masl (existing sanitary sewer on SR 19)
Target Groundwater Level = 413 masl (= 0.5 m buffer below base of structure))
Elevation of Impermeable Bottom = 411.6 masl (Till at MW-1)
Excavation Dimensions = 3 m wide by 30 m long
Hydraulic Conductivity, k 

Max k = 7x10-5 m/s, per maximum slug test result, c.f. MW4
Typical k = 2x10-6 m/s, per slug test at MW1, nearest well to SR 19

2) Dewatering for SWM Pond Construction
Description: Seepage into Excavation
Model Type: Flow to Equivalent Well in Unconfined Aquifer
Static Groundwater Level = 415.8 masl (max GWL at MW-5)
Base of Deepest Excavation = 414.2 masl (SWM Pond Forebay)
Target Groundwater Level = 413.7 masl (0.5 m buffer below base of excavation)
Elevation of Impermeable Bottom = 411.9 masl (Till at MW-5)
Excavation Dimensions = 8 m by 2 m (equivalent well of 2.3 m radius)
Hydraulic Conductivity, k

Max k = 7x10-5 m/s, per maximum slug test result cf. MW-4
Typical k = 1x10-5 m/s, per slug test at MW-5, nearest to SWM Pond

Description of Conceptual Model for Dewatering Estimation:

GEI CONSULTANTS CANADA LTD.
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

Aquifer Type:

Calculation Approach: 

Governing Equation:

Q=

x=

k=

ΔH=

L=

Aquifer Type:

Calculation Approach: 

Governing Equation:

Description of Conceptual Model for Dewatering Estimation:
Based on assessment of proposed works in relation to groundwater levels, it is expected that construction dewatering will 
be required at three types of excavation:

3) Dewatering for Basement
Description: Seepage into Excavation
Model Type: Flow Equivalent Well in Unconfined Aquifer
Required Drawdown (H-h) 

Maximum Drawdown = 0.3 m 
Typical Drawdown = 0.0 m (i.e., no dewatering needed)

Static Groundwater Level (H) = 416.7 m - 412.1 m = 4.6 m 
(Max GWL at MW3 - Top of Till at MW3)

Excavation Dimensions = 45 m by 15 m (equivalent well of 14.7 m)
Hydraulic Conductivity, k 

k = 5x10-6 m/s, estimated hydraulic conductivity for shallow silt material.

GEI CONSULTANTS CANADA LTD.
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

1A DEWATERING FOR SITE SERVICING - Maximum

Radius of Influence

Sichart (Unconfined)

R0 = 102.9 m (Radius of Influence)

H= 417.1 m (Initial Head)

h= 413 m (Head at Drawdown)

k= 7.00E-05 m/s (Hydraulic Conductivity)

Aquifer Type: Unconfined (Water Table)

Calculation Approach: Flow to Finite Trench

Governing Equation:

Q= 226,879 L/d (Dewatering Flow)

x= 30 m (Length of Trench)

k= 7.00E-05 m/s (Hydraulic Conductivity)

H= 5.5 m (Initial Head)

h= 1.4 m (Head at Drawdown)

L= 51.5 m (Distance to "Source")

R0 = 102.9 m (Radius of Influence)

rw= 1.5 m (Radius of Well or System)

𝑅𝑜 = 3000(𝐻 − ℎ) 𝑘

𝑄 = 𝜋𝑘
(𝐻2 − ℎ2)

𝑙𝑛
𝑅𝑜
𝑟𝑤

+ 𝑥𝑘
(𝐻2 − ℎ2)

𝐿

GEI CONSULTANTS CANADA LTD.
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

1B) DEWATERING FOR SITE SERVICING - Typical

Radius of Influence

Sichart (Unconfined)

R0 = 17.4 m (Radius of Influence)

H= 417.1 m (Initial Head)

h= 413 m (Head at Drawdown)

k= 2.00E-06 m/s (Hydraulic Conductivity)

Aquifer Type: Unconfined (Water Table)

Calculation Approach: Flow to Finite Trench

Governing Equation:

Q= 23,129 L/d (Dewatering Flow)

x= 30 m (Length of Trench)

k= 2.00E-06 m/s (Hydraulic Conductivity)

H= 5.5 m (Initial Head)

h= 1.4 m (Head at Drawdown)

L= 8.7 m (Distance to "Source")

R0 = 17.4 m (Radius of Influence)

rw= 1.5 m (Radius of Well or System)

𝑅𝑜 = 3000(𝐻 − ℎ) 𝑘

𝑄 = 𝜋𝑘
(𝐻2 − ℎ2)

𝑙𝑛
𝑅𝑜
𝑟𝑤

+ 𝑥𝑘
(𝐻2 − ℎ2)

𝐿

GEI CONSULTANTS CANADA LTD.



5/8

Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

2A) DEWATERING FOR SWM POND - Maximum

Radius of Influence

Sichart (Unconfined)

R0 = 52.7 m (Radius of Influence)

H= 415.8 m (Initial Head)

h= 413.7 m (Head at Drawdown)

k= 7.00E-05 m/s (Hydraulic Conductivity)

Aquifer Type: Unconfined (Water Table)

Calculation Approach: Flow to Well

Governing Equation:

Q= 72,619 L/d (Dewatering Flow)

k= 7.00E-05 m/s (Hydraulic Conductivity)

H= 3.9 m (Initial Head)

h= 1.8 m (Head at Drawdown)

R0 = 52.7 m (Radius of Influence)

rw= 2.3 m (Radius of Well or System)

𝑅𝑜 = 3000(𝐻 − ℎ) 𝑘

𝑄 = 𝜋𝑘
(𝐻2 − ℎ2)

𝑙𝑛
𝑅𝑜
𝑟𝑤

GEI CONSULTANTS CANADA LTD.
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

2B) DEWATERING FOR SWM POND - Typical

Radius of Influence

Sichart (Unconfined)

R0 = 19.9 m (Radius of Influence)

H= 415.8 m (Initial Head)

h= 413.7 m (Head at Drawdown)

k= 1.00E-05 m/s (Hydraulic Conductivity)

Aquifer Type: Unconfined (Water Table)

Calculation Approach: Flow to Well

Governing Equation:

Q= 15,049 L/d (Dewatering Flow)

k= 1.00E-05 m/s (Hydraulic Conductivity)

H= 3.9 m (Initial Head)

h= 1.8 m (Head at Drawdown)

R0 = 19.9 m (Radius of Influence)

rw= 2.3 m (Radius of Well or System)

𝑅𝑜 = 3000(𝐻 − ℎ) 𝑘

𝑄 = 𝜋𝑘
(𝐻2 − ℎ2)

𝑙𝑛
𝑅𝑜
𝑟𝑤

GEI CONSULTANTS CANADA LTD.
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

3A) DEWATERING FOR BASEMENT - Maximum

Radius of Influence

Sichart (Unconfined)

R0 = 2.0 m (Radius of Influence)

H= 4.6 m (Initial Head)

h= 4.3 m (Head at Drawdown)

k= 5.00E-06 m/s (Hydraulic Conductivity)

Aquifer Type: Unconfined (Water Table)

Calculation Approach: Flow to Well

Governing Equation:

Q= 28,242 L/d (Dewatering Flow)

k= 5.00E-06 m/s (Hydraulic Conductivity)

H= 4.6 m (Initial Head)

h= 4.3 m (Head at Drawdown)

R0 = 16.7 m (Radius of Influence)

rw= 14.7 m (Radius of Well or System)

𝑅𝑜 = 3000(𝐻 − ℎ) 𝑘

𝑄 = 𝜋𝑘
(𝐻2 − ℎ2)

𝑙𝑛
𝑅𝑜
𝑟𝑤

GEI CONSULTANTS CANADA LTD.
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Hydrogeological Calculations for Dewatering Estimates
Project:

Date: 2024-Jun-14 Engineer/Technician: MRL

2402265 - 79 Sideroad 19

3B) DEWATERING FOR BASEMENT - Typical

No dewatering expected in the typical case for basement excavation.

Excavations likely to be above groundwater.

Summary

Dewatering for Site Servicing 24,000 227,000 103

Dewatering for SWM Pond 16,000 73,000 53

Dewatering for Basement 0 29,000 2

†- Based on maximum dewatering scenario

Typical Rate (L/d) Max. Rate (L/d) Radius of Influence (m)†

GEI CONSULTANTS CANADA LTD.
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