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1.0 Introduction 

MTE Consultants Inc. (MTE) has been retained by Activa Holdings Inc. (Activa) to conduct a 
hydrogeologic investigation in support of a Draft Plan of Subdivision application for the Beisel 
Lands located west of Barnswallow Drive in Elmira, Ontario (the ‘Subject Lands’). The Subject 
Lands comprise an area of approximately 30.7 hectares (75.9 acres) and are currently used for 
agricultural purposes. Refer to Figure 1 for the Subject Lands Location Map. 

A Draft Plan of Subdivision for the proposed development (dated March 22, 2021) has been 
prepared by MHBC Ltd. The Draft Plan includes residential blocks (including multiple 
residential) park blocks, two SWM facility blocks, and municipal roadways. A residential hold out 
property is surrounded by the Subject Lands to the north, west, and south and Barnswallow 
Drive the east. The development of the lands contemplates the future development of this 
residential hold out property; however, this property has not been included in the Draft Plan 
Application. The Draft Plan of Subdivision is provided in Appendix A. 

 

 Scope and Methodology 

The objective of this study is to characterize the hydrogeology at the Subject Lands and 
investigate the potential impacts associated with the proposed development as required by the 
Township of Woolwich (refer to Pre-Submission Consultation Meeting Minutes, Appendix B). 
More specifically, this investigation will: 

 Characterize the property in a regional setting, including: 

o Characterizing the geologic setting: overburden and bedrock; 

o Assessing horizontal groundwater flow direction, gradients, and hydraulic 
conductivity; and 

o Assessing groundwater quality. 

 Assess saturated and unsaturated shallow sediment conditions in the proposed SWM 
blocks to aid in the design of the SWM facilities (SWMFs). 

 Conduct an assessment of impacts the development could have on the quality and 
quantity of shallow groundwater resources. 

To meet the objective, the following scope of work was implemented: 

1) Site Identification & Background Data Collection: 

 Determined Legal description of the Subject Lands. 

 Identification of surface water features. 

 Assessment of neighbouring land uses. 

 Review of Ministry of the Environment, Conservation and Parks (MECP) well 
records. 

 Published map review: 

o Ontario Base Maps; 

o Quaternary geology maps; and 

o Bedrock geology maps. 
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 Review of the Township of Woolwich and the Regional Municipality of Waterloo 
Official Plans. 

 Review of existing hydrogeologic reports for nearby developments (Lunor Group to 
the north east and Westfield Acres to the east). 

 Review of interactive online mapping tools: 

o Grand River Conservation Authority (GRCA) Source Water Protection Areas; and 

o GRCA Regulation Areas. 

2) Field Investigation: 

 Review of select off-site wells within 1000 m of the Site to identify: 

o Neighbouring wells; 

o Well depths; 

o Well construction details; and 

o Local geologic information. 

 Installation of nine overburden groundwater monitoring wells on-site. 

 In-situ hydraulic response testing of six on-site groundwater monitoring wells to 
determine hydraulic conductivity. 

 Collection of groundwater samples from three of the newly installed groundwater 
monitoring wells to document pre-construction groundwater quality. 

 Completion of a private well survey at properties located within 500 m of the Subject 
Lands. 

 Grain size analysis for select sediment samples collected during borehole 
advancement at the Subject Lands. 

 Advancement of six test trenches within the limits of the Subject Lands. 

3) Analysis and Reporting: 

 Regional geologic and hydrogeologic summary. 

 Determination of local shallow groundwater system properties: 

o Horizontal hydraulic gradient; 

o Average linear groundwater velocity; 

o Shallow groundwater flow patterns; and 

o Seasonal high groundwater contours. 

 Discussion of the potential for impact to nearby private supply wells. 

This report should be read in conjunction with the following reports which have been completed 
concurrently for the Subject Lands: 

 Functional Servicing Report, Beisel Lands, MTE, June 10, 2021. 

 Preliminary Stormwater Management Report, Beisel Lands, MTE, June 10, 2021. 

 Geotechnical Investigation, Proposed Residential Development, Barnswallow Drive, 
Elmira, Ontario, Peto MacCallum Ltd. (PML), 2020. 
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2.0 Subject Lands Descriptions 

The Subject Lands comprise a total area of approximately 30.72 hectares. The legal description 
of the Subject Lands is: 

Part of Lot 105 GCT  
Parts 1, 2 and 3 On 58r14764 
S & E Part 1 On 58r15284 and 

S & E Parts 1, 2, and 3 On 58r15778 
Township of Woolwich 

The Study Area for this investigation is defined as lands within 1000 m of the Subject Lands 
property boundary, illustrated on Figure 2. Existing features of the Subject Lands, including 
Monitoring Well locations are shown on Figure 3.  

Land use within the Subject Lands is agricultural. The Township of Woolwich Official Plan 
identifies the Subject Lands as located within the Barnswallow Drive Policy Area (Area 10) and 
Schedule A (Settlement Area – Elmira) illustrates the Subject Lands are located within an area 
designated as “Residential and Ancillary Use”. The Township of Woolwich Official Plan does not 
identify any Environmentally Sensitive Policy Areas, Provincially Significant Wetlands, or Locally 
Significant Natural Areas within the limits of the Subject Lands.  

The GRCA Grand River Information Network (GRIN) online mapping depicts a watercourse 
transecting the central portion of the Subject Lands (the South Drain) from west to east. The 
Source Water Protection Information Atlas (SWPIA; MECP, 2018) online mapping depicts an 
additional watercourse transecting the north portion of the Subject Lands (the Weigel Drain). 
Both the Weigel Drain and the South Drain flow towards the east, towards Barnswallow Drive 
and ultimately outlet to Canagagigue Creek. Locations of these drains are illustrated on Figure 
3.  

 

 Topography and Surface Water Drainage 

The Subject Lands are located within the Canagagigue Creek Subwatershed in the Township of 
Woolwich. Canagagigue Creek (located approximately 1.8 km east of the Subject Lands) drains 
into the Grand River.  

MTE conducted a detailed topographical survey in 2019. Topographical lows are located within 
the east portion of the Subject Lands in the vicinity of the Weigel and South Drain outlets from 
the Subject Lands. The Subject Lands are generally flat (slopes less than 5%). Existing 
elevations range between approximately 373 metres above mean sea level (mamsl) in the 
southwest corner of the Subject Lands, to approximately 386 mamsl at the lowest point along 
the eastern property line near the Weigel Drain drainage outlet.  

Overland surface runoff follows topography towards the topographic lows along the east 
property line near the Weigel and South Drains drainage outlets.  

The Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) online Agricultural 
Information Atlas shows a network of systematic tile drains are present at the Subject Lands, 
with the exception of a small area in the south portion of the property, as shown on Figure 4.  

Based on conversations with persons knowledgeable about the Subject Lands, MTE 
understands the tile drainage network outlets towards the east, towards Barnswallow Drive. 
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3.0 Study Area Description 

 Adjacent Land Use 

The Subject Lands are bounded by agricultural lands to the west with commercial and 
agricultural lands beyond. Church Street and an institutional property (Gale Presbyterian 
Church) are present to the north with residential lands beyond. Barnswallow Drive is present to 
the east with residential lands beyond. Residential lands are present to the south. A residential 
parcel of land located on the west side of Barnswallow Drive is surrounded on three sides by the 
Subject Lands. 

 

 Environmental Features 

There are no environmental features within the Study Area. The nearest feature is an 
unevaluated wetland located within a wooded area approximately 1.1 km southeast from the 
southeast corner of the Subject Lands.  

 

 Water Wells 

Hydrogeologic data related to private supply wells within 1000 m of the Subject Lands were 
obtained from water well records on-file with MECP.  A total of 117 water well records were 
located within 1000 m of the Subject Lands, as shown on Figure 2. Of the 117 water well 
records: 

 44 wells were listed as overburden wells; 

 20 wells were listed as bedrock wells; and 

 53 wells records did not specify the well installation type. 

MECP well records are available online within the MECP Well Records database. 

 

4.0 Field Program 

 Borehole Advancement and Monitoring Well Installation 

A total of seven boreholes (MW101A-19, MW101B-19, and MW102-19 through MW106-19) 
were advanced at the Subject Lands between August 16 and September 9, 2019 as part of the 
geotechnical investigation completed by PML. Boreholes were advanced to depths ranging 
between 4.6 mbgs to 7.5 mbgs and were observed by PML and MTE. All of these boreholes 
were completed as groundwater monitoring wells.  

Thirty boreholes were advanced during a second round of drilling at the Subject Lands between 
January 13 and 16, 2020 as part of a subsequent geotechnical investigation completed by PML. 
Two of the boreholes (BH127 and MW129) were completed as two additional groundwater 
monitoring wells. 

The borehole and monitoring well locations are illustrated on Figure 3. Borehole logs are 
provided in Appendix C. 
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 Monitoring Well Development and Sampling 

Following installation, monitoring wells were developed using Waterra™ Surge Blocks to 
remove accumulated silt and sediments from the bottom of the well and to remove fine materials 
from the well screen and sand pack. Due to slow groundwater recovery rates, monitoring wells 
were purged dry three times and allowed to recover prior to each purging event.  

Groundwater samples were collected from monitoring well locations MW102-19, MW104-19 
(inferred to be hydraulically up-gradient) and MW106-19 (inferred to be hydraulically down-
gradient) on October 24, 2019. Prior to sample collection, the monitoring wells were purged to 
remove stagnant water from the monitoring wells and surrounding filter pack. The samples were 
placed in laboratory supplied samples jars and transported in ice-packed coolers under chain-
of-custody to ALS Laboratories in Waterloo, Ontario.   

 

 Continuous Groundwater Monitoring 

Electronic pressure transducers (data loggers) were installed within each of the newly 
constructed monitoring wells as well as within the Region of Waterloo monitoring well MWCH27-
90. Data loggers measure the pressure (in centimeters) of water above the logger at a 
predetermined time interval, which can then be compensated for atmospheric pressure to 
calculate a groundwater level and elevation. The data loggers installed at the Subject Lands 
were set to record a pressure at a time interval of one hour. Hydrographs illustrating continuous 
groundwater elevations within the monitoring wells are provided in Appendix D. 

 

 Hydraulic Conductivity Testing 

Qualitatively, hydraulic conductivity (K) is a parameter describing the rate with which 
groundwater flows through a porous medium. Relatively large K values are attributed to 
permeable units, i.e. sand and gravel, while small values are attributed to less permeable 
material (i.e. silt or clay). Representative K values for various sediment types are presented in 
Freeze and Cherry (1979).  

MTE conducted single well hydraulic response tests on select monitoring wells on October 24, 
2019 in order to estimate the hydraulic conductivity of the native geologic materials surrounding 
the screened interval of each monitoring well beneath the Subject Lands. A recovery test (i.e. 
rising head test) was selected as the testing method due to the slow recovery times observed 
during well development. Recovery testing included purging the well dry and using a data logger 
to record the pressure (in centimeters) of water above the logger during recovery. This pressure 
was then compensated for atmospheric pressure to calculate a groundwater level. The data 
logger was programmed to record a reading every 15 minutes in order to adequately capture 
the well recovery. 

 

 Test Pit Excavation 

Six test pits (TP1 through TP6) were advanced on the Subject Lands to depths of approximately 
5.0 to 6.0 mbgs by Gerth Excavating of Linwood, Ontario on January 14, 2020. Test pit 
excavation was observed by MTE staff. The test pit locations are illustrated on Figure 3; test pit 
logs are provided in Appendix C. 

A tile drain was encountered during the advancement of TP4 at approximately 1.0 mbgs. The 
hole was immediately backfilled following observation of the soil stratigraphy since free-flowing 
water was observed from the tile. No other tile drains were encountered during advancement of 
the other test pits. 
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 Residential Sump Monitoring 

Electronic data loggers were installed in the sump pits of two nearby residential properties on 
December 10 and December 22, 2019. The data loggers were initially set to record the water 
level every 15 minutes, and later the frequency was increased to every 5 minutes, allowing for a 
record of how frequently the sump pump turns on to drain the sump pit.  The locations of the 
properties where sump pits were monitored are presented on Figure 3. 

 

 Door to Door Well Survey 

In October 2020, MTE conducted a door-to-door well survey to document existing offsite private 
domestic wells including their construction and depths compared to Ministry of the Environment 
Conservation and Parks (MECP) Well Record database records.  An information package 
including a cover letter, survey questionnaire, a self-addressed stamped envelope, and digital 
contact details was distributed to 45 surrounding properties within 1000 m of the Subject Lands. 
Of the 45 forms distributed, a total of 12 responses were received.  Private domestic wells in the 
area of the Subject Lands consist of deep overburden wells or bedrock wells ranging typically 
between 20 to 40 m deep, with the exception of four wells summarized below: 

 8 Eldale Road, Elmira (142 m north of Subject Lands) – Residential dug well with 
measured depth of 10.7 m; 

 9 Eldale Road, Elmira (143 m north of Subject Lands) – Residential well with measured 
depth of 8.5 m; 

 15 Eldale Road, Elmira (267 m north of Subject Lands) – Private well with measured 
depth of 6.1 m; and 

 18 Eldale Road, Elmira (310 m north of Subject Lands) – Residential well with measured 
depth of 7.6 m. 

A map of the location of the private supply wells within 1000m and copies of completed are 
attached in Appendix I. Refer to Section 8.2 for the Private Wells Impact Assessment 
discussion. 

 

5.0 Regional Hydrogeology Setting 

 Physiography 

The Subject Lands are located in the physiographic region known as the Oxford Till Plain 
(Figure 5a), with the predominant soil type classified as the Guelph Loam, a typical Grey Brown 
Luvisol (Chapman and Putnam, 1984). The Oxford Till Plain comprises an area of 
approximately 385,000 acres and is described as drumlinized with gentle slopes, few stones, 
and good to poor drainage (Chapman and Putnam, 1984). The Subject Lands are located within 
a Drumlinized Till Plain physiographic landform, as shown on Figure 5b. 

 

 Quaternary Geology 

Quaternary Geology mapping (Figure 6) shows the Subject Lands are located within a 
drumlinized till plain comprised of the Tavistock Till. The Tavistock Till is characterized as a 
clayey silt till with low permeability.  
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 Paleozoic Geology 

Paleozoic Geology mapping (Figure 7) shows the Subject Lands are located within the Salina 
formation of Silurian Age. The Salina formation is characterized as interbedded grey and brown 
dolostone, green and red shale, and gypsum. 

Bedrock was not encountered during the drilling program, however according to the depth to 
bedrock provided in a borehole log of MWCH27-90 (Region of Waterloo monitoring well), 
located along Barnswallow Drive between Brookmead Street and Aspen Crescent bedrock was 
encountered at approximately 52 mbgs (317.0 mamsl +/-).  

 

 Regional Groundwater Flow 

Regional shallow groundwater elevations, provided by the GRCA (Figure 8), indicate that the 
regional shallow groundwater elevations in the vicinity of the Subject Lands range between 
approximately 352 to 372 mamsl. There is a groundwater divide north of the Subject Lands with 
flow across the Subject Lands being directed to the east/southeast towards Canagagigue 
Creek; and flow north of the Subject Lands being directly to the north/northeast towards 
Canagagigue Creek and its tributary, Larches Creek. 

 

 Regional Hydrostratigraphic Units 

Region of Waterloo groundwater monitoring well MWCH27-90 (installed July 1990) is located 
along the west side of the Barnswallow Drive right-of-way. The borehole log of MWCH27-90 is 
provided in Appendix C. This log and geologic interpretations completed as part of the Region 
of Waterloo’s Tier 3 studies under the Clean Water Act (AquaResource Inc., 2012) were used to 
assess regional hydrostratigraphic units in the vicinity of the Subject Lands, as follows: 

Unit 1 – Clay: Brown clay was reportedly encountered between 0 to 4.5 mbgs underlain by grey 
clay from 4.5 to 9.1 mbgs. The brown clay was described as containing less than 20% medium-
grained sand, while the grey clay was described as containing minor fine- to medium-grained 
sand, less than 10% gravel, and increasing compactness with depth.  

Unit 1 is interpreted by MTE to represent the Tavistock Till of geologic unit ATB1 (OGS 
terminology) and/or the Lower Maryhill Till (ATB3). 

Unit 2 – Gravelly Clay: The clay unit was reportedly underlain by a clay till unit with a depth 
interval of 9.1 to 30.5 mbgs. This unit was described as consisting of 50-70% grey clay and 30-
50% gravel with minor cobbles. Based on the geologic description, Unit 2 is interpreted by MTE 
to represent the Catfish Creek Till (ATC1/ATC2).  

Unit 3 – Clayey Sand and Gravel: The clay till unit was reportedly underlain by a clayey sand 
and gravel unit with a depth interval of 30.5 to 51.8 mbgs. This unit was described as consisting 
of a 30-60% very fine- to medium-grained compact sand and gravel with 40-70% clay. Unit 3 is 
interpreted by MTE to represent the Pre-Catfish Outwash confined aquifer unit (AFD1).  

Unit 4 – Bedrock: Bedrock was reportedly encountered at 51.8 mbgs and was described as 
compact grey-blue/red shale to the maximum depth explored of 54.1 mbgs. The bedrock unit is 
interpreted by MTE to be the Salina Formation. 

Monitoring well MWCH27-90 is screened from 38.1 to 44.2 mbgs, within the clayey sand and 
gravel unit (Unit 3). Groundwater levels measured within monitoring well MWCH27-90 during 
this investigation ranged between approximately 20.5 and 20.7 mbgs, indicating the aquifer 
exists under artesian conditions. 
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MECP well records of monitoring wells installed in the vicinity of the Subject Lands were 
reviewed to assess subsurface conditions in the vicinity of the Subject Lands. Based on a 
review of select MECP well records within the Study Area, geologic descriptions of subsurface 
units in the vicinity of the Subject Lands were generally consistent with those outlined above. 

 

 Source Water Protection 

5.6.1 Intrinsic Vulnerability 

MTE reviewed the GRCA GRIN for information pertaining to the aquifer Intrinsic Vulnerability. 
The Intrinsic Vulnerability of an aquifer is based on the nature of the overburden and/or bedrock 
and how easily recharge water can reach the aquifer. Intrinsic Vulnerability is ranked as low, 
medium or high. 

As shown on Figure 9, the Subject Lands are classified as Low Intrinsic Vulnerability, meaning 
that the municipal aquifer (AFD1) is not particularly vulnerable to contamination from activities 
occurring on the Subject Lands. This is due to the presence of the Tavistock and/or Lower 
Maryhill Tills at surface. 

5.6.2 Significant Groundwater Recharge Areas (SGRAs) 

Groundwater recharge occurs where precipitation and snowmelt infiltrate into the ground to feed 
aquifers, watercourses and wetlands.  SGRAs are typically associated with coarse-grained 
sediments (i.e. sands and gravels) or very shallow overburden material covering upland areas 
on the landscape.  

The SWPIA indicates that no portion of the Subject Lands is located within a SGRA. The 
SGRAs are illustrated on Figure 10.  

5.6.3 Municipal Well Fields 

The closest municipal well is located within the Elmira Well Field, approximately 3.2 km 
southeast of the Subject Lands, housing one supply well (E10). The Lake Erie Region Source 
Protection Committee (LESPC) Approved Assessment Report for the Grand River Source 
Protection Area states that well E10 is part of the Region’s Long Term Water Supply Strategy 
and is currently not in use (LESPC, 2020). Supply well E10 is completed to a depth of 
approximately 53 mbgs within the deep overburden aquifer (AFD1) overlying bedrock (LESPC, 
2020).  

The SWPIA indicates that, no portion of the Subject Lands fall within a Wellhead Protection 
Area (WHPA). The location of municipal well E10 and its’ associated WHPAs are presented on 
Figure 11. 

 

6.0 Local Hydrogeologic Setting 

 Surficial Geology 

Shallow sediment conditions observed during borehole advancement at the Subject Lands 
generally consisted of topsoil ranging in thickness from approximately 0.10 to 0.33 m underlain 
by native silt and clayey silt material to the maximum depth investigated of 7.0 mbgs. These 
observations are characteristic of the Tavistock Till geologic unit, as mapped by the OGS. A thin 
silty sand layer was observed at borehole locations MW102-19 through MW105-19 at depths 
ranging between 0.10 to 0.76 m and thicknesses ranging between 0.43 to 0.74 m. The 
boreholes advanced at the Subject Lands during this investigation are interpreted to be 
terminated within geologic Unit 1, as outlined in Section 4.2. Geological cross-sections are 
provided on Figure 12 and 13. 
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Six shallow sediment samples (between 2.3 and 4.4 mbgs) were analyzed for particle size 
distribution analysis as part of the Geotechnical Investigation undertaken for the Subject Lands. 
The Particle Size Distribution Charts are provided in Appendix E. The samples can be 
characterized as silty clay (see Figures 1, 2 and 5) or clayey silt (see Figures 3 and 4) with the 
exception of the sample from MW103-19 (2.3 - 2.9 mbgs) which was characterized as silt (see 
Figure 6). 

Bedrock was not encountered in any of the boreholes advanced on the Subject Lands; however, 
according the local water well records the surface is anticipated to be located at approximately 
52 mbgs (refer to Section 5.3).  

 

 Groundwater Levels 

MTE completed 15 rounds of manual groundwater level measurements between August 22, 
2019 and March 25, 2021. Manually measured groundwater levels and elevations within the 
monitoring wells are presented in Table 1 and Table 2, respectively. Hydrographs of the 
continuous water levels measured by the data loggers are presented in Appendix D. Each 
hydrograph includes the high, low, and average groundwater elevation recorded by the data 
loggers in the monitoring well to date. At all locations within the Subject Lands, the high 
groundwater elevation noted over the monitoring period is within 40cm of ground surface. 

Daily precipitation data were plotted on the hydrographs in Appendix D to illustrate how the 
shallow groundwater responds to precipitation events. The precipitation data was obtained from 
the Government of Canada Canadian Climate Normals website as reported at the 
Kitchener/Waterloo weather station (operated by NAVCAN) located at the Region of Waterloo 
International Airport for the period from 1981 to 2010. The precipitation data, summarized by 
month and compared to the long-term average from the Waterloo-Wellington weather station, is 
presented in Appendix D. A summary of the monthly precipitation volumes compared to the 
historical averages is provided in the table below. 

 Winter (Jan-Mar) Spring (Apr-Jun) Summer (Jul-Sep) Fall (Oct-Dec) 

 Total 
(mm) 

% of 
average 

Total 
(mm) 

% of 
average 

Total 
(mm) 

% of 
average 

Total 
(mm) 

% of 
average 

Historical 
Average 

181.1 - 239.2 - 270.3 - 225.7 - 

2019 127.4 70% 225.9 94% 139.8 52% 211 93% 

2020 146.6 81% 121 51% 246.6 91% 172.8 77% 

2021 68.1 38% NA NA NA NA NA NA 

 

As shown above, precipitation amounts throughout the monitoring period (September 2019 to 
March 2021) were lower than the historical averages, ranging from 38% to 94% of the historical 
averages. Continued groundwater level monitoring will be required to determine if the lower than 
average precipitation amounts during the monitoring period had a measureable impact on 
maximum shallow groundwater levels.  

As shown on the hydrographs, all monitoring well locations show some response to precipitation 
events. The response in MW103-19 was muted during the summer of 2020 when water levels 
were up to approximately 3.5m lower than the spring high. The response at MW127-20 is muted 
over the entire monitoring period compared to other locations. The sediment descriptions in the 
borehole logs (Appendix C) indicate that the clayey silt transitions in colour from brown to grey 
at an average depth of 3.9 mbgs. The grey colour suggests that the sediment at this depth is 
permanently saturated and likely remains saturated year-round. 
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Hydrograph 1c illustrates continuous groundwater elevation information for monitoring well 
locations MW101A-19 and MW101B-19, which are a set of nested wells installed in the till 
located approximately 1.3 m from each other in the northeast portion of the Subject Lands. The 
screened interval of MW101A-19 is approximately 4.0 to 7.0 mbgs; while the screened interval 
of MW101B-19 is approximately 1.5 to 4.6 mbgs.  As shown on the hydrograph, the water levels 
at these locations stabilize at different elevations, with the water level in the deeper monitoring 
well (MW101A-19) being lower than that observed in the shallower monitoring well (MW101B-
19). This indicates a downward vertical hydraulic gradient within this unit which is characteristic 
of clayey silt.  

Groundwater levels at the Subject Lands are interpreted by MTE to be subject to seasonal 
fluctuations, with seasonal highs corresponding to the early spring freshet during snow melt. 
Continuous monitoring of groundwater elevation data will allow for the assessment of seasonal 
fluctuations of the groundwater levels and provide additional information on the water table’s 
short-term responses to precipitation events. 

 

 Groundwater Quality 

Groundwater samples were collected from monitoring wells MW102-19, MW104-19, and 
MW106-19 to document background groundwater chemistry at the Subject Lands. Groundwater 
samples were analyzed for physical parameters (i.e. conductivity, pH, turbidity, etc.), anions and 
nutrients, and metals.  The results of the analyses are summarized in Table 3. 

This first annual groundwater sampling event is a baseline for the characterization of shallow 
groundwater quality at the Subject Lands. Table 3 will represent pre-development water quality 
conditions and may be supplemented by further water quality samples and will be used for 
comparison during and post construction conditions. 

 

 Hydraulic Conductivity 

Water level response data was analyzed using the Hvorslev method (Fetter, 2001) as research 
has shown that the Hvorslev method produces values that are larger than the Bouwer & Rice 
method (Ismael, 2016), and are therefore considered to better represent the true hydraulic 
conductivity (i.e. closer to a value calculated from a pumping test). Butler (1998) states that “the 
hydraulic-conductivity estimate obtained from a slug test should virtually always be viewed as a 
lower bound on the hydraulic conductivity of the formation”. Thus, a method that calculates a 
larger hydraulic conductivity than that from another method is likely more representative of the 
true hydraulic conductivity value. For this reason, the Hvorslev method was selected over the 
Bower & Rice method.   

The single well hydraulic response test analyses resulted in hydraulic conductivity values 
ranging from 1.7x10-10 m/sec to 2.4x10-7 m/sec with a geometric mean of 6.9x10-9 m/sec. Each 
of the monitoring wells tested and listed below were installed in the clayey silt till.  These results 
are consistent with the average published values (glacial till, Freeze and Cherry, 1979). 
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Appendix F provides AquiferTest Pro data sheets. The hydraulic conductivity estimates for 
each analyzed data set are as follows: 

Location 
Estimated Hydraulic Conductivity 

(m/sec) 

MW101A-19 1.2x10-09 

MW101B-19 8.7x10-08 

MW102-19 7.7x10-08 

MW104-19 3.4x10-10 

MW105-19 2.4x10-07 

MW106-19 1.7x10-10 

Minimum 1.7x10-10 

Maximum 2.4x10-07 

Geometric Mean 6.9x10-09 

 

The hydraulic conductivity calculated from single well response testing reflects the horizontal 
hydraulic conductivity. Vertical hydraulic conductivity is estimated to be one order of magnitude 
lower than horizontal hydraulic conductivity. 

 

 Local Groundwater Flow  

Groundwater elevations from May 20, 2020 and the inferred local shallow groundwater flow 
direction are illustrated on Figure 14. Given that the shallow sediments at the Subject Lands 
consist of clayey silt till with a low hydraulic conductivity, and that groundwater levels within 40 
cm of ground surface have been observed at all monitoring locations, it is interpreted by MTE 
that the shallow groundwater surface will closely mimic the surveyed topography of the Subject 
Lands.  

Since the monitoring wells installed at the Subject Lands have screens in aquitard type 
materials, flow is predominantly downwards. A vertical hydraulic gradient is a measure of the 
difference in hydraulic head between two monitoring points (typically measured at the mid-point 
of the monitoring well screen), divided by the vertical distance between them. One nest of 
paired wells was installed on the Subject Lands (MW101A-19 and MW101B-19). The vertical 
hydraulic gradient between the two wells on May 20, 2020 was -0.012 m/m. The negative value 
indicates that the flow direction is downwards from MW101B-20 to MW101A-20. 

The average linear vertical groundwater velocity can be estimated from three variables: 
hydraulic conductivity, horizontal hydraulic gradient, and effective soil porosity. Effective soil 
porosity (ne) is the percentage of a soil’s total porosity that allows for fluid flow through the soil 
(Fetter, 2001). 

The equation for calculating average horizontal linear groundwater velocity is (Fetter, 2001): 

v = (-Ki)/ne  

[Eq. 1.] 
Where: 

v = average linear groundwater velocity (m/sec) 
 K =hydraulic conductivity (m/sec) (1.67x10-11 (min), 2.37x10-8 (max))  
 i = vertical hydraulic gradient (dh/dl) (-0.012 m/m (average)) 

ne= effective soil porosity (0.27 typical for a silty clay loam (Bonazountas and Wagner, 
1981)) 

The average linear vertical groundwater velocity within the shallow groundwater system at the 
Subject Lands was estimated range between 0.002 to 3.26 cm/year.  
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Given the low average linear horizontal and vertical groundwater velocities, the volumetric flow 
of groundwater in the through the shallow sediments is minor. This is evidenced by the small 
amount of groundwater observed after three to four hours in the test trenches and the extended 
time for groundwater level recovery after installation of many of the monitoring wells. 

Two data loggers were installed in two nearby residential sump pits to confirm that infiltration 
into excavations within the shallow clayey silt unit is minor. Hydrographs of the height of water 
above the electronic data loggers over time in relation to precipitation are presented in 
Appendix D.  During periods of no precipitation, each sump pump activates to drain the sump 
pit at a different frequency depending on the specific geologic and backfill conditions around the 
foundation as well as the condition of the sump pit itself. The “bouncing” of water levels of 
approximately one to two centimeters at each sump pit suggests water may be able to drain out 
of the bottom of the pits. 

The sump pump at 38 Muscovey Drive operates every three to 14 days during dry periods and 
more frequently during precipitation events.  Based on the initial monitoring of the sump pump at 
91 Brookmead Drive, the sump pump had not cycled on during dry periods and has only 
responded to a storm event that occurred on January 11, 2020 where 46.6mm of rain fell within 
a 24-hour period.  

A review of the hydrograph for the sump at 91 Brookmead Drive indicates the pump settings 
were altered around 9:15pm on May 18, 2020. MTE observed the sump on December 3, 2020, 
and found the sump configuration had been altered which reduced the vertical movement of the 
float ball, triggering the pump to cycle on more frequently. It was subsequently confirmed with 
the homeowner that they had made this change.  

A possible explanation for the difference between the frequency of sump-pump operation at the 
two locations (based on the initial monitoring) is that 38 Muscovey Drive is adjacent to farmland 
where precipitation may more readily infiltrate than at 91 Brookmead Drive which is surrounded 
by paved surfaces. 

 

7.0 Development Considerations 

 Groundwater Separation Distance 

Minutes from the pre-consultation meeting held at the Township of Woolwich office on January 
7, 2019 (Appendix B) indicate that: 

“the development needs to demonstrate that the underside of footings will be a 
minimum 0.6 metres above the seasonally high groundwater table” 

Based on the groundwater elevations levels described in Section 6.2, it is expected that the 
seasonally high groundwater at the Subject Lands will be at, or very near, ground surface. 

There are several options for mitigating high groundwater levels in a residential development, as 
follows: 

1. Install a groundwater control system to lower groundwater levels across the Subject 
Lands. 

2. Import fill to raise the grade such that the underside of footings will meet the 
groundwater separation requirement. 

3. Use sump pumps and foundation drains to collect groundwater at each residence. 

4. Use a gravity-fed foundation drain system at each residence with a sump pump back-up. 
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Each of these options and its suitability for use at the Subject Lands is discussed in further 
detail below 

7.1.1 Groundwater Control System 

Much like tile drains in a farm field, in certain conditions, groundwater control systems can be 
designed for a residential setting to lower groundwater levels across a broad area to ensure that 
footings meet required groundwater separation distances. Such systems are most effective in 
coarser-grained materials such as sand where each perforated pipe would have a large area of 
influence. In fine-grained materials, the drawdown of groundwater on either side of the drain 
would be steep resulting in a relatively small area of influence for each trench. 

To estimate the extent of influence of each drain in a groundwater control system at the Subject 
Lands, an equation derived for construction dewatering calculations was used (Powers et. al, 
2007), as follows: 

[Eq. 2.] 

Where:   
R = radius of influence of drain  
Ro= radius of drainage pipe/trench  
T = transmissivity of shallow sediments (hydraulic conductivity multiplied by thickness)  
t = time  
c = an empirical constant 
S = storage coefficient 

Details of the assumptions and limitations used in the calculation are presented in Appendix G. 

Using suitable parameters for the geologic setting, a drainage pipe set at a depth of four metres 
below surface (to achieve a dry basement not only at the location of the pipe but also at 
approximately half the radius of influence away) would have a radius of influence of 
approximately 11m.  Using an approximate area for the Subject Lands 395 m by 820m, lowering 
groundwater levels across the entirety of the Subject Lands would require 150 runs of pipe, 
each almost 400m long. Thus upwards of 59 kilometres of pipe set in 4-metre-deep trenches 
backfilled with coarse material could be required.  

Groundwater control on this scale is neither practicable nor necessary given the low 
groundwater flux in the fine-grained sediments. To emphasize how little water would be 
released in clay-rich sediments, a dewatering flow rate calculation was conducted as follows 
(Powers et. al. 2007): 

[Eq. 3] 

Where:  

Q = flow into drain  
K = hydraulic conductivity of shallow sediments 
H = aquifer head 
hd = excavation head 

𝑅 = 𝑅𝑜 + √
𝑇𝑡

𝑐𝑆
 

𝑄 =
𝜋𝐾(𝐻2−ℎ𝑑

2)

ln(
𝑅

𝑅𝑜
)

 + 2 
𝑎𝐾(𝐻2−ℎ𝑑

2)

2𝑅
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R = radius of influence of drain (calculated using Equation 2) 
Ro= radius of drainage pipe/trench  
a = width of drain 

The assumptions used in the calculation are the same as those used to calculate the radius of 
influence and are presented in Appendix G. 

The flow rate estimated from each 400-metre long drain is 1.0 m3/day for a total of 150 m3/day 
(1.8 L/s) across the entirety of the Subject Lands. 

Given the scale of construction that would be required to control a low flow of water, this option 
is not considered to be practicable. 

7.1.2 Importation of Fill 

As described above, due to the fine-grained materials present at surface, the dominant transport 
mechanism at the Subject Lands is overland flow.  The small amount of water that infiltrates 
slowly moves vertically downward through the silty clay till materials. Due to the lack of 
compaction, if fill were imported (even fine-grained fill) to the Subject Lands, a greater 
percentage of the precipitation would infiltrate. The infiltrated water would travel vertically until it 
intersected the native material at which point the water would begin to back up (or mound) due 
to its low hydraulic conductivity. This would result in groundwater rising above its current level. 

The rising groundwater within the imported fill could potentially be managed by a groundwater 
control system of the type described above. In this case there would be significantly more water 
to handle as a much higher percentage of precipitation would infiltrate into the fill than in the 
existing condition. 

Putting aside concerns over the effectiveness of fill importation, it is also cost prohibitive 
compared to other options described below. 

7.1.3 Lot-Level Controls 

Similar dewatering calculations to those used to estimate influence of, and flow to, a 
groundwater control system were used to estimate flow that could be expected to an individual 
residential foundation in the geologic conditions observed at the Subject Lands. Details are 
presented in Appendix G. 

A single residence can be modeled as an unconfined system with radial flow to a single well as 
follows (Powers et. al., 2007): 

[Eq. 4] 
Where: Q = flow towards foundation  

K = hydraulic conductivity of shallow sediments 
H = aquifer head 
hd = excavation head 
R = radius of influence of sump (calculated using Equation 2)  
Ro= radius of area to be dewatered 

The flow of water to a single residence is estimated from Equation 4 as 3.0x10-2 m3/day.  

This calculation only represents the water that would flow towards foundations from the 
undisturbed geologic materials beyond the building envelope (refer to Figure 15).  Direct rainfall 
and overland flow during runoff events would also travel towards a foundation from the 
disturbed and re-compacted backfill zone.  This is water that must be dealt with at every 
residential foundation regardless of the natural geologic formation. 

𝑄 =
𝜋𝐾(𝐻2−ℎ𝑑

2)

ln(
𝑅

𝑅𝑜
)
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Sump Pumps and Perimeter Tile Drains 

Using a typical residential sump (as depicted on Figure 15) with a storage volume of 0.08 m3 

and a standard ½ horsepower sump pump, the pit would fill every 42 hours and would drain in 
under a minute when the pump is cycled on. 

It should be noted that the adjacent residential developments have the same high groundwater 
condition. MTE has reviewed the Plan and Profile drawings and Grading plans for the Birdland 
Subdivision to the south of the subject lands (WalterFedy, 2006) and concludes that there was 
no importation of fill for the purposes of raising basements above the high groundwater level 
and that groundwater is effectively controlled in the area with sump pumps. 

Foundation Drainage Systems with Sump Pump Back-up 

An alternative solution is to use the sump pumps only as a back-up solution and rely primarily 
on gravity drainage from foundation drainage system connected to a separate storm water 
system with back-flow preventers. A conceptual schematic of this system is presented on 
Figure 16. 

 

8.0 Impact Assessment 

 Shallow Groundwater 

Given the Subject Lands are not within a Significant Groundwater Recharge Area no infiltration 
measures are required by the development. The current low and expected post-development 
rate of infiltration of shallow groundwater recharge (due to sediments with low hydraulic 
conductivity), will result in no substantive impact to shallow groundwater quality or quantity. 

 

 Private Wells 

The MECP Water Well Database has records for 42 water supply wells located within 1000m of 
the Subject Lands (Table 4, Appendix H).  Construction details for 12 of these were confirmed 
in a door to door well survey in October of 2020 (Section 4.7). Of the 42 wells: 

 One (6509274) is plotted incorrectly by the MECP and is actually located further than 
500m from the Subject Lands; 

 Seven are presumed to be decommissioned as they are located in areas that are now 
fully-serviced residential developments; and 

 All of the remaining 35 wells are located hydraulically up- or cross- gradient from the 
Subject Lands. 

As there is no impact predicted for shallow groundwater, and given the location of wells either 
up- or cross-gradient from the Subject Lands, no impact to private water supply wells is 
anticipated as a result of the proposed development at the Subject Lands. 

 

 Environmental Features 

Both the GRCA and the Region have confirmed that an Environmental Impact Statement is not 
required for the Subject Lands (refer to Pre-Submission Consultation Meeting Minutes, 
Appendix B). There are no significant environmental features within the Subject Lands or the 
Study Area. The nearest environmental feature is an unevaluated wetland located within a 
wooded area approximately 1.1 km southeast from the southeast corner of the Subject Lands. 
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9.0 Summary and Conclusions 

Based on this Characterization Report, MTE offers the following findings: 

 

Regional Geology 

 Three regional hydrostratigraphic units are interpreted to be present beneath the Subject 
Lands: 

o Unit 1 – Clay (0 – 9 mbgs), interpreted to be the Tavistock and/or Upper Maryhill Till 
aquitard units (ATB1/ATB3); 

o Unit 2 – Gravelly Clay (9 - 30 mbgs), interpreted to be the Catrish Creek Till aquitard 
unit (ATC1/ATC2); 

o Unit 3 – Clayey Sand and Gravel (30 – 52 mbgs), interpreted to be the confined Pre-
Catfish Outwash aquifer unit (AFD1); and 

o Unit 4 – Bedrock (> 52 mbgs). 

 

Regional Hydrogeology 

 Monitoring well MWCH27-90, installed in Unit 3 (31.1 – 44.2 mbgs) had a measured 
water level between 20.5 – 20.7 mbgs indicating the confined Pre-Catfish Outwash 
aquifer exists under artesian conditions. 

 Regional shallow groundwater elevations in the vicinity of the Subject Lands range 
between approximately 370 to 364 mamsl and the regional shallow groundwater flow 
direction is inferred as northeasterly to southeasterly, towards Canagagigue Creek, 
located approximately 1.8 km east of the Subject Lands. 

 

Local Geology 

 Shallow overburden beneath the Subject Lands consisted of topsoil ranging in thickness 
from approximately 0.10 to 0.33 m underlain by native silt and clayey silt material to the 
maximum depth investigated of 7.0 mbgs. A thin silty sand layer was observed at 
borehole locations MW102-19 through MW105-19 at depths ranging between 0.10 to 
0.76 m and thicknesses ranging between 0.43 to 0.74 m. 

 All boreholes advanced at the Subject Lands are interpreted to be within geologic Unit 1. 

 

Local Hydrogeology 

 Shallow groundwater was encountered at a depth range between 0.22 mbgs (371.8 
mamsl) at MW102-19 and 4.01 mbgs (367.9 mamsl) at MW106-19. 

 The local shallow groundwater flow directions at the Subject Lands range from 
northeasterly to southeasterly and are considered to be closely related to the local 
topography. 

 The vertical hydraulic gradient within geologic Unit 1 was calculated to be -0.012 m/m; 
the negative value representing downward flow. 

 The vertical average linear velocity of the shallow groundwater beneath the Subject 
Lands was estimated to range between 0.002 to 3.26 cm/year. 
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Development Considerations 

 Lot-level groundwater control will ensure that excavations which intersect shallow 
groundwater will not be impacted by the high groundwater levels. MTE recommends that 
each residence implement a gravity-fed foundation drain system with enhanced sump 
pits and sump pumps with battery powered back-up. 

 

Impact Assessment 

 Given the Subject Lands is not within a Significant Groundwater Recharge Area no 
infiltration measures are required by the development. The current low and expected 
post-development rate of infiltration of shallow groundwater recharge (due to sediments 
with low hydraulic conductivity), will result in no substantive impact to shallow 
groundwater quality or quantity. 

 There are no significant environmental features within the Subject Lands or the Study 
Area and an EIS is not required. 

 

Recommendations 

 The two residential sumps currently instrumented with electronic data loggers should 
continue to be monitored to confirm that the conventional foundation drain and sump pit 
construction used to the south and east of the Subject Lands has been effective to 
control groundwater and keep basements dry. 

 Annual groundwater sampling and analysis for general chemistry, e-coli, and total 
coliforms should be conducted at the site annually until at least 2 years following 90% 
build-out. 

 All electronic data loggers should be downloaded quarterly and the water levels 
summarized annually in a technical memo at least 2 years following 90% build-out. 

 If any monitoring wells require decommissioning during construction activities, this shall 
be conducted according to O. Reg. 903 (The Wells Regulation). A Professional Engineer 
of Geoscientist should be consulted to discuss the need for, and location of, a 
replacement monitoring well. 
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10.0 Limitations 

Services performed by MTE Consultants Inc. (MTE) were conducted in a manner consistent 
with the level of care and skill ordinarily exercised by members of the Environmental 
Engineering & Consulting profession.  No other warranty or representation expressed or implied 
as to the accuracy of the information, conclusions or recommendations is included or intended 
in this report.   

This report was completed for the sole use of MTE and the Client.  The assignment was carried 
out in accordance with the Scope of Work described in Section 1.1 as reviewed with and agreed 
to by the Client.  MTE makes no representation that the present report has dealt with all of the 
important environmental issues, except as provided in the Scope of Work.  This report is not 
intended to be exhaustive in scope or to imply a risk-free facility.  As such, this report may not 
deal with all issues potentially applicable to the Site and may omit aspects which are or may be 
of interest to the reader.  

In addition, it should be recognized that a soil sample or groundwater level measurement 
represents one discrete portion of the Site at the time it is collected, and that the findings of this 
report are based on conditions as they existed during the time period of the investigation.   

Any use which another party makes of this report, or any reliance on, or decisions to be made 
based upon it, are the responsibility of such parties.  MTE accepts no responsibility for liabilities 
incurred by or damages, if any, suffered by another party as a result of decisions made or 
actions taken, based upon this report.  Others with interest in the Site should undertake their 
own investigations and studies to determine how or if the condition affects them or their plans. 

It should be recognized that the passage of time may affect the views, conclusions and 
recommendations (if any) provided in this report because environmental conditions of a property 
can change, along with regulatory requirements. Should additional or new information become 
available, MTE recommends that it be brought to our attention in order that we may determine 
whether it affects the contents of this report. 

 

Respectfully Submitted, 

MTE Consultants Inc. 

 

 

 

 

 

 

Kassandra Wallace, B.B.R.M. 
Environmental Scientist 
519-743-6500 ext. 1321 
kwallace@mte85.com 

Amy Domaratzki, M.A.Sc., P.Eng. 
Senior Hydrogeologist 
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MW101B-19 MW104-19 MW102-19

24-Oct-2019 24-Oct-2019 24-Oct-2019

9:50 11:40 12:25

L2371219-1 L2371219-2 L2371219-3

Parameter
   Lowest
Detection 

Limit
Units

Colour, Apparent 2.0 CU 2.2 10.4 9.2

Conductivity 3.0 umhos/cm 3750 595 6170

Hardness (as CaCO3) 1.3 mg/L 836 295 1120

pH 0.10 pH units 7.85 8.14 7.48

Total Dissolved Solids 20 mg/L 2320 378 3720

Turbidity 0.10 NTU 11.1 70.6 53.4

Alkalinity, Total (as CaCO3) 10 mg/L 312 255 384

Ammonia, Total (as N) 0.010 mg/L <0.010 <0.010 <0.010

Chloride (Cl) 0.50 mg/L 1170 16.9 2610

Fluoride (F) 0.020 mg/L <0.20 0.178 <0.40

Nitrate (as N) 0.020 mg/L 0.23 4.06 1.59

Nitrite (as N) 0.010 mg/L <0.10 <0.010 <0.20

Orthophosphate-Dissolved (as P) 0.0030 mg/L 0.0114 0.0057 0.0095

Phosphorus, Total 0.0030 mg/L 0.0159 0.0412 0.0612

Sulfate (SO4) 0.30 mg/L 28.2 56.6 44.7

Aluminum (Al)-Total 0.010 mg/L 0.121 0.606 0.826

Antimony (Sb)-Total 0.00010 mg/L <0.0010 0.00021 <0.0010

Arsenic (As)-Total 0.00010 mg/L <0.0010 0.00095 <0.0010

Barium (Ba)-Total 0.00020 mg/L 0.267 0.0854 0.558

Beryllium (Be)-Total 0.00010 mg/L <0.0010 <0.00010 <0.0010

Bismuth (Bi)-Total 0.000050 mg/L <0.00050 <0.000050 <0.00050

Boron (B)-Total 0.010 mg/L <0.10 0.028 <0.10

Cadmium (Cd)-Total 0.000010 mg/L <0.000050 0.000013 <0.000050

Calcium (Ca)-Total 0.50 mg/L 221 68.3 310

Cesium (Cs)-Total 0.000010 mg/L <0.00010 0.000068 <0.00010

Chromium (Cr)-Total 0.00050 mg/L <0.0050 0.00120 <0.0050

Cobalt (Co)-Total 0.00010 mg/L <0.0010 0.00036 <0.0010

Copper (Cu)-Total 0.0010 mg/L <0.010 0.0024 <0.010

Iron (Fe)-Total 0.050 mg/L 0.15 0.730 1.09

Lead (Pb)-Total 0.00010 mg/L <0.00050 0.00058 0.00067

Magnesium (Mg)-Total 0.050 mg/L 68.7 30.1 84.8

Manganese (Mn)-Total 0.00050 mg/L 0.0067 0.0259 0.0576

Molybdenum (Mo)-Total 0.000050 mg/L 0.00196 0.00246 0.00119

Nickel (Ni)-Total 0.00050 mg/L <0.0050 0.00147 <0.0050

Phosphorus (P)-Total 0.050 mg/L <0.50 <0.050 <0.50

Potassium (K)-Total 0.050 mg/L 3.09 3.69 6.20

Rubidium (Rb)-Total 0.00020 mg/L 0.0032 0.00285 0.0042

Selenium (Se)-Total 0.000050 mg/L <0.00050 0.00288 0.00053

Silicon (Si)-Total 0.10 mg/L 6.6 6.49 8.7

Silver (Ag)-Total 0.000050 mg/L <0.00050 <0.000050 <0.00050

Sodium (Na)-Total 0.50 mg/L 436 7.69 926

Strontium (Sr)-Total 0.0010 mg/L 0.679 0.330 1.33

Sulfur (S)-Total 0.50 mg/L 9.5 18.0 13.0

Tellurium (Te)-Total 0.00020 mg/L <0.0020 <0.00020 <0.0020

Thallium (Tl)-Total 0.000010 mg/L <0.00010 0.000017 <0.00010

Thorium (Th)-Total 0.00010 mg/L <0.0010 0.00010 <0.0010

Tin (Sn)-Total 0.00010 mg/L <0.0010 0.00076 <0.0010

Titanium (Ti)-Total 0.00030 mg/L 0.0043 0.0216 0.0302

Tungsten (W)-Total 0.00010 mg/L <0.0010 <0.00010 <0.0010

Uranium (U)-Total 0.000010 mg/L 0.00217 0.00241 0.00349

Vanadium (V)-Total 0.00050 mg/L <0.0050 0.00216 <0.0050

Zinc (Zn)-Total 0.0030 mg/L <0.030 0.0042 <0.030

Zirconium (Zr)-Total 0.00030 mg/L <0.0020 <0.00030 <0.0020

Anions and Nutrients (Water)

Total Metals (Water)

Sample ID

Date Sampled

Time Sampled

ALS Sample ID

Physical Tests (Water)



Table 4. MECP Well Summary and Impact Assessment

Well ID
Date 

Completed
Easting Northing Final Status Primary Use

Secondary 
Use

Well 
Depth (m)

Depth to 
Bedrock 

(m)

Distance from 
Site (m)

Location in Reference to the Site 
(Based on MECP Mapped Location)

Located in Serviced 
Area?

Notes Anticipated Impact from Proposed Development

6509274 2001-08-13 534185 4827267 Water Supply Irrigation 121.92 33.2 6 Hydraulically Down-Gradient

The MECP Well Record states the address 
associated with the well record is 105 Eldale Road, 
Elmira (does not coincide with the MECP Mapped 
Location). In addition, the sketch provided on the 
MECP Well Record illustrates the well is located 
approximately 228 meters north of Eldale Road, 

Elmira. Therefore, the well is located further than 500 
m and hydraulically up-gradient from the Site. 

None

6507407 1993-02-17 534188 4827270 Water Supply Domestic 33.22 6 Hydraulically Down-Gradient Yes - None

7229436 2014-07-14 534077 4827757 Water Supply Domestic 52.12 46 Hydraulically Up-Gradient - None

6506082 1986-05-14 533963 4827776 Water Supply Domestic 39.01 51 Hydraulically Up-Gradient - None

7207197 2013-08-02 533762 4827680 Water Supply Domestic 94.49 69 Hydraulically Up-Gradient - None

6502826 1965-10-30 534014 4827798 Water Supply Domestic 34.44 74 Hydraulically Up-Gradient - None

7174985 2011-12-13 534014 4827797 Water Supply Domestic 60.05 84 Hydraulically Up-Gradient - None

6502819 1950-04-29 533839 4827823 Water Supply Domestic 58.83 57.3 84 Hydraulically Up-Gradient - None

6510841 2006-08-04 533871 4827823 Water Supply Domestic 58.9 87 Hydraulically Up-Gradient - None

7133441 2009-10-02 534212 4827752 Water Supply 87 Hydraulically Up- & Cross-Gradient - None

6506482 1988-09-12 533891 4827829 Water Supply Domestic 62.48 95 Hydraulically Up-Gradient - None

6505121 1980-09-19 534214 4827773 Water Supply Domestic 39.62 98 Hydraulically Up- & Cross-Gradient - None

6502827 1966-07-11 533914 4827833 Water Supply Domestic 36.58 102 Hydraulically Up-Gradient - None

6504158 1974-07-10 534014 4826773 Water Supply Domestic 37.49 104 Hydraulically Cross-Gradient Yes - None

6502825 1963-09-11 534214 4827773 Water Supply Domestic 40.84 106 Hydraulically Up- & Cross-Gradient - None

6502830 1956-03-31 534314 4827273 Water Supply Livestock Domestic 59.13 54.9 132 Hydraulically Down-Gradient Yes

The sketch provided on the MECP Well Record 
illustrates the well was installed east of Barnswallow 
Drive in the area currently comprised of a municipally 

serviced residential subdivision.  

The well is considered to no longer be present based 
on the date of installation, the primary well use as 

livestock water supply, and the illustrated well 
location.

None

6508506 1999-07-09 534183 4826786 Water Supply Domestic 37.49 134 Hydraulically Up- & Cross-Gradient Yes - None

6502820 1954-03-10 533814 4827873 Water Supply Domestic 65.53 61.6 136 Hydraulically Up-Gradient - None

6502824 1959-06-14 534264 4827768 Water Supply Domestic 34.75 140 Hydraulically Up- & Cross-Gradient - None

6503493 1971-09-17 533654 4827573 Water Supply Domestic 60.05 163 Hydraulically Up-Gradient - None

6502822 1959-05-24 534289 4827773 Water Supply Domestic 34.75 165 Hydraulically Up- & Cross-Gradient - None

6506692 1989-09-21 533905 4827904 Water Supply Domestic 10.97 172 Hydraulically Up-Gradient - None

7229459 2014-07-18 534084 4827912 Water Supply Domestic 60.96 201 Hydraulically Up-Gradient - None

6507990 1996-06-19 533910 4827938 Water Supply Domestic 34.44 206 Hydraulically Up-Gradient - None

7170530 2011-08-22 533900 4827951 Water Supply Domestic 64.31 218 Hydraulically Up-Gradient - None

7312873 2018-05-30 533916 4827996 Water Supply Domestic 61.5 264 Hydraulically Up-Gradient - None

6504446 1976-05-17 534414 4827733 Water Supply Public 29.87 276 Hydraulically Up- & Cross-Gradient Yes - None

6503006 1969-01-10 534414 4827773 Water Supply Domestic 28.96 283 Hydraulically Up- & Cross-Gradient Yes - None

6506085 1986-11-08 533906 4828023 Water Supply Domestic 30.78 290 Hydraulically Up-Gradient - None

7149906 2010-07-09 533927 4828090 Water Supply Domestic 59.1 359 Hydraulically Up-Gradient - None

6506110 1987-08-26 533921 4828104 Water Supply Domestic 39.32 372 Hydraulically Up-Gradient - None

6506781 1989-09-29 533910 4828108 Water Supply Domestic 38.1 375 Hydraulically Up-Gradient - None

6505029 1979-11-17 533464 4827873 Water Supply Domestic 7.62 397 Hydraulically Up-Gradient - None

6507839 1995-07-28 533488 4827942 Water Supply Domestic Livestock 75.9 73.5 403 Hydraulically Up-Gradient - None

6505425 1983-04-28 534548 4827849 Water Supply Domestic Livestock 27.74 434 Hydraulically Up- & Cross-Gradient Yes - None

6505986 1986-09-13 533932 4828165 Water Supply Domestic 37.19 434 Hydraulically Up-Gradient - None

6507767 1995-03-23 533320 4827132 Water Supply Domestic 35.97 443 Hydraulically Up-Gradient - None

6509312 2002-11-11 534293 4828144 Water Supply Domestic 44.2 462 Hydraulically Up- & Cross-Gradient - None

6505704 1985-09-12 533927 4828195 Water Supply Domestic 39.93 463 Hydraulically Up-Gradient - None

6509313 2002-11-06 534293 4828144 Water Supply Domestic 58.83 54.9 465 Hydraulically Up- & Cross-Gradient - None

6509077 2002-01-08 534293 4828144 Water Supply Domestic 35.97 468 Hydraulically Up- & Cross-Gradient - None

6509251 2002-09-19 534293 4828144 Water Supply Domestic 39.93 471 Hydraulically Up- & Cross-Gradient - None

Impact Assessment

Notes:
N.A. = Information Not Available

Well Details



Appendix A

Draft Plan of Subdivision
(March 22, 2021)





Appendix B

Pre-Submission Consultation
Meeting Minutes



























Appendix C

Borehole & Test Pit Logs





































Appendix D

Hydrographs



























Pump cycles on in response 
to Precipitation Events

Pump cycles on in response 
to Spring Freshet and 
Precipitation Events

Pump cycles on 
during dry period.

Pump cycles on 
during dry period.

Pump cycles on in response 
to Precipitation Events

Pump cycles on in response 
to Precipitation Events



Pump cycles on in response 
to Precipitation Events

Potential change to pump 
settings



Appendix E

Particle Size Distribution Charts



REMARKS: Bore , Sample , Depth 



REMARKS: Bore ole 6, Sample 5, Depth 



REMARKS: Bore , Sample 6, Depth 



REMARKS: Bore ole 4, Sample 5, Depth 



REMARKS: Bore ole 5, Sample 5, Depth 



REMARKS: Bore ole 3, Sample 4, Depth 



Appendix F

Aquifer Test© Data Sheets















Appendix G

Dewatering Calculations







Appendix H

Door to Door Well Survey
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