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1. INTRODUCTION  

 

GM BluePlan Engineering Limited (GMBP) was retained by JT Excavating Ltd. to conduct a Hydrogeological 
Assessment to support the application for a proposed Category 3, Class “A” Pit above water. The proposed 
Aggregate Pit is situated on the north side of Concession Road 4, Bentick approximately 9.5 km northeast of the 
Town of Hanover. The property is located on Lot 22, Concession 5 in the former Township of Bentinck, 
Municipality of West Grey. The civic address of the subject property is 382063 Concession Road 4, Bentinck.  
The location of the Site is shown on Figure 1.   

 

This Level 1 Hydrogeological Study is being prepared to characterize the geology, the potential groundwater 
occurrence, and the elevation of the water table within the proposed extraction area in order to support 
development and licensing under the Aggregate Resources Act (ARA).  Additionally, this Study investigates the 
potential adverse impacts that the proposed pit may have on the local groundwater and surface water resources 
in the area. It is our understanding that the proposed pit operations will be conducted to a maximum depth of 1.5 
metres above the “high” groundwater table elevation.  

 

The subject property encompasses approximately 41.2 ha (102 acres) and is used primarily for agricultural 
purposes. The property consists of agricultural fields consisting of crops and naturalized treed and vegetated 
areas. The northern portion of the property contains an auxiliary building inferred to be used for agricultural 
purposes and/or storage. A low-lying vegetated area with seasonal saturation/ponding was observed to extend 
in an east-west direction across the central portion of the Site, which effectively separates the southern fields 
with the northern field. Additionally, the northernmost portion of the property is at a relatively low elevation 
compared to the majority of the Site and is currently undeveloped and vegetated.  The Site boundaries and 
features are shown on Figure 2.   

 

2. METHODOLOGY 

2.1 Background Data Collection/Review 

Available information from the following sources was reviewed to support the site-specific information gathered 
from field investigations to prepare the hydrogeological assessment: 

 Ministry of the Environment Conservation and Parks (MECP) well records, 
 MECP publications, geologic publications,  
 Review of the Grey and Bruce Counties Groundwater Study (Waterloo Hydrogeologic, July 2003), and 

pertinent maps  

 

382063 CONCESSION 4, BENTINCK 

MAXIMUM PREDICTED WATER TABLE AND HYDROGEOLOGICAL ASSESSMENT REPORT 

PROPOSED CLASS  ‘A’PIT ABOVE WATER 

REVISED NOVEMBER 2023 

GMBP FILE: 220135 



MAXIMUM PREDICTED WATER TABLE AND HYDROGEOLOGICAL ASSESSMENT REPORT 

382063 CONCESSION 4, BENTINCK 

GMBP FILE: 220135 

REVISED NOVEMBER 2023 

 

 PAGE 2 OF 11 

 Review of the Municipal Water Supply Wellhead Protection Areas (WHPAs) established through the 
Grey and Bruce Counties Groundwater Study, completed in July 2003 and prepared by Waterloo 
Hydrogeologic Inc. 
 

2.2 Field Investigations 

2.2.1 Monitoring Well Installations and Water Level Monitoring 
In order to provide more certainty regarding the on-site groundwater elevations and flow direction, a series of 
four (4) monitoring wells were installed between February 22 and 23, 2021. The monitoring wells were advanced 
by London Soil Test Limited (LST) with a track-mounted drill, under the direction of GMBP, to depths of between 
4.6 and 8.7 mbgs. Borehole logs are provided in Appendix B.    
 
These monitoring wells and piezometers are used to measure the groundwater elevations and determine the 
“high” water levels associated with the property.  The water levels at each of the monitoring locations were 
measured by GMBP personnel during a total of four (4) site visits between February 23, 2021 and March 25, 
2022.   
 
During the site visits, a review of the site conditions, including the surface topography, natural features, surface 
water features, and the characteristics of the neighboring properties (i.e. surrounding land use) were noted. In 
addition, the potential for the presence of springs or groundwater seeps was investigated.   
 
On March 22, 2021, the monitoring well elevations and various topographical elevations were surveyed by GMBP 
using a GPS and total station survey system in order to provide elevation and spatial data.      

 

3. REVIEW OF BACKGROUND INFORMATION 

3.1 Physiography and Geology 
 

Based on our review, the site is located within the physiographic region of the Horseshoe Moraines. In general, 
the Horseshoe Moraines are characterized by drumlinized till plains, kame moraines, and outwash deposits 
(Chapman and Putnam, 1984).  

 
The soils on and surrounding the subject site are identified as that of the Sargent series, which is defined as a 
series of two thin layers of grey and brown loam (i.e. ~0.10 metres each) overlying well-sorted gravelly outwash 
deposits (Soil Survey Report No. 17). The physiographic mapping (Map 2225) indicates that the subject property 
is located in an area of glacial spillway deposits. According to the Surficial Geology of Southern Ontario (Ontario 
Geologic Survey), the subject property contains coarse textured glaciofluvial deposits consisting of river deposits 
and delta topset facies.  
 
The Site is reported to be situated on or near the spatial contact between dolostone of the Guelph formation to 
the northeast and Salina formation to the southwest. Based on the mapping provided by the Grey and Bruce 
Groundwater Study, an analysis of water well logs in the area, the depth to bedrock in the vicinity of the subject 
property is reported to be in the range of 13 to 26 meters below ground surface (mbgs).  

 

The subject Site primarily consists of gently undulating hills gradually sloping toward the west and the Saugeen 
River west of the Site. As discussed, a low-lying vegetated area with seasonal ponding was observed to extend 
in an east-west direction across the central portion of the Site, which effectively separates the southern fields 
with the northern field. Additionally, the northernmost portion of the property is at a relatively low elevation 
compared to the majority of the Site and is currently undeveloped and vegetated.   
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Based in onsite observations during the four Site visits in 2021 and 2022, the low-lying areas in the southwest 
and central portions of the Site were only saturated during the early spring freshet, when the groundwater 
elevations are at their maximum.  

 

 
3.2 Conservation Authority and Screening Areas 

The site is situated within the boundary of the Saugeen Valley Conservation Authority (SVCA). From a review of 
the site with respect to regulated areas, the following is noted: 

 

 An approximate 30 metre buffer associated with the seasonally saturated areas on the property is 
considered to be a screening area under Ontario Regulation 169/06.  
 

 The lower-lying southwestern and western portions of the Site are currently designated as SVCA 
screening areas (under Ontario Regulation 169/06) associated with the flood plain and associated 
setbacks from the Saugeen River.  

 

The SVCA mapping is presented in Appendix “D”. 

 

Additionally, the Grey County Official Plan identifies a slightly smaller area than the noted SVCA screening area 
as Hazard Lands, as per Schedule “A” of the official plan, and are subject to the associated developmental 
restrictions. It is noted that this designation identifies lands that “can be impacted by flooding, erosion, and/or 
dynamic beach hazards or have poor drainage, or any other physical condition that is severe enough to pose a 
risk for the occupant, property damage, or social disruption if developed.” 

 

The Grey County Official Plan mapping is presented in Appendix “E”. 

 

 

3.3 Hydrogeology 
 
The Grey and Bruce Counties Groundwater Study (Waterloo Hydrogeologic, 2003), existing water well logs, and 
observations during on-site drilling provide an overview of the regional setting and more general information 
about the site and the surrounding area.  The pertinent findings are summarized as follows: 
 

 The depth to bedrock in the area is estimated to be between 13 and 26 mbgs;   
 

 The overburden thickness was observed to be greater than 8.7 metres thick in the location of each 
monitoring well installed on the Site;  

 
 The water table elevation in the overburden has been measured to be between approximately 292.0 

metres above mean sea level (masl) in the northeastern portion of the Site and 288.0 masl in the 
southwestern portion of the Site based on the March 25, 2022 measurements; 
 

 The soils across the site were observed to generally consist of coarse sand and gravel deposits overlain 
by between 0.2 to 0.5 metres of topsoil. The exception is the lower-lying soils on the north portion of the 
Site (i.e. MW-1 area), which consists of a thin layer (i.e. approximately 0.3 m) of clay with trace silt 
overlying the coarse textured soil, and a 1.5 metre thick layer of clay that was observed between 
approximately 1.5 and 3.0 mbgs in the location of MW-4. 
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 The seasonal ponding areas in the central portion of the Site are inferred to be associated with the shallow 
water table elevation due to the presence of coarse textured soils across the Site and the absence of a 
surface water inlet or outlet from these areas. 

 
To confirm the site-specific geology, a review of the Ministry of the Environment (MECP) well records for the site 
and surrounding area was conducted.  MECP records were utilized from the MECPs online database (last 
updated June 4, 2021).  A copy of the pertinent MECP well records is enclosed in Appendix A and a summary 
of the results of the well search within a 500 m radius of the subject site is provided in Table 1.   
 

Five (5) well records were found within the 500 m well search radius, including the onsite well. Each well location 
correlates with known residential/agricultural properties in the vicinity of the Site.  

 

Shallow groundwater flow is expected to mimic topography and generally flows towards surface water features.  
Based on measured groundwater table elevations across the Site and the presence of the Saugeen River west 
of the property (flowing in a southerly direction), the water table is expected to decline in a southwesterly direction 
toward the Saugeen River. Consequently, the water table is expected to be lowest in the southwestern portion 
of the Site (i.e. approximately 288 masl).   

 

The Saugeen River is expected to form a flow divide for shallow groundwater, such that flow from the west side 
of the river is expected to flow easterly, and flow from the east side of the river, to flow easterly.   

 

The more regional, or bedrock flow patterns are expected to be generally in a west, to northwesterly direction, 
towards Lake Huron, and consistent with the trend of the overall catchment area.   

 

4. FIELD INVESTIGATIONS   

4.1 Monitoring Well and Piezometer Installations  
 

As discussed, on February 22 and 23, 2021, a series of four (4) monitoring wells (MW-1 to MW-4) were installed 
across the subject property. Borehole logs, including monitoring well installation details, are provided in Appendix 
B. 

 

The water levels at each of the monitoring locations were measured by GMBP personnel during a total of seven 
(7) site visits between February 23, 2021 and June 25, 2023. A summary of the water level elevations measured 
to date is provided in Table 2.   

 

Based on the water level elevations measured, the localized groundwater flow direction across the site is 
observed to be in a southwesterly direction toward the Saugeen River. This is expected to be influenced by both 
the local topography and surface water features.  

 

Based on field observations and groundwater elevation data collected, the occurrence of surface water on the 
Site (i.e. in the central saturated area) is expected to be consistent with the occurrence of the groundwater 
elevation. The highest measured elevation of the groundwater across the proposed extraction area of the Site is 
inferred to be between approximately 292.0 metres above mean sea level (masl) in the northeastern portion of 
the Site and 288.0 masl in the southwestern portion of the property based on the April 10, 2023 measurements. 

  



MAXIMUM PREDICTED WATER TABLE AND HYDROGEOLOGICAL ASSESSMENT REPORT 

382063 CONCESSION 4, BENTINCK 

GMBP FILE: 220135 

REVISED NOVEMBER 2023 

 

 PAGE 5 OF 11 

5. ESTIMATED WATER TABLE ELEVATION 

 

Based on the geologic mapping, MECP well records, and Grey and Bruce Counties Groundwater Study, the high 
water table elevation in the area is generally estimated to be in the range of 292.0 to 288.0 masl, which 
corresponds to a water table between 1.0 and 13 metres below the ground surface. This is consistent with the 
water level elevations measured from the monitoring wells and surface water elevations across the Site and the 
relative difference in ground surface elevation between the lower-lying western portions of the Site and the 
elevated eastern portion of the property. 

 

Based on the water level elevations measured, the localized major groundwater flow direction across the Site is 
to the southwest, influenced by the Saugeen River, which is situated approximately 260 metres west of the 
subject property at its closest point and flows in a southerly direction.  

 

Based on the groundwater conditions, timing of the freshet, and precipitation events, the water level 
measurements collected, the “high” groundwater table elevations are expected to be consistent with the water 
levels measured on April 10, 2023 It is noted that these measurements were made following a period of 
significant snow melt and precipitation.  

 

It is recommended that the monitoring wells continue to be monitored during the Pit Application process in order 
to ensure the collection of data that is reflective of the “high” water table elevation.  

 

As discussed, in the portion of the site where extraction is proposed, the high water table is considered to decline 
from approximately 292.0 metres above mean sea level (masl) in the northeastern portion of the Site to 
approximately 288.0 masl in the southwestern portion of the property based on the April 10, 2023 measurements, 
as shown in Figure 3. Therefore, to maintain the 1.5 m separation, based on the proposed limits of onsite 
extraction, the maximum depth of the pit would be approximately 293.5 masl the northeast portion of the area of 
extraction and sloping to approximately 290.5 masl in the expected southwestern-most portion of the proposed 
extraction area. The expected “high” water table and corresponding proposed maximum pit depths are shown 
on the Figure 4A and 4B.  

 

 

6. IMPACT ASSESSMENT  
 

6.1 Impacts to Local Groundwater and Groundwater Resources 
 

With respect to impacts to groundwater resources from development activities, these can often be separated 
into: 1) quality, or 2) quantity.   
 
With respect to quality, potential changes to groundwater are not typically caused by excavation works above 
the water table.  
 
The moving and stockpiling of native/existing soils may cause disruption at surface, but not typically the release 
of compounds to the subsurface.  With respect to the on-site equipment, a potential for environmental impact 
may be associated with petroleum hydrocarbons (fuel) used on-site.  Standard best management practices and 
standards under the Aggregate Resources Act require the implementation of a spill prevention and contingencies 
measures plan, mitigating this risk. 
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With respect to quantity, the proposed bottom contours of the aggregate pit have been selected to prevent 
alteration to the groundwater flow regime. As discussed, the proposed bottom contours are a minimum of 1.5 
metres above the estimated “high” water table elevation.  Therefore, pit operations will not include dewatering or 
groundwater diversion. Thus, no impacts to groundwater are anticipated by mining aggregate above the water 
table. Groundwater will not be diverted or altered during the aggregate extraction process. The overall water 
budget, pre- to post-development, is expected to remain unchanged. 
  
Regardless of the fact that impacts are not expected, a further investigation of potential receptors has been 
conducted as part of this assessment.  A review of MECP well records for the site and surrounding area was 
conducted and indicated seven (7) wells within 500m of the subject property. Additionally, from a review of 
surrounding properties, it is expected that an additional six (6) properties would have domestic/livestock wells 
that are currently being used. Domestic/livestock wells not documented in the MECP water well database are 
expected to be located at the following addresses: 
 

 133873 Allan Park Road – Located approximately 390 metres northwest of the property boundary west 
and across the Saugeen River from the Site; 
 

 133859 Allan Park Road – Located approximate 370 metres west of the property boundary west and 
across the Saugeen River from the Site; 
 

 133776 Allan Park Road – Located approximately 470 metres southwest of the property boundary west 
and across the Saugeen River from the Site; 

 

 382007 Concession Road 4 – Located approximately 340 metres southwest of the property boundary 
west and across the Saugeen River from the Site; 

 

 382048 Concession Road 4 – Located approximately 230 metres south of the property boundary across 
the Concession Road 4 Right-Of-Way (ROW) and adjacent to the east bank of the Saugeen River; 

 

 382064 Concession Road 4 – Located approximately 380 metres south of the property boundary across 
the Concession Road 4 ROW. 

 
Copies of the pertinent MECP well records are enclosed in Appendix A and a summary of the results of the well 
search within 500 m is provided as Table 1, which includes a summary of both the MECP well record locations 
as well as those properties inferred to have a domestic well. 
 
Of the wells identified/inferred, only one of the domestic wells are located within 300 metres of the subject 
property: 
 

 The inferred domestic well located at 382048 Concession Road 4 is in a hydraulically cross-gradient 
direction from the proposed area of extraction on the subject Site. The southernmost extraction activities 
are expected to be located in the range of 330 metres from the location of this this well due required 
setbacks from the Concession Road 4 ROW and the location of viable and accessible aggregate 
resources on the Site. Additionally, the significant majority of the extraction is expected to take place  
between 400 and 1,100 metres from this well. Therefore, the potential for adverse effects on the quality 
and quantity of groundwater within the well located at 382048 Concession Road 4 is expected to be 
insignificant. 

 
The seven wells identified in the MECP database, and five of the six inferred domestic wells are 
reported/estimated to be situated between 320 and 500 metres from the subject property boundary.  
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It is noted that the lands west and hydraulically downgradient of the subject property are largely undeveloped 
and are designated as Environmental Hazard Lands in the Grey County Official Plan and SVCA screening areas 
under Ontario Regulation 169/06. These development limitations are associated with the inferred 100 year flood 
levels of the Saugeen River. As such, any developed properties west and hydraulically downgradient of the Site 
are across, and hydraulically separated by, the Saugeen River. 
 
More specifically, of the fifteen wells identified/inferred within 500 metres of the property boundary, only four are 
not across the Saugeen River / hydraulically separated from the Site. Each of these four wells are located in 
areas that are either hydraulically upgradient or cross-gradient from the Site. Therefore, the potential for adverse 
effects on the quality and quantity of groundwater within the wells identified within 500 metres of the Site is 
expected to be insignificant. 

 
In summary, MECP well records indicate that there seven well records within a 500 m radius of the property.  Six 
additional wells have been inferred to exist based on the presence of developed properties.  Based on the 
proposed extraction above the water table elevation and the fact that water quality is not expected to be altered 
due to proposed operations, it is reasonable to expect that the proposed aggregate extraction would not impact 
the groundwater supply resources in the area.  Based on the separation distance of the expected limit of 
extraction from the domestic wells (i.e., greater than 330 m), the shallow groundwater flow towards the Saugeen 
River, and the hydraulic separation between the Site and the majority of the identified domestic supply wells 
within 500 metres of the Site via the Saugeen River, the potential for impacts to off-site domestic wells is further 
mitigated. 
 

 
6.2 Municipal Wells  

6.2.1 Municipal Wells - Regulatory Setting  
The Clean Water Act (CWA) was established in 2006 to protect and to ensure the quality and sustainability of 
municipal supplies of drinking water sources within the province. A focus of the CWA is the preparation of locally 
developed source protection plans and vulnerability assessments which can then be used to identify threats to 
the municipal wells. Under the CWA, a drinking water threat is defined as an activity or condition that adversely 
affects or has the potential to adversely affect the quality or quantity of any water that is or may be used as a 
source of drinking water, and includes an activity or condition that is prescribed by the regulations as a drinking 
water threat. 

 

Based on a review of mapping, the site is not located within a regulated area, such as well head protection zone 
or intake protection zone. The nearest areas regulated under the CWA are located greater than 10.0 km away 
and would have no bearing on this development. 
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6.3 Potential Interference with Surface Water Resources  
 

6.3.1 Seasonally Saturated and Ponding Areas 
As discussed, a seasonally saturated area is situated in the central portion of the property. Due to the coarse-
textured nature of the soils onsite, this feature is expected to be consistent with the occurrence of water table 
elevation. More specifically, since this area was observed to be dry during the June 30, 2021 Site visit, it is 
expected that water is only present in this area during relatively high groundwater conditions or during surface 
run-off flooding events. The locations of these features are shown in Appendix “D” and “E”. 
 
Further, the western portion of the property is currently designated as Hazard Lands and an Ontario Regulation 
169/06 screening area. These limitations on the Site development are associated with the floodplains of the 
Saugeen River, located approximately 160 metres west of the subject property at its closest point.  
 
The proposed onsite pit operations are required to have a setback from the areas of the property designated as 
Hazard Lands as part of the Grey County Official Plan. It is noted that the SVCA regulated screening area 
extends 50 metres beyond the noted Hazard Land boundary. It is our understanding that development within the 
area designated as an SVCA screening area is not prohibited as long as suitable consultation with the SVCA 
has been conducted and written permissions or permits (if required) have been obtained.  
 
It is of particular note that the proposed operations are to be above the water table. No dewatering or water 
diversion will take place onsite as part of aggregate extraction operations.  Based on the occurrence of coarse-
grained soils (i.e., the sand and gravel) below the groundwater table, the pre- to post-development groundwater 
flows are expected remain similar.  Consequently, the groundwater flow to the onsite seasonal surface water 
feature and more largely to the west toward the Saugeen River, considering both the water budget and flow 
direction, is expected to remain unchanged from pre-extraction to post-extraction when appropriate setback 
distances are maintained.  Thus, no impacts to these areas are anticipated. 
 

6.3.2 Saugeen River and Flood Plain 
 The Saugeen River is situated approximately 160 metres west of the subject property at its closest point, which 
flows in a southerly direction. The western portion of the property is currently designated as Hazard Lands and 
an Ontario Regulation 169/06 screening area. These limitations on the Site development are associated with the 
floodplains of the Saugeen River.  

 

During the April 7 and June 30, 2021 Site visits, the western portion of the property was observed to be generally 
dry, with no evidence of surface water with the exception of the seasonally saturated / ponding area in the central 
portion of the Site discussed in Section 6.3.1 above, which was found to contain some standing surface water 
during the April 7, 2021 Site visit. As such, although the western portion of the Site is reported to fall within the 
GCOP Hazard Land and the SVCA Screening Area, the western portion of the Site does not show evidence of 
recent seasonal saturation and is expected to only become saturated during record snowmelt or storm events, 
which would cause the Saugeen River to flood to the limits of the designated floodplain of the river (i.e. 100 year 
flood event). Further, agricultural activities have been ongoing up to the western property boundary that do not 
appear to be hindered by saturated soil conditions. 

 

Considering the proposed area of extraction is located outside of the designated Hazard Lands and the required 
setbacks will be implemented, no impacts to the Saugeen River or its flood plain are anticipated. 
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6.3.3 Surface Water – Quality 
As discussed, the area designated as seasonally ponding has been observed to only contain standing water 
during the period of high groundwater elevation (i.e. the spring freshet) and is noted the be dry during the 
remainder of the year. The Saugeen River is situated approximately 160 metres west of the property boundary 
at its closest point.  
 
The proposed licensed area is expected to be located at least 30 metres from the lands designated as Hazard 
Land in the GCOP. As such, the SVCA screening area (effectively defined as a 30 metre buffer beyond the 
GCOP Hazard Lands) is not located within the proposed area of extraction. 
 
Based on the required setback from both the boundary of the Saugeen River floodplain and the seasonally 
saturated pond area, as well as the implementation of best management practices for sediment and run-off 
control, no impacts to these surface water features are anticipated.  
 
Based on the proposed pit activities, the primary quality concerns relate to the potential degradation of water 
quality through: 
 

 Increased sediment/suspended solids loading, and 
 

 Increased temperature. 
o With respect to increased sediment and/or turbidity, this is caused through mobilization of fine-

grained silt and clay sized soil particles (fines).  In this particular scenario the following 
mechanisms will act to prevent fines: 

 
 Only a small content of fines was encountered across the Site. Therefore, it is expected that very little 

fines will be mobilized during operations.  
 

 The distance and low topographic relief between the pit activities and the Saugeen River will act as a 
buffer. 

   
 

Potential impacts to water temperature are not considered to be an issue between pre- and post-development 
since: 
 

 No surface water ponding is proposed/expected to occur in the proposed areas of extraction, 
 

 Equal infiltration to the subsurface will continue post-development. 
 
Based on proposed extraction to the water table, no water ponding (nor diversion) would occur. During aggregate 
pit development, precipitation would continue to infiltrate.  As such, there is no increased potential for warming 
of groundwater recharging to the shallow system in the vicinity of the aggregate pit.   
 
The Pit operations will include a spills response plan, which includes training for the proper and safe use, 
handling, and storage of fuel or other potential contaminants. All spills or releases of contaminants are to be 
reported immediately to the MECP Spills Action Centre. Further, a spills response plan will be posted onsite at 
all times. 
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6.3.4 Surface Water– Quantity 
The surface water quantity is expected to remain the same pre- and post-development since:  

 

 the surface water features, including outlet elevations and controls, are not to be adjusted as part of 
the pit development, 

 
 
To mitigate potential impacts to water quantity we recommend the following mitigative measure: 
 

 To generally maintain surface water flows to the same low-lying locations, sloping of the restored grades 
to maintain similar catchment areas (pre- and post-development) shall be conducted. 

 

7. SUMMARY OF FINDINGS 

 

The purpose of this Maximum Predicted Water Table Elevation and Hydrogeological Assessment Report is to 
assess the hydrogeological information available in the vicinity of the subject property to characterize the 
geology, potential groundwater occurrence, and the inferred elevation of the water table within the proposed 
extraction area. Additionally, this study investigates the potential adverse Impacts the pit may have on the local 
groundwater and surface water resources in the area.       

  

Based on the geologic mapping, MECP well records, Grey and Bruce Counties Groundwater Study, and on the 
site-specific investigations completed to date, it was observed that shallow groundwater flows in a generally 
west-southwest direction across the Site. More specifically, groundwater flows are influenced by topography and 
the Saugeen River. From these observations, based on the proposed pit above groundwater, the maximum 
elevation of the floor of the quarry would be controlled by the inferred high groundwater elevations.   

 

Currently, the “high” water levels at the site have been estimated to be 292.0 masl the northeast portion of the 
property and sloping to approximately 288.0 masl in the expected southwestern-most portion of the property (i.e. 
MW-3). Therefore, to maintain the 1.5 m separation, and based on the proposed limits of onsite extraction, the 
maximum depth of the pit would be 293.5 masl the northeast portion of the property and sloping to 290.5 masl 
in the expected southwest portion of the proposed extraction area. As schedule permits, it is recommended that 
water levels continue to be measured during the application process so that direct measurement of the “high” 
water level can be confirmed, and the pit floor elevation be updated accordingly. 

  

Based on the proposed extraction of aggregate to depths associated with the high water table elevation with no 
proposed dewatering or water diversion, and assuming that setback distances are maintained for the sensitive 
features of the property (as identified and recommended by the Natural Environment Technical Report), it is 
reasonable to expect that the proposed aggregate extraction would not impact the local water supply wells in the 
area, surface water features, or associated ecological receptors in the area.    

 

Based on this review, the development standards developed under the ARA are considered to be sufficient to 
protect the local water resources.  
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8. QUALIFICATIONS OF ASSESSORS 

The Hydrogeological Investigation was completed by Mr. Corbin Sweet, H.B.Sc., P.Geo., and Mr. Matthew 
Nelson, P.Geo., P.Eng., M.Sc. of GMBP in consultation with applicant. 

 

Mr. Corbin Sweet, H.B.Sc., P.Geo. has an honours B.Sc. degree in Earth Sciences (Geology) from the University 
of Waterloo and a diploma in Earth Resources from Sir Sandford Fleming College. He has over seven years of 
experience conducting numerous hydrogeological investigations and relevant public and agency consultation in 
support of pit and quarry ARA applications resulting in successful licences issued to applicants. He is also a 
member of the Professional Geoscientists of Ontario (PGO). 

 

Mr. Matthew Nelson, P.Geo., P.Eng., M.Sc. is an Environmental Engineer / Hydrogeologist with over sixteen 
years of experience with hydrogeological investigations in support of pit and quarry ARA applications and 
associated consultation, resulting in successful licences issued to applicants. He is also a member of the 
Professional Geoscientists of Ontario (PGO) and Professional Engineers of Ontario (PEO). 

 
All of which is respectfully submitted, 

 

GM BLUEPLAN ENGINEERING LIMITED 
Per:       Per: 

 

 

 

C.J. Sweet, H.B.Sc., P.Geo.    Matthew Nelson, M.Sc. P. Eng. P. Geo. 

CJS/kd
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Table 2:
Onsite Groundwater Elevation Measurements

Ground 
Surface 

Elevation

Top of Pipe 
[TOP] 

Elevation

Top of 
Casing [TOC] 

Elevation

(masl) (masl) (masl) (mbTOP) (masl) (mbTOP) (masl) (mbTOP) (masl) (mbTOP) (masl) (mbTOP) (masl) (mbTOP) (masl) (mbTOP) (masl)

BH-1 / MW-1 A316371 290.48 291.50 291.61 - - 2.58 288.92 2.97 288.53 2.11 289.39 2.59 288.91 2.05 289.45 3.01 288.49

BH-2 / MW-2 A316370 295.69 296.76 296.89 - - 5.65 291.11 6.24 290.52 5.51 291.26 5.35 291.41 5.15 291.61 6.12 290.64

BH-3 / MW-3 A316368 288.44 289.49 289.53 2.31 287.18 1.99 287.50 2.14 287.36 1.48 288.01 1.75 287.74 1.54 287.95 2.05 287.44

BH-4 / MW-4 A316369 296.6 297.67 297.76 8.21 289.46 7.57 290.10 8.08 289.59 7.49 290.18 7.85 289.82 7.41 290.26 7.91 289.76

Onsite Supply Well 2506888 - - 295.94 - - - - 6.23 289.71 - - - - - - - -

Note: The groundwater elevations measured on April 10, 2023 are considered to be the annual maximum groundwater table elevation for the Site, measured following significant snow melt and precipitation. 

23-Feb-21
Well ID

MECP 
Well ID

27-Oct-23 15-Jun-2310-Apr-2324-Mar-2230-Jun-217-Apr-21
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APPENDIX B:  
BOREHOLE LOGS 
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TOC = 291.61masl

TOP = 291.50masl

Cement Seal

2" PVC Riser

W.L. = 1.56mbgs
[288.92masl]

Bentonite Seal

Sand Filter Pack

10-Slot Screen

0.00
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3.05

4.72

TOPSOIL, Dark Brown, Loose, Moist

CLAY with Trace SILT, Reddish Brown, Firm, Moist

Coarse GRAVEL with SAND and SILT and trace CLAY, Brown,
Loose-to-Compact, Moist-to-Dry

Coarse GRAVEL and SAND with some SILT, Light Brown, Loose, Dry
- Less Silt with Depth

Medium SAND, Brown, Loose, Wet

Coarse-to-Medium SAND with GRAVEL and Trace SILT, Brown,
Loose-to-Compact, Saturated

Fine SAND and SILT, Light Brown, Firm,. Saturated
Borehole Terminated at 4.88 m.

CONTRACTOR London Soil Test

LOGGED BY Corbin Sweet

DATE COMPLETED 21-Feb-2021

METHOD Hollow Stem Auger / Split-Spoon Sampler

WELL CONSTRUCTION 2" Ø PVC Riser with 10' 10-slot screen NOTES
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Ground Surface
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Cement Seal

2" PVC Riser

Bentonite Seal

Sand Filter Pack

W.L. = 4.58mbgs
[291.11masl]

10-Slot Screen

0.00

0.56

0.76

2.74

3.05

3.35

5.33

6.10

TOPSOIL with some GRAVEL, Dark Brown, Firm, Moist

Coarse GRAVEL with Fine SAND and SILT, Brown, Loose, Moist-to-Dry

Coarse GRAVEL and SAND with some COBBLES, Brown, Loose, Dry

More SAND and Less COBBLES

Medium SAND with some Fine-to-Medium GRAVEL, Brown, Loose, Dry
- [Rock in Split Spoon Bit]

SAND and GRAVEL with COBBLES, Light Brown, Loose, Dry

Softer (Suspected to be saturated)

Coarse SAND and GRAVEL, Light Brown, Loose, Saturated
- Increasing gravel content with depth

Borehole Terminated at 7.62 m.

CONTRACTOR London Soil Test

LOGGED BY Corbin Sweet

DATE COMPLETED 21-Feb-2021

METHOD Hollow Stem Auger / Split-Spoon Sampler

WELL CONSTRUCTION 2" Ø PVC Riser with 10' 10-slot screen NOTES
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Testhole ID: BH-2 / MW-2
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288.44

288.24

285.39

Ground Surface

TOC = 289.53masl

TOP = 289.49masl

Cement Seal

W.L. = 0.94mbgs
[287.50masl]

2" PVC Riser

Bentonite Seal

Sand Filter Pack

10-Slot Screen

0.00

0.20

3.05

TOPSOIL, Dark Brown, Moist

Coarse SAND and GRAVEL with some COBBLES, Brown, Dry-to-Wet,
Compact
-Finer sand and increasing moisture with depth

Coarse SAND, Brown, Saturated, Loose-to-Compact

Borehole Terminated at 4.57 m.

CONTRACTOR London Soil Test

LOGGED BY Kate Charpontier

DATE COMPLETED 22-Feb-2021

METHOD Hollow Stem Auger / Split-Spoon Sampler

WELL CONSTRUCTION 2" Ø PVC Riser with 10' 10-slot screen NOTES
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Testhole ID: BH-3 / MW-3
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296.60

296.10

295.26

295.03

293.53

289.10

288.68

288.42

Ground Surface

TOC = 297.76masl

TOP = 297.67masl

Cement Seal

2" PVC Riser

Bentonite Seal

Sand Filter Pack

W.L. = 6.50mbgs
[290.10masl]

10-Slot Screen

0.00

0.50

1.34

1.57

3.07

7.50

7.92

8.18

TOPSOIL, Dark Brown, Moist

Coarse SAND and GRAVEL, Brown, Loose, Dry

SILT and SAND, Brown, Firm, Dry

CLAY, Brown, Firm-to-Dense, Dry-to-Moist

Coarse SAND and GRAVEL with trace COBBLES, Brown, Loose,
Dry-to-Moist
- Increasting cobbles and lighter brown colour with depth

- Saturated

Fine SAND, Brown, Loose-to-Compact, Saturated

SILT, Light Brown, Firm, Saturated

CONTRACTOR London Soil Test

LOGGED BY Kate Charpontier

DATE COMPLETED 22-Feb-2021

METHOD Hollow Stem Auger / Split-Spoon Sampler

WELL CONSTRUCTION 2" Ø PVC Riser with 10' 10-slot screen NOTES
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Testhole ID: BH-4 / MW-4
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Borehole Terminated at 8.74 m.
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APPENDIX C:  
SITE PHOTOGRAPHS 

  



 
Maximum Predicted Water Table Elevation  
and Hydrogeological Assessment Report 

File No. 220135 
Photos - March 2022 

Photo 1 - View of southern Portion of the Site looking northeast from the southwest 
corner of the property. MW–3 in front. (March 25, 2022) 
 

Photo 2 -   Drilling of MW-4 (February 23, 2021) 
 



 
Maximum Predicted Water Table Elevation  
and Hydrogeological Assessment Report 

File No. 220135 
Photos - March 2022 

Photo 3 - View of sand and gravel in the location of MW-2. 
 

 



 

 

APPENDIX D: 
SAUGEEN VALLEY CONSERVATION AUTHORITY MAPPING 
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SAUGEEN VALLEY CONSERVATION AUTHORITY 
 

ONTARIO REGULATION 169/06 
DEVELOPMENT, INTERFERENCE WITH WETLANDS AND ALTERATIONS TO SHORELINES AND 

WATERCOURSES 
 

 
For the features and areas subject to Ontario Regulation 169/06 permission from the SVCA is required 
before any person may: undertake development, straighten, change, divert or interfere in any way with a 
watercourse, or change or interfere in any way with a wetland. 
 
“Development” is defined as:  

(a) the construction, reconstruction, erection or placing of a building or structure of any kind, 
(b) any change to a building or structure that would have the effect of altering the use or potential use 

of the building or structure, increasing the size of the building or structure or increasing the number 
of dwelling units in the building or structure, 

(c) site grading, or 
(d) the temporary or permanent placing, dumping or removal of any material, originating on the site or 

elsewhere. 
 
The Following Areas and Features are Subject to the Regulation: 
 

• Hazardous lands – including flood plains (based on the Regional Storm Flood, also called the 
Hurricane Hazel Flood Event Standard), erosion prone lands, and unstable soils. 

• Watercourses (including inland lakes). 
• Wetlands and areas adjacent to wetlands. 
• Valleys and steep slopes (and slope setbacks). 
• Lake Huron shoreline (flooding, erosion and dynamic beach hazards). 

 
How to Determine Regulated Areas  
 

► For urban centres (such as Walkerton, Paisley, Kincardine, Durham) and near these areas, SVCA 

mapping is available at the Authority office showing the Regulations Limits.  Contact the SVCA for 
information about specific properties. 
 

► For all other areas Regulation Mapping is not available; instead a ‘screening’ method is used to 

determine potential Regulated Areas.  In municipal comprehensive zoning by-laws the 
“Environmental Protection” (EP) zone (or similar zone such as EH, NE, etc.) generally identifies the 
features and areas where Regulation 169/06 could apply.  But, the EP zone boundary is not 
intended to be the Regulation Limit.  Therefore, the ‘screening area’ includes the EP zone plus a 
50 metre distance beyond the zone boundary; and a 120 metre distance from Provincially 
Significant Wetlands (Provincially Significant Wetlands are identified in the County Official Plan).  
For any proposal in the screening area, the SVCA should be contacted.  SVCA staff will then 
determine whether a permit is required and inform the proponent accordingly. 

 

► All watercourses (rivers, creeks, streams, etc.) and wetlands are subject to the Regulation. 

 
Note: This handout is a summary only and for the full text of the Regulation and related information, reference should be made to 

Ontario Regulation 169/06 and the Conservation Authorities Act, R.S.O 1990, Chap. C.27, Section 28. 

 
SVCA - 2008 
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Zoning - West Grey

A1          Agricultural

A2          Rural

A3          Restricted Rural

C1          General Commercial

C2          Highway Commercial

C3          Neighbourhood Commercial

C4          Shopping Centre Commercial

C5          Hamlet Commercial

C6          Rural Commercial

FD          Future Development

FL           Flood Way

I              Institutional

M1          Industrial

M2          Restricted Industrial

M3          Rural Industrial

M4          Extractive Industrial

MH          Mobile Home Park

MU1        Mixed Use 

ND          No Development

NE           Natural Environment

NE2         Natural Environment 2   

OS           Open Space

ER          Estate Residential

R1A         Unserviced Residential

R1B         Low Density Residential

R2           Medium Density Residential

R3           High Density Residential

Wet Areas - GSCA

Water Features

Watercourses

Large Scale Roads

Provincial Highway

County Road

Township Road

Seasonal Road

Parcels - Current

Grey County Boundary



����� ��������	
��

���������������������������������������������� �!!������������"���������������"��������#��$�%&�'����������(��������������������)�����*�����������#��#������������)�������������+�,-
�!�.�
�,�����/�,�0������#����*��	
��

���������������(��$�1���������������)�����*�����������#��#�����������#�)�������2�����������������"������"���2�"�����*���"������#���#��*������"�����������������()������*���"��3�$2$��*����#��������&��#�"")��#�������4�����#�"")��#�����������������������#��������������������������2���������������������#������5�#�������$�6)#��#���������"�*�(���)(7�#���������8)��#�����9�����:������"������;�����"�������#���$��'���������������(����#������2��5��	
��

��������������������)���(��"���"�<����#�����������������������)����#����������	
��

���������������������#�)���#����=�������,�>������2����)#��������������5�����������#�?�����2��������������(����"���2�"�������#��#��$��@&��	0A�,�B!��
�C
��,�	��"�������#����������)��������������������2������*��"��#���������)����5���)�������5)�#������5������	
��

����������������������)�������(�����#�������#������5����������(���������������(���$��DEFGHIJIKLMNIOLPGQ�R�
����������#�)���S!		�A!���������������������������������������2���#����)����(���������������*������������������������������2�����T���2����U�*����������$�1�����������#���(���"��#����(*�5������2��������������4����*��"�#�(��#����<������������������������2��������*���������*��#���#���������������������������)2���������������V�5��������##)�������������*���"�2��������#��������)�������5����������$�'���������������������������������(����2)������������������������)������<���������*������#�����()�������������)�����������"����������������	-�,/$�W�����>�!	A0��,�������2�������*�(������#�������*�5��"�Q�R�
��!����$�1�������#�����5��������#������5�����X�������V���2�����������8WYZ�W��)����[�<�����1�#���#���T)���������������������C	���
>�,�	���-,.	
�,/���2)�����������������#���$���&�1���Q�R�
��!�����!����-���,/A����������������6#���)���;$��Q�R�
��!��������������(����"�����������������W��2����:�#���"����X����;�����������6#���)���;$��Q�R�
��!�����"�*��������=���������������W��2����:�#���"����X����;������������)#����������#�""�����������#���)���������##)�����������C	���
>�,�	���-,.	
�,/���������W��2����:�#���"����9�""������$���&�X��"������)�����������Q�R�
��������!����-���,/A������5������*�����)����#����#�������������#�������������5��������������������5���������������)��������)�#��$�\�����)������������"�����������2��#)��)�������������)(��#����V����)(��#�-,�!�,��������
��	-
C��B�����
�C
��,�	��!�-���$�1����5���"���������)������������*�(�����"�����������������#���������������)���(����������������������������<�����"��#��������(������������$��



����� ���������	�
���
�������������������������������� �����!�"��!	�� !	��	�	! ��#��$��%	!&���	�'�(��$!�	)�	���$���$!�	�� !�	&	����$*�	)����������������� �����!�"��!	��& #��	�%	!&���	�����+	"���$���	�%$��"�	��$*�,	"��$��'-�.$�/� ��� ��	�����������"$��	"�	��0����%����"�% !1�2���"�� ��%�"��"���	��	!�2�& #��	�%	!&���	�'���3��4�5��6�7���� ����8�������
��86������$��%	!&���	��0��������	�9�66�:���%$!��$��$*���	�9�66����8��$!��	*��	��%$!��$��$*���	��#� &�"��	 "�'�;�	�9�66�:��������	�	���!	�9�66����8�2����	�����	�;0$/<$�	�=$�"	%����������	'���>���&%�	&	�� ��$��$*���	�	)�������;0$/<$�	�=$�"	%��$!�?�66����8��,%	"� ��@$��"#�A!	 �������+	"���$���	�*$��$0���B�� ��;�	�;0$/<$�	�=$�"	%���� ���"$�����	��$��	���	��*$!���	�, ��		��C�D	!�9�66����8��$��E$��>F��$�>G���"����D	2�=$�"	���$����H'I'C'2�JI�	�	���;$0����%��(���"�% ���#�$*�K	���I!	#2�0������	�9�66�:����	������	��LL�M	 !�9�66����8�� �����	�*�$$��*!���	��	������	�$��	!�%$!��$���$*���	�C	��$� ��,�$!&�9�66����8�'�A%%!$%!� �	���5��6�7����& #��	�%	!&���	�������	�*�$$��*!���	�%!$D��	������ ��	�*�$$��� & �	�!	��"��$��&	 ��!	�� !	����	!� 1	���$�%!$�	"�� � �����C	��$� ��,�$!&�*�$$����'�4�5��6�7���� ����8�������
��86��0��������	�9�66�:��2�*�$$��*!���	�$!�C	��� �	��A!	 �!	N��!	����	� %%!$D ��$*���	�O6���
5��86�����P6
8��2���� �����$���$� �#�$��	!� %%��" ��	� %%!$D ��'������&%�	&	�� ��$��$*� ��	0��0$/Q$�	�"$�"	%��0�����	��$�	���!$���� �&���"�% ��$**�"� ��%� �� &	��&	����F��@� "���2�!	&$D���2�$!�!	/�! �����*����& �	!� ��$*� �#�1���2�0�	��	!�$!���� �����$����	����	�$!�	��	0�	!	2�����$��%	!&���	��0���$���0!���	�� %%!$D ��$*���	� %%!$%!� �	�O6���
5��86�����P6
8������
���
�������'���-��=	!� ���%����"�$!�%!�D �	�0$!1��0��"�2��#���	�!�� ��!	2�&�����$" �	�0������
���
���������� ����	�%	!&���	���$��$��$'�;�	�	�0$!1����"���	�*�$$�� ���	!$��$��"$��!$�2��! �� �	2�0 �	!�0$!1�2���$�	���!	"��#�!	N��!	��*$!���	�& � �	&	���$!�& ���	� �"	�$*���	�� ��! ��	�D�!$�&	��2� ���$��	!��	"	�� !#�0$!1��$*� %%!$D	���	����'���R��C	%� "	&	���$*�	)�����������������$!���!�"��!	��& #��	�%	!&���	���*���	�� Q !��!��1��$	���$����"!	 �	�*!$&���	�$!���� ��"$�����$�2� �����	�*	 �������#�$*�!	/�$" �������	�����������$!���!�"��!	��$�����	�$*���	�� Q !�� !	 ��� ���		�� ��	��	�'���G�������	�
���
������������������������5��6�7���� ����8�������
��86���0����$��#��	�"$����	!	���*� ���$*���	�*$��$0����" ���	�� ���*�	�B��



����� ���������	�
���
����������������
����������������	�
����
������

�������
������������������
�������������������
�������
�������������
��������
����������� !"#$%&����
���������������������'!#()*+,$-!#.,"$/!*-$%&�����
�0��
�����)#+-*!#1)#$,2.-13,'$.($"4%����5678968:96;7:<7<=6789>8>?6?<@A76B86?A6C7D?7:EE>9;:?E67FD<=7<=DA7GH:?I7�
��J���
����������������������������������������
��������������������������������������4)+)2!31)#$������������
���������� K��������������������
����������������&���
����������&��
�L�
����&��
�������
��
���&�����
�
�������
�����&����
�����
���������
�������������������
����������������
M&���������
��&���
������������������������
�������������
����������
���
�������
�����������������&������
������������
������������
����
��
���
�������
M�&��
��
��������
����� N��
���
����
��
�����
�����������
������������
�&�����
�&������������
������������������
�
�
��������������&����
����������������
�����
����������
���
�������
�����������������&����������
������������
������������
������O�
��
���
�������
M�&����O�
��
��������
������� K���������	�
������������
��&���������
���������&�������
��
�&��
���������
����
��������������������
���
����
��������
��
�0��
��&�����������
��
�����'!#()*+,$-!#.,"$/!*-$%������������������������ !"#$%���������'!#()*+,$-!#.,"$/!*-$%������
������
�����������������������
����������������&�������������������
��
����

��&�������������
��������
�����������������������
�������������������
��������
�����4)+)2!31)#$����������������P,Q,*4.R,#4(�2,#4."().$%3)�����S��T��
������4)+)2!31)#$�����
����������������&���
��������
�����P,Q,*4.R,#4(&��������
��������������������

�������������
����������������
�
��������
��������
���
M������U�������������
����������������
�����������������
�������������
����������������
��
�������
�������
���������������V
�
�������������������P,Q,*4.R,#4(������������������������
���	��������L������U�������������������W���
����V����������������
�0��
��������
����
���������������X�	�
��Y����������
���Z�����
��������������P,Q,*4.R,#4(������

�
���
�������	��������L������������������
�
���������������������'!#()*+,$-!#.,"$/!*-$%������������
����������
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