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4.3.3 Analysis  
Prior to analysis, recovery data was normalized by dividing the observed head change (Ho) by 
the expected head change (Ho*).  Normalized data plots from repeat tests (at the same well) 
were compared to determine coincidence between tests.  Coincidence between tests suggests 
assumptions underlying conventional analysis methods can be considered valid at that well 
(Butler et. al., 1996; Butler et. al., 2003). 

October 2022 

The normalized head plots for MW2-11 and MW512b-22 show an acceptable coincidence.  The 
normalized head plot for MW514-22 does not show an acceptable coincidence suggesting that 
further development at this well may be required.  As only a single response test was completed 
at BH/MW1-06, MW209-19, and MW217-19, no comment on coincidence can be made. 

For tested wells showing an acceptable coincidence, a representative test from each well was 
analyzed using the Bouwer and Rice (1976) model in the AquiferTest© Pro software package 
Version 10 (Waterloo Hydrogeologic, 2020) to estimate the horizontal hydraulic conductivity of 
the saturated materials adjacent to the well screen. 

The single well response tests at BH/MW1-06, MW209-19, and MW217-19 were also analyzed 
using the Bouwer and Rice (1976) model in the AquiferTest© Pro software package Version 10 
(Waterloo Hydrogeologic, 2020) to estimate the horizontal hydraulic conductivity of the 
saturated materials adjacent to the well screen. 

A single response test from MW514-22 was analyzed using the Bouwer and Rice (1976) model 
in the AquiferTest© Pro software package Version 10 (Waterloo Hydrogeologic, 2020) to 
estimate the horizontal hydraulic conductivity of the saturated materials adjacent to the well 
screen. 

The estimated horizontal hydraulic conductivity from October 2022 tests at BH/MW1-06, 
MW209-19, MW217-19, and MW514-22 are considered preliminary. 

The estimated horizontal hydraulic conductivities from the 2022 single well hydraulic response 
tests are summarized in Table 4 .  Aquifer Test data sheets are provided in Appendix B . 

May 2023 

The normalized head plots for MW512B-22, MW514-22, MW604-22, MW605-22 show and 
acceptable coincidence.  The remaining well tested in May 2023 do not show an acceptable 
coincidence suggesting that further well development may be required.  As only a single 
response test was completed at MW507A-22, no comment on coincidence can be made. 

For tested well showing and acceptable coincidence, a representative test from each well was 
analyzed using the Bouwer and Rice (1976) model in AquiferTest© Pro software package 
Version 10 (Waterloo Hydrogeologic, 2020) to estimate the horizontal hydraulic conductivity of 
the saturated materials adjacent to the well screen. 

For tested wells that did not show an acceptable coincidence, the normalized head plots 
generally showed the rate of response increased from the first test to the second test.  This 
suggests that some well development was taking place during the first test and/or sampling 
events (if any) thus improving the connection between the well screen and adjacent formation.   

To provide a preliminary estimate of the horizontal hydraulic conductivity at wells that did not 
show an acceptable coincidence, the test that had the fastest rate of recovery was analyzed 
using the Bouwer and Rice (1976) model in AquiferTest© Pro software package Version 10 
(Waterloo Hydrogeologic, 2020).  MTE cautions that the estimated horizontal hydraulic 
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conductivity obtained from these tests may be biased low and that if a more refined estimate is 
required then additional well development and single well response testing be undertaken. 

4.3.4 Results Summary  
The estimated hydraulic conductivities ranged from 1.0x10-5 to 7.2x10-7 m/sec for wells 
screened across coarse grained sand and gravel/silty sand with a geometric mean of 1.9x10-6 
m/sec.   

The estimated hydraulic conductivities ranged from 7.2x10-6 to 6.3x10-9 m/sec for wells 
screened across fine grained silty clay to silty sand till with a geometric mean of 1.7x10-7 m/sec. 

Despite the above noted limitations in testing, these results are consistent with published values 
soils encountered across the Site (Freeze and Cherry, 1979). 

4.4 Groundwater Levels and Elevations  
MTE completed a relative elevation survey of the top of the casing and ground surface at all 
active monitoring wells in 2022 relative to mean sea level utilizing a local benchmark.  The 
relative elevation survey allows for groundwater levels collected from each monitoring well to be 
compared to each other and allow for the determination of the groundwater flow direction. 

MTE collected manual groundwater level measurements from select groundwater monitoring 
wells on seven occasions in 2022 and 15 occasions in 2023.  Manually measured groundwater 
levels, groundwater depths below ground surface, and groundwater elevations are presented in 
Table 5a through Table 5c, respectively. 

Table 5a shows the shallow groundwater table was encountered between ~0.6 mBGS and 
12 mBGS.  Several monitoring wells have been reported dry throughout the year.  These 
monitoring wells may only have groundwater present during periods when the water-table is 
elevated.  Elevated water-table conditions generally occur following the spring melt or following 
periods of prolonged precipitation events. 

In addition to the manually collected groundwater levels, dedicated pressure transducers (data 
loggers) were installed in the following wells across the Site: MW204-19, MW210-19, MW507a-
22, MW507b-22, MW512a-22, MW512b-22, MW514-22, MW520-22, MW601-22, MW601-22, 
MW604-22, MW605-22, MW606-22, and MW607-22.   The data loggers were programmed to 
collect a water level every hour to establish seasonal trends and to determine the maximum 
groundwater elevation at the Site. 

The data loggers measure total pressure above the pressure sensor.  Prior to calculating 
groundwater levels, the raw pressure data was compensated for changes in atmospheric 
pressure using atmospheric pressure data collected by a dedicated on-Site barometric pressure 
transducer. 

Calculated groundwater elevations as collected by the on-Site data loggers are illustrated on 
Hydrograph C1  through Hydrograph C 11. Hydrographs are provided in Appendix C .  In 
addition to the calculated groundwater level, daily precipitation was plotted on the hydrographs 
to determine how the water table responds to precipitation events.  Precipitation data was 
obtained from Environment Canada as reported by the Guelph Turfgrass Institute weather 
station. 

MW204-19 

Hydrograph C1  shows continuous groundwater elevations for MW204-19 which is located in 
the northern portion of the Site and completed in fine grained materials.  The hydrograph shows 
that during the monitoring period, groundwater elevations as collected by the data logger fell 
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from a peak of ~340.9 mAMSL to a low of ~337.1 mAMSL before the well went dry in the fall 
2022. 

MW210-19 

Hydrograph C2  shows continuous groundwater elevations for MW210-19 which located in the 
eastern portion of the Site and complete in fine grained materials.  The hydrograph shows that 
during the monitoring period, groundwater elevations as collected by the data logger fell from a 
peak of ~336.9 mAMSL to a low of ~331.5 mAMSL. 

MW507A-22 and MW507B-22 

Hydrograph C 3 shows continuous groundwater elevations for MW507A-22 and MW507B-22 
which are located in the eastern portion of the Site and completed in fine grained materials.   
These two wells are a set of nested wells located approximately 1.4 m from each other.  The 
screened interval of MW507A-22 is from ~2.3 to 3.8 mBGS while the screened interval of 
MW507B-22 is from ~4.6 to 6.0 mBGS.  Both wells are screened in a silty till unit, interpreted to 
be the Wentworth Till (Section 2.5) . 

As shown on Hydrograph C 3 the groundwater elevation at these locations appear to stabilize 
at different elevations.  The groundwater elevation in the deeper well (MW507B-22) is lower 
than the groundwater elevation of the shallower well (MW507A-22).  This is interpreted to 
indicate a downward vertical hydraulic gradient within the till unit and is characteristic of these 
types of fine-grained materials.  Groundwater levels measured at MW507B-22 are considered to 
represent the water-table.  Groundwater levels measured at MW507A-22 are influenced by the 
shallower depth of the screened interval in the till unit and effected in part by flow in the 
unsaturated (vadose) zone. 

Hydrograph C 3 shows that during the monitoring period groundwater elevations at 
MW507A-22 as collected by the data logger fell from a peak of ~330.5 mAMSL to ~328.5 
mAMSL before the well went dry in June 2022 and July 2023.  Similarly, Hydrograph C 3 shows 
groundwater elevations at MW507B-22 as collected by the data logger fell from a peak ~328.0 
mAMSL to ~326.3 mAMSL before the well went dry in August 2022; however, groundwater 
levels were continuously recorded by the data logger from February 2023 to the end of the 
monitoring period. 

MW512A-22 and MW512B-22 

Hydrograph C 4 shows continuous groundwater elevations for MW512A-22 and MW512B-22 
which are located in the north-central portion of the Site.  These two wells are a set of nested 
wells located  approximately 2.1 m from each other.  The screened interval of MW512A-22 is 
from ~1.5 mBGS to 3.1 mBGS while the screen interval of MW512B-22 is from ~6.9 to 
7.6 mBGS.  MW512A-22 is screened in a sandy silt till interpreted to be the Wentworth Till 
(Section 2.5) .  MW512B-22 is screened in a silty sand seam in the till. 

As shown on Table 5 , groundwater has been intermittently measured at MW512A-22. 
Hydrograph C4  shows that groundwater was recorded by the data logger between February 
and June 2023 before the well went dry.    Hydrograph C 4 shows groundwater elevations at 
MW512B-22 as collected by the data logger fell range from ~334.4 mAMSL in March 2022 to a 
low of ~329.8 mAMSL during the monitoring period. 

As with MW507A-22 and MW507B-22, Hydrograph C4  shows groundwater elevations at 
MW512A-22 and MW512B-22 appear to stabilize at different elevations when groundwater is 
recorded at MW512A-22.  The groundwater elevation in the deeper (MW512B-22) well is lower 
than the groundwater elevation in the shallower well (MW512A-22).  This is interpreted to 
indicate a downward vertical hydraulic gradient within till unit and is characteristic of these types 
of fine-grained materials.  Groundwater levels measured at MW512b-22 are considered to 
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represent the water-table.  Groundwater levels measured at MW512A-22 are influenced by the 
shallower  depth of the screened interval in the till unit and effected in part by flow in the 
unsaturated (vadose) zone, capturing a portion of water migrating to the water-table. 

MW514-22 

Hydrograph C 5 shows continuous groundwater elevations for MW514-22 which is located in 
the south-central portion of the Site.  The data logger at this location was not installed until 
October 2022 and as such only collected continuous groundwater elevation from the latter half 
of 2022 through the end of the monitoring period.  Hydrograph C5 show groundwater 
elevations (as recorded by the data logger) range from ~344.0 mAMSL to ~338.1 mAMSL 
during the monitoring period. 

MW520-22 

Hydrograph C 6 shows continuous groundwater elevations for MW520-22 which is located in 
the southern portion of the Site. Hydrograph C 6 shows that during the monitoring period 
groundwater elevations fell from a peak of ~326.5 mAMSL to ~324.9 mAMSL.  The well was dry 
between September 2022 and March 2023 and from November 2023 to the end of the 
monitoring period. 

MW601-22 

Hydrograph C7 shows continuous groundwater elevations for MW601-22 which located in the 
northwestern portion of the Site and is screened into the underlying bedock.  The data logger at 
this locations was installed in October 2022 and as such only had the potential to record water 
levels during the last two months of 2022 through the end of the monitoring period.  
Hydrograph C7 shows that groundwater levels were recorded by the data logger from February 
2023 to September 2023.  During this period, groundwater elevations ranged from 
~318.4 mAMSL to ~317.6 mAMSL.   

MW604-22 

Hydrograph C 8 shows continuous groundwater elevations for MW604-22 which is located in 
central portion of the Site.  The data logger at this location was installed in November 2022 and 
as such only shows groundwater elevations from the last two months of 2022 through then end 
of the monitoring period.  Hydrograph C 8 shows that during the monitoring period groundwater 
elevations ranged from ~341.6 mAMSL to ~336.78 mAMSL. 

MW605-22 

Hydrograph C9  shows continuous groundwater elevations for MW605-22 which is located in 
the southwestern portion of the Site.  The data logger at this location was installed in November 
2022; as such, Hydrograph C9 only shows groundwater levels from the last two months of 
2022 through to the end of the monitoring period.  Hydrograph C9 shows that during the 
monitoring period groundwater elevations ranged from ~328.5 mAMSL to ~326.7 mAMSL. 

MW606-22 

Hydrograph C 10 shows continuous groundwater elevations for MW606-22 which is located in 
western portion of the Site.  The data logger at this location was not installed until 
November 2022; as such, Hydrograph C10  only shows groundwater elevations for the last two 
months of 2022 through the end of the monitoring period.  Hydrograph C 10 shows that during 
the monitoring period groundwater elevations ranged from ~327.8 mAMSL to a low of 
~323.7 mAMSL. 
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MW607-22 

Hydrograph C 11 shows continuous groundwater elevations for MW607-22 which is located in 
southeastern portion of the Site.  The data logger at this location was not installed until 
November 2022 and as such only shows groundwater elevations from last two months of 2022 
through the end of the monitoring period.  Hydrograph C 11 shows that during the monitoring 
period groundwater elevations ranged from ~333.3 mAMSL to a low of ~329.8 mAMSL. 

4.5 Groundwater Flow  
Groundwater elevations and local shallow groundwater flow direction for the April 24, 2023 
monitoring event are illustrated on Figure 11 .   For the purposes of this Characterization Report, 
the April 24, 2023 monitoring event is considered to be representative of a spring high 
groundwater condition. 

MW507A-22 and MW507A-22 have been excluded from flow mapping as MTE does not 
consider water levels obtained from these wells to be representative of the water-table at the 
Site (Section 4.4)  at these locations. 

Figure 11  shows groundwater flows generally mimics topography flowing radially from two 
groundwater mounds at the Site. 

The first groundwater mound is generally centered around the topographic high in the northern 
portion of the Site near the main irrigation pond.  The irrigation pond may be connected to the 
shallow water-table and serving in part to recharge the water-table.  Groundwater flows from 
this mound towards the Eramosa River to the north and east.  Groundwater also flows westerly 
from this mound generally following the westerly flow direction of the Eramosa River.  Horizontal 
hydraulic gradients around this mound are steep in the direction of the Eramosa River and are 
on the order of 0.1 m/m.  Horizontal hydraulic gradients west of this mound are flatter relative to 
those discussed above and are on the order of 0.05 m/m. 

The second groundwater mound is generally centered on a topographic high in the southern 
portion of the Site and suggests that this topographic high may be serving as a localized 
groundwater recharge area.  Groundwater from this mound generally flows in an easterly 
direction towards Torrence Creek and westerly towards Victoria Road.  Horizontal hydraulic 
gradients in both directions from this mound are generally the same at ~0.05 m/m. 

5.0 PRELIMINARY IMPACT ASSESSMENT  
The following is a preliminary groundwater impact assessment related to the proposed Concept 
Plan ((MHBC, 2024 dated: 2024-03-27) (Figure 3b)  and Engineering Master Servicing Plan 
(MSP) (MTE, 2024) in particular the proposed Preliminary Grading Plan (MTE Drawing 46927-
104-AG1.1) and Stormwater Management Facilities. 

5.1 Groundwater Elevations  
MTE compared the April 24, 2023 (Spring high) groundwater elevations to the proposed 
preliminary grading plan to determine preliminary groundwater separation distances.  This 
analysis shows two areas (Area 1 and Area 2) of the Site where the Spring groundwater 
elevations have the potential to be at or near the preliminary finished grade.  These locations 
are illustrated on Figure 3b  and Figure 11 .   

Area 1 is located in the northern portion of the Site and is roughly centred on the on-Site 
irrigation pond/lagoon.  Area 1 covers mostly proposed residential and park blocks and 
intersects some mixed use blocks.   
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Area 2 is located in the southern portion of the Site and is roughly centered on the western 
slope of the southern topographic high.  Area 2 covers a mix of proposed residential, 
employment, park, and school blocks. 

Where the Area 1 and Area 2 intersect proposed residential blocks, groundwater collection 
systems, or waterproofing with sump pumps may be considered to ensure that during Spring 
high groundwater conditions do not adversely affect residential basements.    

MTE understands that proposed non-residential blocks (e.g. employment) and/or residential that 
will be multi-storey (e.g. condominium) will either be constructed as slab on grade or be 
designed with dedicated groundwater control measures (e.g. waterproofing and/or sump pumps, 
etc). 

5.2 Private Water Supply Wells  
Based on water wells records on file with the Ministry of the Environment, there are 20 private 
water supply wells and one recharge well located within 500 m of the Site (Figure 7) .  Water 
well records that identify wells as abandonment, dewatering, monitoring/observation wells, test 
holes, or no specified use have been excluded from further discussion as these are not 
considered to be water users.   

5.2.1 On-Site Water Supply Wells  
The MECP well records indicate four water supply wells (6701021, 6711142, 6707181, and 
6701014) and one recharge well (6711143) are located within the Site boundary.  Well 6711142 
and 671143 served to heat and cool the existing on-Site building. 

While MTE has not been able to locate a well abandonment record for well 6711143, MTE has 
visually confirmed that this well not longer exists on-Site and has presumed that that well has 
been abandoned.  Well 6711143 is still present on-Site. 

The MECP well record shows well 6701021 is located on the northern portion of the Site in 
proximity to a former on-Site building.  MTE has been unable to visually locate this well or find a 
well abandonment record associated with this well.  Should this well be located in the future, 
MTE recommends that the well be abandoned in accordance with O.Reg. 903 (as amended). 

Well 6701014 is located in the Detention Centre lands.  MTE has located a well abandonment 
record (7050663) that can be associated with this well. 

Well 6707181 is located in the Detention Centre lands.  MTE has not been able to locate this 
well or find an abandonment record associated with this well.  Should this well be located in the 
future, MTE recommends that the well be abandoned in accordance with O.Reg. 903 (as 
amended). 

5.2.2 Off -Site Water Supply Wells  
Four water supply wells (6701057, 6701022, 6708591, and 6704301) are located north of the 
Eramosa River and are not anticipated to be affected by the proposed development. 

There are 10 off-Site wells south of the Eramosa River that are mapped as being south of Stone 
Road East and one well east of Victoria Road South.  According the MECP well records, these 
wells are completed into the underlying bedrock to depths ranging from 12 mBGS to 
>60 mBGS. 

MTE does not anticipate that the proposed development will affect the ability of these wells to 
meet their water supply needs.  However, MTE recommends a private water supply inventory 
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be conducted during the detailed design process to further evaluate private water supplies 
within 500m of the Site. 

5.3 Wetlands  

5.3.1 On-Site Wetland  
There is one on-Site wetland located in Open Space Block (Block 88) west of the Stormwater 
Management Block (Block 86) (Figure 3b) .   MTE established a minipiezometer in this wetland 
in April 2024 and collected six manual measurements from the mini-piezometer.  In 2024, no 
standing water was observed in the wetland (Table 5) .  Limited groundwater level 
measurements were obtained in 2024 and are insufficient to characterize the hydroperiod of this 
feature.   

MTE will be installing a dedicated data logger at this location in 2024 to better understand the 
hydroperiod of this feature in order to better groundwater/surface water connections at this 
feature.  Once the hydroperiod has been established, MTE will assess potential groundwater 
impacts to the feature. 

5.3.2 Off -Site Wetlands  
The Torrence Creek Swamp and Eramosa River Blue Springs Creek Wetland Complex are 
located to the south and east of the Site and are mapped as Provincially Significant Wetlands.   
Other unevaluated wetlands are located northeast of the Site in the Eramosa floodplain and 
surrounding small surface waterbodies located southwest of the Site (Section 2.1) .    

The proposed development may affect groundwater recharge to some degree that in turn 
supports, in part, these wetland features.  MTE recommends Low Impact Development 
Measures (LID) are investigated to minimize stormwater runoff and increase infiltration and that 
on-Site infiltration or water-reuse strategies be designed to maintain pre-development infiltration 
rates post-development and reduce potential groundwater impacts to these off-Site wetland 
features.  
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