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1.0 Introduction 

Redtail Vineyards (Redtail) is owned and operated by Blocknote Canada.  Redtail went through 
an extensive zoning and official plan application process to allow for a hotel and spa development 
on their vineyard property near Consecon, Ontario.  The development will include guest 
accommodations, a restaurant and spa amenities.  The development will be serviced with a 
private water supply and a private septic system. 
 
Greer Galloway Engineering began investigating this site for water supply in 2019.  Five water 
supply wells and seven test wells were installed at the site and a series of pumping tests were 
conducted.  Greer Galloway provided supporting documentation for the approved zoning bylaw 
and official plan change.  According to the original Greer Galloway assessment of the site, the 
estimated sewage generation is 64,000 L/day (Appendix A, Page 6).  This is also the estimate of 
the total water usage at the site.  The first phase of development requires 44,000 L/day, with a 
total of 64,000 L/day required for full development completion.   

1.1 Comments from Quinte Conservation and Prince Edward County on Official Plan 
and Zoning Change 

The supporting documentation was reviewed by Quinte Conservation and consultants for Prince 
Edward County.  

1.1.1 Quinte Conservation Comments 

These comments have been copied directly from the consolidated comments from Prince Edward 
County comment matrix. 
 
Water supply for the proposed facility was proposed to be obtained from groundwater. An 
assessment of potential groundwater suitability was completed through the drilling of 5 test wells, 
hydrofracturing of 4 of the wells, and pump testing of three of these wells. These tests were 
completed on May 9, 2019 during a wet spring season (Quinte Region received above average 
rainfall in April and May). The details of the hydrofracturing were not provided so it is uncertain of 
how this process was completed.   
 
The results of water quality analysis indicated many parameters at acceptable levels. However 
unacceptable levels of total coliform and turbidity were reported. Both of these parameters are 
health related and exceedance of the drinking water limits would suggest the water supply as not 
being suitable for the proposed use.   
 
Prior to the pumping test, a neighborhood survey was completed of three residents with two 
participating. One of these residents indicated that their well runs dry in the summer months and 
that a trickle system is in use. A 6 hour pumping test was completed simultaneously on three wells 
at nominal pumping rates of 7, 7.5, and 16 lpm. A total of approximately 11000 litres (significantly 
lower than the projected demand of 52,839 litres) of water was pumped from the wells and water 
quality samples were collected for laboratory analysis. It is uncertain if neighboring wells were 
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The official plan change and zoning change were approved by Prince Edward County.  However, 
proof  of adequate water supply and sewage disposal specifications were set aside until the site 
plan stage.  The County reviewers made recommendations for future water supply testing. 

1.2 Study Approach 

Harden Environmental Services Ltd. (Harden) was retained by BlockNote Canada Inc. to address 
these technical comments and complete a hydrogeological study in support of a Category 3 
Permit To Take Water (PTTW) Application. 
 
The Harden onsite investigation included the following: 
 

1) Verification testing of wells installed during the Greer Galloway hydrogeological study. 
 

2) Local water well survey. 
 

3) Installation of three additional water wells. 
 

4) Step testing of wells or otherwise confirmation testing of wells prior to 72-hour test. 
 

5) 72-Hour Constant Discharge Test of three on-site water wells at a total taking of 137,000 
Liters Per Day. 
 

6) Monitoring of on-site wells and all adjacent private wells with data loggers. 
 

7) Water quality testing of the three production wells during testing. 

This report details the findings of the site investigations. 

2.0 Background  

2.1 Land Use 

The site is located Hillier Township Con 3 Lake Side Lot 30 (Figure 1).   The Civic address is 
19574 Loyalist Parkway (Regional Road 33).  Partridge Hollow Road and Regional Road 27 are 
local roads that terminate at Regional Road 33 opposite of the site (Figure 2).   The site has an 
area of 56 hectares of which the northern half has rezoned for the spa development (Figure 3).  
The local land use is mainly agriculture (Figure 4).  Lafarge Canada Inc. operates a limestone 
quarry 300 metres north of the site.  The property is generally oriented north-south. 
 
The civic addresses of local properties are shown on Figure 5.  There are two properties (19656 
and 19624 Loyalist Parkway that are located east of the Parkway and directly abut the site where 
the proposed development is to be situated.  19314 Loyalist Parkway abuts the south end of the 
property.  Properties at 13 and 27 Partridge Hollow Road are located on the west side of Loyalist 
Parkway from the site as well as 19623 and 19697 Loyalist Parkway.  There are twenty individual 
properties south of the site and within 500 metres of the site. 
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2.2 Topography and Climate 

The property has upland areas at between 95 and 100 metres above mean sea level (m AMSL) 
in the northern and southern halves of the site.  The lowest on-site elevation of approximately 85 
m AMSL occurs in the central area of the site (Figure 6).  The property is mainly agricultural fields 
in the upland areas that are either fallow or are used for grape growing.  The lowland area is part 
of an extensive watercourse that starts approximately 2.5 kilometers east of the site and 
terminates at Lake Ontario.  Lake Ontario has an elevation of approximately 75 m AMSL.  
Pleasant Bay is located south of the site.   Another watercourse, parallel to the on-site water 
course is located 300 metres north of the site and has an elevation of approximately 80 m AMSL.   
 
The actual evapotranspiration of the area is approximately 650 mm/year and the annual 
precipitation is between 900 and 925 mm/year (Dillon Consulting Limited, 2004). 

2.3 Physiography and Quaternary Geology 

The site is located in the Prince Edward Peninsula Physiographic region of Ontario (Chapman & 
Putnam, 1984, 2007).  The landform type is identified as Limestone Plain (Figure 7). 
 
The unconsolidated sediments in the vicinity of the proposed site were deposited during the Late 
Wisconsinan time. Based on geological mapping from the Ontario Geological Survey (OGS), low-
grade sand deposits (lacustrine beach and lacustrine sand plain) are identified on the site as well 
as organic deposits associated with the on-site water course and a till deposit associated with the 
upland area in the southern half of the site (Figure 8; OGS, 2010).  The unconsolidated 
overburden thickness around the site ranges from exposed bedrock to ten metres.  Most of the 
area though is covered by less than five metres of overburden.   
 
The soils that developed from these glacial deposits are shown on Figure 9.  The soil types 
identified on the site are the Hillier Clay Loam, Ameliasburg Clay Loam, Elmbrook Clay, Brighton 
Gravelly Sand and recent organic deposits around the watercourse (Ontario Ministry of 
Agriculture, Food and Rural Affairs, 2011). 

2.4 Bedrock Geology 

The Paleozoic geology of the area consists of the upper member of the Lindsay Formation 
(Figure 10; Quinte Region Source Protection Committee, 2019).  This formation comprises 
nodular limestone and shale.  The Upper and Lower Lindsay Formations and the Verulam 
Formation are found in the upper 50 metres of bedrock beneath the site.  Geological fault locations 
are also shown on Figure 10.  A fault is shown to bisect the site.  It is likely that the central lowland 
area on the site is found along the fault line. 
 
A regional cross section is shown on Figures 11 and 12.  This shows that there are approximately 
150 metres of Paleozoic aged formations above the Precambrian Shield.  The rock formations 
are dipping southerly.   
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2.5 Source Water Protection and Permits to Take Water 

The site is not within a Wellhead Protection Area (Figure 13; MECP, 2023b).  The site is in an 
identified Highly Vulnerable Aquifer. 
 
Permitted water users are show on Figure 14.  There are no permits to take water within five 
kilometres of the site. 

2.6 Regulated Lands Quinte Conservation 

The lands regulated by Quinte Conservation are shown on Figure 15.  In their review of the official 
plan change and zoning bylaw, Quinte Conservation had the following note. 
 
Please note that a portion of the subject lands lie within the regulated area of a watercourse and 
wetland. By virtue of Ontario Regulation #319/09 - Regulation of Development, Interference with 
Wetlands and Alterations to Shorelines and Watercourses), the owners will need to apply to the 
Conservation Authority for a permit prior to site grading or development (construction) within 30 
meters of the watercourse or wetland. 

2.7 Regional Groundwater Flow and Local Water Supply 

Regional groundwater flow direction as determined in the 2004 Quinte Regional Groundwater 
Study (Dillon Consulting Limited, 2004) is westward (Figure 16).  The relatively low transmissivity 
of the Lindsay Formation and underlying Verulam Formation causes groundwater flow to be 
restricted within the aquifer and thus the water table surface very closely mimics that of 
topography.   
 
Every water well investigated in the vicinity of the site obtains a supply from the bedrock aquifer.  
The most prevalent source of water comes from the fractured bedrock near the contact with 
overburden.  There are many shallow wells that extend just into the surface of the bedrock aquifer.  
That said, drilled wells make up the majority of local wells and yields up to 100 liters per minute 
(LPM) have been recorded by well drillers.  A cursory review of the spatial distribution of water 
well yields did not result in the identification of any geological reason for higher yielding wells.  
Table 1 summarizes the geology layers in nearby wells (within 500m of site) identified by well 
drillers. 
 
The wells listed on the MECP database within 500 m of the site are shown on Figure 17 (MECP, 
2023a).  The depths of these wells range from 3.7 to 68.6 m as shown in Table 2.    
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3.0 Field Program 

3.1 Verification Testing of On-site Wells 

Harden Environmental commenced this project in July 2023, verifying that the existing four water 
wells with steel casings and eight test wells with PVC casings were in good condition.  Well 
construction details are summarized in Table 3.  Well locations are shown on Figure 18.  All wells 
were surveyed relative to the top of pipe at Well 2 which was assigned a geodetic elevation of 94 
metres above mean sea level (m AMSL). 
 
Water levels were obtained with an electric water level tape.  Manual water levels are provided in 
Appendix F. 
 
Between July 10th and July 11th Well 2, TH03 and TH07 were tested for a period of 24 hours, for 
a total water taking of less than 50,000 L/day.  The test rates were based on testing previously 
conducted by Greer Galloway.  The drawdown and recovery curves for the 24-hour test are 
provided in Appendix B.   
 
Well 2 had a drawdown of four metres at an average pumping rate of 18 LPM.  There was full 
recovery of the drawdown in Well 2 within two hours of cessation of pumping.    
 
There were fifteen metres of drawdown in TH03 and the average pumping rate of 17 LPM could 
be maintained for 24 hours.  The water level in TH03 is very sensitive to the pumping rate and 
slight modifications to the rate resulted in significant water level changes during the pumping 
period.  The well recovers very quickly, as shown by full recovery of the drawdown in TH03 within 
eleven minutes of the cessation of pumping.   
 
TH07 was pumped at a rate of 16 LPM and had a maximum drawdown of 1.8 metres. Although 
showing a promising yield, TH07 is located directly downgradient from the proposed septic system 
and was excluded from future testing. 
 
Cascading of water could be heard in Well 2 and TH03 following the cessation of pumping.  The 
cascading of water ceased at 9.8  metres below the top of the well in Well 2 and four metres below 
the top of well in TH03. 
 
During the testing period, the water levels in TH08, TH06, Well 5, TH04, TH05 and Well 1 were 
recorded with automatic recording devices.  The hydrographs are found in Appendix B.  The 
maximum drawdown in each well is summarized in Table 4. 
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Table 4:  Maximum Water Level Drawdown Observed during 24 Hour Test 
 
Pumping Well Observation Well Distance from 

Pumping Well 
(m) 

Maximum 
Drawdown (m) 
after 24 Hours 

Time to 90% 
Recovery  

Well 2 Well 2 0.1 4.00 103 minutes 
Well 1 17 2.53  
TH01 39 0.96  

TH03 TH03 0.1 >11  11 minutes 
TH04 60 0.11 80 minutes 
TH05 117 0.09 90 minutes 
Well 4 211 0  

TH07 TH07 0.1 1.73 >48 hours 
Well 5 160 0.92 1700 

minutes 
TH06 90 1.59 >48 hours 
TH08 50 1.66 >48 hours 

 
The pumping of Well 2 is shown to have had an influence on nearby locations Well1 and TH01 
and the pumping of TH03 had an influence on water levels in TH04 and TH05.  No influence was 
observed on Well 4 at a greater distance from combined taking from TH03 and Well 2 during the 
test. 
 
The pumping of Well TH07 showed that both TH06 and TH08 were well connected to the pumping 
well and almost had the same amount of drawdown.   
 
Well 2 and TH03 were maintained as candidates for long-term water supply. 

3.2 Installation of Well 3, Well 6 and Well 7 

Well 2 and TH03 are not capable of providing an adequate quantity of water for the development 
and additional well drilling was necessary. 
 
Between August 5 and August 8, 2023, Insitu Contracting Inc. drilled three additional wells at the 
site, which were all completed in accordance with R.R.O. 1990, Regulation 903: Wells (Reg. 903).  
Well 3 is a Reg. 903 compliant well intended to replace TH03.  Well 6 and Well 7 are exploratory 
water supply wells.  The details of Wells 3, 6 and 7 are found in Table 5.  The wells were all drilled 
with a percussion drill and well logs are found in Appendix A.  All three wells were drilled to a 
depth of approximately 45 metres as a way of exploring the lower aquifers for supply potential.  
Well 3 and Well 7 were constructed with 2.5 m length well casings.  This was done in recognition 
of the productivity of the upper portion of the bedrock aquifer.  Section 11.2 of Reg. 903 allows 
for this as stated below. 
 
A well that is required to be cased shall, despite subsections (8), (9) and (10), 
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The discharge for Well 7 was conveyed 160 m west and discharged into the riparian area adjacent 
to the watercourse.  This allowed us to determine if there were impacts in the watercourse and 
riparian area closer to Well 7.  The discharge water was observed to flow gently through the 
riparian area into the watercourse close to the box culvert. 
 
The discharge from TH03 was conveyed 160 m west to an upland wooded area adjacent to TH05.  
The discharge hose distance was increased to 190 m on September 19, 2023 to limit recharge 
impacts to the water levels in the vicinity of TH05. 
 
The discharge from Well 2 was conveyed 100 m north of Well 2 and discharged into the wooded 
hedgerow.   

3.5.4 Monitoring during 72-Hour Test 

Table 10 summarizes the monitoring undertaken during the 72-hour test.  These locations are 
shown on Figure 18.   
 
Table 10:  Monitoring During 72 Hour Test 
Location Type Method Frequency 
Well 1 Groundwater Level Datalogger/Manual Every Minute 
Well 2 Groundwater Level Datalogger/Manual Every Minute 
TH01 Groundwater Level Datalogger/Manual Every Minute 
TH02 Groundwater Level Manual Periodically 
Well 3 Groundwater Level Manual Periodically 
TH03 Groundwater Level Datalogger/Manual Every Minute 
TH04 Groundwater Level Datalogger/Manual Every Minute 
TH05 Groundwater Level Datalogger/Manual Every Minute 
Well 4 Groundwater Level Manual Periodically 
Well 6 Groundwater Level Manual Periodically 
Well 5 Groundwater Level Manual Periodically 
TH06 Groundwater Level Manual Periodically 
TH07 Groundwater Level Datalogger/Manual Every Minute 
TH08 Groundwater Level Datalogger/Manual Every Minute 
Well 7 Groundwater Level Datalogger/Manual Every Minute 
MW1B Groundwater Level Datalogger/Manual Every Minute 
MW1A Groundwater Level Datalogger/Manual Every Minute 
MW2 Groundwater Level Manual Periodically 
MW3 Groundwater Level Manual Periodically 
MW4 Groundwater Level Manual Periodically 
MW5 Groundwater Level Datalogger/Manual Every Minute 
SW1 Box 
Culvert 

Surface Water Level Manual Periodically 

SW2 Surface Water Level Datalogger/Manual Every Minute 
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Location Type Method Frequency 
SW3 Surface Water Level Manual Periodically 
R1 Private Well Water 

Level 
Datalogger/Manual Every Minute 

R2 Private Well Water 
Level 

Datalogger/Manual Every Minute 

R3 Private Well Water 
Level 

Datalogger/Manual Every Minute 

R4 Private Well Water 
Level 

Datalogger/Manual Every Minute 

R5 Private Well Water 
Level 

Datalogger/Manual Every Minute 

R6 W1 and W2 Private Well Water 
Level 

Datalogger/Manual Every Minute 

R7 Private Well Water 
Level 

Datalogger/Manual Every Minute 

 
The data loggers were installed on September 13, 2023 for the majority of monitoring stations.  
The wellhead of the private well at R3 needed to be exposed (dug up) and this occurred on 
September 17th.  A data logger was installed at that time.  Also, permission to monitor the R7 well 
at 13 Partridge Hollow Road was granted just prior to the test commencement and the data logger 
was installed on September 17th.  MW5 was installed on September 17th and the data logger from 
MW2 (now dry) was moved over. 
 
During the testing period fuel levels in each of the generators were monitored and refueling 
occurred without turning off the pumps.  There was an issue with the generator at Well 2 in hour 
70 of the test and the pump was turned off for less than one minute. 

3.5.5 Precipitation During 72 Hour Test 

Precipitation data from the Environment Canada Trenton A climate station recorded 4.8 mm on 
September the 18th and no rain for the rest of the pumping period or recovery.  Between August 
13th and October 5th there was a total of 13.8 mm of rain.  Rainfall events are shown on Figure 
21.  Harden staff on-site noted a brief period of rainfall on the 18th.   

3.5.6 Barometric Monitoring 

Atmospheric pressure was measured with a dedicated barometer located near Well 7.  
Measurements were automatically recorded every minute.  The barometric readings are shown 
graphically on Figure 22. 

3.5.7 Regional Groundwater Level Regression   

Data loggers installed prior to the test and data obtained after the test allow for the estimation of 
the regional groundwater level regression not associated with the pumping test.  The data 
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indicates that there was between 0.05 and 0.10 metres of regional groundwater regression during 
the pumping test.  The water level in all wells decreased between August and October. 

3.5.8 72 Hour Pumping Test Observations 

Hydrographs for the pumping wells, monitoring wells and private wells are found in Appendix E.  
All manual measurements are summarized in tables and hydrographs in Appendix F. 
Station Observations  Hydrograph

/Data 
Pumping Well 7 
 

The maximum drawdown during the 72-hour test was 0.98 
metres.  There is an inflection point in the drawdown graph after 
1600 minutes of pumping.    The extension of the semi-log plot 
to the 20-year time frame results in a predicted drawdown of 3.2 
metres. 
 
The well recovered 65% of the total drawdown before beginning 
to follow the regional decline in water levels.   
 

E1 and 
Figure 26 

MW1B 
 

MW1B is the nearest monitoring location at a distance of 30 m 
from the pumping well.  The water level in MW1B declined and 
went dry during the test, with the total drawdown estimated at 
more than 60 cm.  Full recovery was not observed in this monitor 
after accounting for the regional decline. 
 

E2 

MW1A 
 

MW1A is located 40 metres from the pumping well.  The water 
levels in MW1A responded to the pumping and this monitor 
went dry during the testing period, with a total drawdown 
estimated at more than 50 cm.  Full recovery was not observed 
in this monitor after accounting for the regional decline. 
 

E3 

MW2 
 

 
MW2 was dry before and during the pumping period. 
 

 

MW3 
 

MW3 was dry before and during the pumping period. 
 

 

MW5 
 

MW5  is located at a distance of 80 metres from Well 7.  MW5 
measures water levels in the unconsolidated sediments beside 
the water course.  A total water level change of 0.03 metres was 
observed during the pumping period.  Full recovery of water 
levels occurred within 48 hours. 
 

E4 

SW2 
 

SW2 is a standpipe installed in the middle of the water course 
designed to detect water level changes in the stream level during 

E5 



Hydrogeological Evaluation for PTTW Application 
Redtail Vineyards, Consecon, Ontario 

15 | P a g e  
 

Station Observations  Hydrograph
/Data 

the test.  No change in the surface water level was observed 
during the pumping period.  
 

SW3 
 

SW3 is a measuring point for surface water level in the water 
course.  During the test no measurable change in the water level 
occurred.  There was minimal flow in the water course during 
this time period.  The flow was too low to measure, but no 
visible change in flow occurred during the test. 
 

E6 

MW4 
 

MW4 is located on the north side of the watercourse at a distance 
of 180 metres from Well 7.  No change in groundwater level was 
recorded as shown on the hydrograph located in Appendix E. 
 

E7 

SW1 Box 
Culvert 
 

Water levels in the stream flowing through the box culvert were 
recorded manually measured down from the upper surface of the 
culvert.  No water level changes were observed.  Stream flow 
was too low to measure with a flow velocity meter but no visual 
change in flow was observed.   
 

E8 

R1  
 
19485 Loyalist 
Parkway 
 

Residence R1 well is located at a distance of 233 metres from 
the pumping well.  This well is 6.10 metres deep and water is 
obtained from the upper portion of the bedrock aquifer.  The 
hydrograph for this well is shown in Appendix E.  There is an 
inflection in the water level data that occurs during the pumping 
test and this is interpreted to be a result of the pumping.  The 
well services a holiday house and was used on weekends during 
the period of observation.  There is a notable steady decline in 
water levels between September 14th and October 4th as part of 
the regional groundwater regression.   
 
 
 

E9 

R2 
19487 Loyalist 
Parkway 
 
 

 
Residence R2 well is located at a distance of 226 metres from 
the pumping well.  This well is 4.57 metres deep and penetrates 
the upper portion of the bedrock aquifer.  The hydrograph for 
this well is shown in Appendix E.  During the testing period 
there was a small rise in water levels.  This is likely due to 
discharge of Well 7 water approximately 70 metres away.   The 
water levels in this well are shown to be greatly influenced by 
precipitation events.   
 

E10 
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Station Observations  Hydrograph
/Data 

TH08 
 

TH08 is located at a distance of 113 metres from the pumping 
well.  This well measures water levels in the bedrock aquifer.  
Manual measurements were made in TH08 and a total change in 
water level of 0.23 metres occurred during the test.  This is 
regional change as well as drawdown from pumping.   
 

E11 

TH07 
 

TH07 is located at a distance of 175 metres from the pumping 
well.    The hydrograph for this well is shown in Appendix E.   
A total water level decrease of 0.23 metres was observed in 
TH07.   
 

E12 

TH06 
 

TH06 is located at a distance of 270 metres from  Well 7.  This 
well measures water levels in the bedrock aquifer.  Manual 
measurements were made in TH06 and a total change in water 
level of 0.23 metres occurred during the test.  This is regional 
change as well as drawdown from pumping. 
 

E13 

Well 5 
 

Well 5 is located at a distance of 307 metres from  Well 7.  This 
well measures water levels in the bedrock aquifer.  Manual 
measurements were made in Well 5 and a total change in water 
level of 0.20 metres occurred during the test.  This is regional 
change as well as drawdown from pumping. 
 

E14 

R7 13 Partridge 
Hollow Road 
 

The well for 13 Partridge Hollow Road is located at a distance 
of 390 metres from  Well 7.  This dug well measures water levels 
in the bedrock aquifer.  The hydrograph for R7 is shown in 
Appendix E.  No change in water level occurs during the testing 
period. 
 

E15 

Pumping Well 
TH03 
 

The hydrograph for TH03 is shown in Appendix E.  The 
maximum drawdown during the test was 7.74 metres.    As 
observed during the 24-hour test in August, the water level in 
TH03 is very sensitive to the pumping rate.  Minor changes in 
flow rate resulted in significant changes in level.   
90% recovery of the drawdown was attained within 24 minutes 
of cessation of pumping.   
 

E16 

Well 3 
 

Well 3  is located at a distance of five  metres from pumping 
well TH03.  Well 3 measures water levels in the bedrock aquifer.  
A water level change of 1.44 metres is observed to have occurred 
during the pumping period.   
 

E17 
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Station Observations  Hydrograph
/Data 

TH02 
 

TH02 is located 114 metres from TH03.  No water level change 
in TH02 was observed during the testing period. TH02 is not 
responsive to regional change either. 
 

E18 

TH04 and TH05 
 

The water levels in TH04 and TH05 were influenced by the 
discharge water from TH03.  It is known from the 24 hour test 
that TH04 and TH05 are affected by the pumping of TH03. 
 

E19 AND 
E20 

Well 4 
 

Well 4 is located 211 metres from TH03.  The water level in 
Well 4 declined 0.11 m during the test.   This is interpreted to 
occur as part of the regional water level regression. 
 

E21 

R6 27 Partridge 
Hollow Road 
 

Harden monitored a dug well (active) and a drilled well 
(inactive) during the pumping test.  The hydrograph for the dug 
well is found in Appendix E identified as R6 Well 1.   The 
domestic pumping activity creates a step effect in the 
hydrograph.  There is no recharge of the aquifer during the 
period of monitoring and after every use, the water level in the 
well steps down a couple of centimeters.  There is a 0.24 m water 
level change between September 13th and September 25th.   
There is no indication the water level decline changes during the 
three-day pumping period. 
 
The  hydrograph for the Inactive well (drilled well) is found in 
Appendix E identified as R6 Well 2.  There is no change in water 
level between September 13th and September 25th.   
 

E22 and  E23 

R4 19624 
Loyalist 
Parkway 
 

The hydrograph for the well at 19624 Loyalist Parkway is found 
in Appendix E.  The resident empties the well by manually 
operating the pump switch.  The pump was operated shortly after 
the data logger was installed.  Less than ten centimeters of 
recovery were observed in the twelve day period.  There is no 
indication that the water level recovery rate was affected by the 
pumping test. 
 

E24 

R3 19623 
Loyalist 
Parkway 
 

The hydrograph for the well at 19623 Loyalist Parkway is found 
in Appendix E.  The resident empties the well by manually 
operating the pump switch.  The water level is seen to recover 
between 0.25 and 1.5 metres between pumping cycles.  The 
water level in the well is more than 30 metres below ground 
level.  There is no observed change because of the pumping test. 
 

E25 
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Flow measured at SW1 (Figure 18) was estimated at 1,000 LPM on August 8, 2023 and 
2,300 LPM on August 14, 2023. 
 
During the 72-hour testing period, the flow rate in the watercourse was too low to determine with 
the flow meter, however, very low surface water flow occurred throughout the testing period and 
surface water elevations were recorded.  The surface water hydrographs for SW1, SW2 and SW3 
(Appendix E) show negligible water level changes for the period before, during and after the 72-
hour pumping test. 

4.0 Discussion 

4.1 Groundwater Flow  

Interpreted groundwater flow based on water levels obtained on September 18, 2023, prior to the 
72 Hour pumping test, are shown in geodetic elevations on Figure 24.   Groundwater is interpreted 
to mimic surface topography and flow toward the watercourse from both sides of the watercourse 
on the site.  The lowest groundwater elevation occurs near to the box culvert where the 
watercourse passes beneath Loyalist Parkway.   
 
The watercourse is the lowest elevation on the site and is the interpreted area of groundwater 
discharge.  The proposed subsurface sewage disposal system for the site is located north of the 
watercourse in an area with interpreted groundwater flow to the south (toward the watercourse).  
As such, the watercourse is interpreted as the ultimate receiver of groundwater containing sewage 
effluent for the proposed site development.   

4.2 Basin Yield  

The water levels obtained at the site show that groundwater levels closely mimic surface 
topography.  The upstream surface watershed for the on-site watercourse is therefore considered 
also representative of the groundwater basin.  The surface water catchment area is shown on 
Figure 25, based on the Ontario Flow Assessment Tool, with an area of 2,740,557 m2.  Assuming 
an annual precipitation rate of 950 mm/year and an evapotranspiration rate of 650 mm/year, the 
surplus water is 300 mm/year.  The total surplus water in the groundwater basin is 800,000 
m3/year or 2,250 m3/day.   Based on the MECP factors for partitioning infiltration from runoff as 
highlighted below, the infiltration factor is 0.5.   

 
 
 
 
 
 
 
 

On average, 1,125 m3 of infiltration is interpreted to occur on a daily basis in the surface water 
catchment basin.   The estimated water use for the entire development is 64 m3 of water on a 

Feature Description Factor 

Cover Cultivated 0.1 

      

Soil Medium 0.2 

      

Topo Rolling 0.2 
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daily basis.  The groundwater basin upgradient of the site is more than capable of providing water 
for the development.  In addition, the water used in the development will be  discharged back to 
the shallow groundwater system resulting in little net loss of water from the basin. 
 
In addition to the groundwater infiltration, the streamflow measurements obtained in August 2023 
confirm that there can be significant runoff through the watercourse.   This surface flow was 
observed to overflow the watercourse banks and extend south into the field adjacent to Well 7, 
inundating the riparian zone in August 2023 following a period of above-average precipitation.   

4.3 Long Term Yield of Well 2 

The semi-log plot of drawdown in Well 2 (Figure 26) shows that there is the potential for long-term 
sustainability of pumping Well 2 at a rate of 14 LPM.  The maximum drawdown of 7.95 metres in 
three days represents 31% of the total available drawdown.  Assuming that the safe yield occurs 
at 70% of available drawdown, the extension of the semi-log plot shows that the well can 
theoretically be pumped for 27 days continuously.  The well recovered to 90% of total drawdown 
within 30 minutes of cessation of pumping.  The well can therefore be cycled on and off for a 
sustainable yield of 14 LPM.   

4.4 Long Term Yield of TH03/ Well 3 

The linear graph of drawdown in TH03 (Figure E16, Appendix E) shows that there is long-term 
potential for water taking at a rate of at least 10 LPM.   Rate changes tend to cause erratic 
fluctuations in the water level in the well as evidenced during the 24-hour and 72-hour tests.  
However, the well does recover very quickly, evidence that there are efficiency issues with ingress 
of groundwater into the well rather than with the transmissivity of the aquifer.   
 
TH03 is presently not Reg. 903 compliant.  Early testing of the TH03 replacement Well 3, indicated 
a lower yield despite being only five metres away.  Future water taking should occur from Well 3 
unless TH03 is made to be Reg. 903 compliant.   

4.5 Long Term Yield of Well 7 

Well 7 has been pumped at a rate as high as 120 LPM, or 173,000 liters per day.  The drawdown 
after 12 hours of pumping at the highest rate and the removal of 86,000 liters from the aquifer 
was only 0.75 metres.  The sustained pumping of Well 7 at a rate of 77.4 LPM for 72 hours 
resulted in a drawdown of only 0.98 metres.  The Phase 1 pumping requirement is 30.5 LPM 
(44,000 LPD) and the Phase 2 requirement is 44 LPM (64,000 LPD).  The pumping test stressed 
the aquifer with a much higher rate than is required. 
 
These observations confirm that aquifer conditions around Well 7 are very different than observed 
at any other well on-site or any private well nearby.   A response to the pumping was observed in 
both the overburden and the bedrock groundwater systems.  Water levels in monitoring wells 
TH08, TH07, TH06 and Well 5 all responded to the pumping of Well 7.  This is a bedrock aquifer 
response that confirms connectivity of fractures in the limestone aquifer. 
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The semi-log plot of drawdown data for Well 7 is shown on Figure 27.  Extending the drawdown 
beyond the 72-hour pumping test period results in a total drawdown of approximately 3.2 metres 
after 20 years of continuous pumping.   This is based on a continuous pumping rate of 77.4 LPM.   
The full buildout Phase 1 pumping rate is 30.5 LPM and thus theoretical drawdown will be 
significantly less than half of that predicted at the 77.4 LPM rate.  Although the total depth of the 
well is 45 metres Harden estimates that the main active aquifer occurs within ten metres of the 
overburden/bedrock contact. 
 
The time-drawdown hydrograph of Well 7 shows the delayed recovery response that occurred 
during the 72-hour test.  The water level in Well 7 did not recover fully to its pre-test level or to the 
extension of the regional groundwater decline observed in Well 7 prior to the test for several 
weeks during a droughty period.  This is due to the dewatering of the unconfined, unconsolidated 
sediments near to Well 7.  The recovery is delayed as actual pore space needs to be re-saturated.    
 
The performance of Well 7 is not dependent on the saturated level of the sediments.  Three tests 
were conducted in Well 7 with three different levels of saturation in the overburden.  The 
drawdown during the first 240 minutes of each test are shown on Figure 28.  The transmissivity 
of the aquifer can be estimated using Equation 1 and the results are summarized in Table 14.  
The aquifer transmissivity does not decrease between the August 16th test period and the October 
4th test period despite the significant decrease in overburden saturation level. 
 
Table 14:  Aquifer Transmissivity vs Overburden Saturation 
Test Period Test Rate (LPM) 

in first 240 
minutes 

Thickness of 
Saturated 
Overburden (m) 

Transmissivity 
(m2/day) 

August 16 120 1.5 175 
September 18 77.4 0.83 173 
October 4 100 0.36 210 

 
The shallow fractured bedrock aquifer is the mains source of water for Well 7.  There is an 
extensive fracture network as shown by responses as far as Well 5. 
 
The area of influence of  Well 7 is at least 300 m in radius as shown by observed responses in 
wells during the 72-hour test.    Assuming a semicircular shaped source area north and east of 
the well with a radius of 300 m, the area of influence, upgradient of the well, is at least 140,000 
m2.   On an annual basis groundwater recharged from precipitation (0.15 m/year) is estimated to 
be 58 m3/day.  This alone can sustain Well 7 for Phase 1 requirements.   
 
In addition, the surplus water in the upstream surface water basin is 1,250 m3/day.  In August, the 
streamflow was measured at 1,000 LPM (1,440 m3/day) and 2,300 LPM (3,300 m3/day) and the 
riparian area adjacent to the watercourse was flooded.  This water will also sustain Well 7.   
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Well 7 was 0.8 m above the water level at SW3.  Thus, there is potential for groundwater 
discharge to the water course.   
 
Flow in the watercourse was already very low prior to pumping test commencement and there 
was no observed change in streamflow during the 72-hour test period.  The water level in the 
watercourse as measured at SW2 and SW3 did not change during the testing period.  Thus, there 
is no significant impact to streamflow from pumping. 
 
The pumping of Well 7 does have an effect on the water table adjacent to the watercourse.  At 
the end of the 72-hour test, the groundwater elevation in Well 7 was lower than that at MW5, an 
indication that a hydraulic gradient reversal had occurred in the saturated overburden.  Given the 
observed high surface water flowrate in the watercourse and the inundation of lands between 
Well 7 and the watercourse in August 2023, the effects of the reversal of groundwater flow will be 
mitigated during wet periods.  Also, the water removed from Well 7 will be discharged as treated 
effluent to the proposed leaching bed in the catchment area north of the watercourse.  Based on 
our observations during the study period, the discharge of water results in mounding of the water 
table and thus groundwater inputs to the water course will be sustained with the on-site infiltration 
of effluent.  
 

4.8 PTTW Groundwater Takings 

The proposed development will be completed in two phases.  Phase 1 requires 44,000 LPD.   
Phase 2 requires an additional 20,000 LPD for a total taking of 64,000 LPD.   
 
Well 7 is capable of providing the required 64,000 LPD needed for the full development.  Water 
storage will likely be required to accommodate peak daily usage.  Well 7 can be pumped at a rate 
up to 120 LPM (31 US gallons per minute) to fill the water storage area.  The permit should be 
structured to allow for the maximum rate of taking to be 120 LPM for 14 hours resulting in a 
maximum daily taking of 100,800 LPD.  The Permit should be structured such that a lower 
pumping rate be permitted for up to 24 hours per day. 
 
In addition to Well 7, the 72-hour testing period determined that Well 2 is capable of yielding at 
least 20,000 LPD (14 LPM) for a maximum of 27 days continuously.   
 
TH03/Well 3 will yield 14,440 LPD (10 LPM) on a regular, but not continuous, basis.  Given the 
full recovery of water levels in TH03 following testing, TH03 can be used on a frequent basis. 
 
Well 2 and TH03/Well3 will be cycled on and off as needed.  Given the observed fluctuations in 
water level arising from rate changes we recommend flow restrictions of 14 LPM on Well 2 and 
10 LPM on TH03/Well 3. 
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5.0 Conclusions 

The proposed development requires 64,000 LPD (typical daily taking) for full development 
completion. 

Well 7 has the potential to provide all of the water supply for both phases of the development.  
Well 2 and Well 3 / TH03 can be used as backup wells or to provide additional water supply as 
practicable for the purposes of the development. 

Well 7 should be considered GUDI and provide treatment as required under Ontario Regulation 
319/08. 

The residential well at 19485 Loyalist Parkway and the adjacent vacant lot well (19487 Loyalist 
Parkway) are the closest wells to Well 7 and obtain water from the same aquifer.  Interference 
between Well 7 and the private wells during the pumping test is subtle, if any, however, monitoring 
is recommended.  Long term impact to water levels or water supply in these wells is unlikely to 
occur. 

There will be no interference from water taking by Redtail Vineyards at 13 and 27 Partridge Hollow 
Road, or at 19623, 19624 and 19656 Loyalist Parkway. 

There will be no interference with other private water wells located near the south end of the site. 

The water taken from Well 7 will lower the water levels in the overburden between Well 7 and the 
watercourse.  There will be a reversal of groundwater gradients between the watercourse and 
Well 7.  Water returned to the catchment area as treated effluent and runoff from the upstream 
watershed will mitigate these effects. 

Effluent discharged into the proposed leaching bed will infiltrate shallow groundwater and flow 
southeasterly toward the onsite watercourse.  The evaluation of the septic system impacts will 
need to consider phosphorous discharge to the riparian area beside the water course.  A separate 
hydrogeological report will be prepared in support of the ECA application for the sewage system. 

There were no water quality concerns with water obtained from Well 2, TH03 or Well 7.  Turbidity 
values were acceptable in all wells.  Sodium concentrations were above 20 mg/L in both TH03 
and Well 2, however the sodium concentrations were less than the MECP operational guideline 
of 200 mg/L. 

6.0 Recommendations 

We recommend the following limits to water taking from three sources at Redtail Vineyards. 
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Table 15:  List of Sources for Permit to Take Water 
 

Source 
Name: 

Source: 
Type: 

Taking 
Major 
Category 

Taking 
Specific 
Purpose: 

Max. 
Taken 
per 
Minute 
(litres) 

Max. 
Num. of 
Hrs 
Taken 
per 
Day: 

Max. 
Taken per 
Day 
(litres): 

Max. Num. 
of Days 
Taken per 
Year 

Well 2 Well 
Water 
Supply 

Hotel 14 24 20,160 180 

TH03/ 
Well 3 

Well 
Water 
Supply 

Hotel 10 24 14,440 180 

Well 7 Well 
Water 
Supply 

Hotel 120 24 100,800 365 

 

We recommend that a maximum water taking maximum of 100,800 liters be stipulated on the 
Permit.   The combined taking from all sources should not exceed 100,800 liters. 

We recommend that Well 2 not be pumped for more than 27 days continuously, however, once 
in operation and monitored, this restriction could be removed. 

We recommend that the casing at Well 3 be raised to a maximum of 2.5 metres below ground 
level and pumping occur from Well 3 rather than TH03.  Alternatively, the PVC casing at TH03 
can be replaced with a Reg. 903 compliant casing to a depth of 2.5 metres below ground surface. 

We recommend that water taking from TH03 / Well 3 be done as needed and monitoring in the 
first months of taking will determine the maximum length of pumping and recovery times needed. 

Given their proximity to Well 7 and obtaining water from the same source, we recommend that 
water level monitoring occur at 19485 Loyalist Parkway and at 19487 Loyalist Parkway.  
Monitoring should be done with a continuous logging device downloaded twice a year.  The data 
should be reviewed by a qualified person.   

We recommend continuous water level monitoring in Well 7, TH03/Well 3 and Well 2. 

We recommend that TH08, TH07, TH06, Well 5, Well 4, Well 6, TH04, TH05, TH03, TH02 and 
Well 1 be properly abandoned according to Reg. 903. 

We recommend that a monthly assessment of the performance of Well 7 be made during the 
development of Phase 1 by a qualified professional.   

We recommend that an annual monitoring report be prepared by a qualified person and be 
available to the MECP and County of Prince Edward County for up to two years following full 
development of the site.  Thie report will include a summary of water taking, a continuous history 
of water levels in Well 2, TH03/Well 3 and Well 7 and the two off-site private wells, evaluation of 
annual water takings and impacts, and recommendations to mitigate potential interference. 

We recommend that the septic system discharge be located as shown in the development plans 
with the leaching bed located in the eastern side of this area.  A groundwater and surface water 
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impact assessment report will be required in support of the sewage ECA, and will consider 
phosphorus impacts to the onsite watercourse. 

We trust that this report contains sufficient technical information to review the PTTW application 
for the site.  Should you require further information, please do not hesitate to contact the 
undersigned. 

Sincerely, 

Harden Environmental Services Ltd. 

       

Angela M. Mason, M.Sc., P.Geo.  Stanley Denhoed, P.Eng., M.Sc. 

Senior Hydrogeologist   President and Senior Hydrogeologist 

 

  

Jan 8, 2024 





Table 1:  Geology of Water Well Records within 500 metres of Subject Lands

Well ID
Thickness 

(m)
Colour Material 1 Material 2 Material 3 Depth (m)

5301353 0.91 BROWN CLAY SHALE 0.91
5301353 17.98 LIMESTONE 18.90
5301355 2.74 CLAY GRAVEL 2.74
5301355 39.32GREY LIMESTONE 42.06
5301356 2.74 CLAY GRAVEL 2.74
5301356 37.19GREY LIMESTONE 39.93
5301357 3.35 CLAY GRAVEL 3.35
5301357 65.23GREY LIMESTONE 68.58
5301358 2.44 CLAY GRAVEL 2.44
5301358 9.75 GREY LIMESTONE 12.19
5301358 5.18 BROWN LIMESTONE 17.37
5301359 3.35 LIMESTONE GRAVEL 3.35
5301359 11.89 LIMESTONE 15.24
5301360 5.49 CLAY GRAVEL 5.49
5301360 0.61 GREY LIMESTONE 6.10
5301428 4.88 CLAY GRAVEL 4.88
5301428 37.19GREY LIMESTONE 42.06
5303248 0.91 BROWN CLAY GRAVEL PACKED 0.91
5303248 35.66GREY LIMESTONE LAYERED 36.58
5303336 1.52 BROWN TOPSOIL 1.52
5303336 12.19GREY LIMESTONE 13.72
5303456 1.22 BROWN CLAY GRAVEL PACKED 1.22
5303456 29.26GREY LIMESTONE LAYERED 30.48
5303507 0.91 BROWN CLAY 0.91
5303507 0.91 GREY LIMESTONE SHALE 1.83
5303507 19.51GREY LIMESTONE 21.34
5303661 1.22 BROWN CLAY GRAVEL PACKED 1.22
5303661 19.51GREY LIMESTONE LAYERED 20.73
5303839 0.30 BROWN TOPSOIL 0.30
5303839 0.91 BROWN CLAY 1.22
5303839 1.22 GREY SHALE 2.44
5303839 8.23 GREY LIMESTONE 10.67
5303841 1.22 BROWN CLAY 1.22
5303841 1.22 GREY SHALE LIMESTONE 2.44
5303841 17.07GREY LIMESTONE 19.51
5303849 0.91 TOPSOIL 0.91
5303849 1.83 SHALE LIMESTONE 2.74
5303849 3.35 GREY LIMESTONE 6.10
5303850 1.22 CLAY 1.22
5303850 33.22GREY LIMESTONE 34.44
5304056 0.91 BROWN CLAY GRAVEL PACKED 0.91
5304056 31.09GREY LIMESTONE LAYERED 32.00
5304163 0.61 BROWN TOPSOIL 0.61
5304163 1.22 BROWN SAND 1.83
5304163 5.18 GREY CLAY 7.01
5304163 17.37GREY LIMESTONE 24.38
5304307 0.61 BROWN CLAY PACKED 0.61
5304307 0.30 GREY SHALE LOOSE 0.91
5304307 13.72GREY LIMESTONE HARD 14.63



Table 1:  Geology of Water Well Records within 500 metres of Subject Lands

Well ID
Thickness 

(m)
Colour Material 1 Material 2 Material 3 Depth (m)

5304592 0.30 BROWN TOPSOIL LOOSE 0.30
5304592 2.13 BROWN CLAY PACKED 2.44
5304592 8.23 GREY LIMESTONE HARD 10.67
5306244 1.83 BROWN CLAY PACKED 1.83
5306244 15.24GREY LIMESTONE HARD 17.07
5306706 2.44 BROWN SAND STONES SOFT 2.44
5306706 2.13 BROWN CLAY GRAVEL PACKED 4.57
5306706 1.52 GREY CLAY 6.10
5306706 19.81GREY LIMESTONE 25.91
5306761 0.30 BROWN TOPSOIL LOOSE 0.30
5306761 1.83 BROWN CLAY PACKED 2.13
5306761 10.06GREY LIMESTONE HARD 12.19
5306763 0.91 BROWN CLAY PACKED 0.91
5306763 1.83 GREY SHALE LOOSE 2.74
5306763 7.32 GREY LIMESTONE HARD 10.06
5306904 45.72GREY LIMESTONE HARD 45.72
5306909 1.83 BROWN CLAY LOOSE ROCK 1.83
5306909 0.91 BROWN LIMESTONE FRACTURED 2.74
5306909 7.92 GREY LIMESTONE HARD 10.67
5307085 1.52 BROWN CLAY PACKED 1.52
5307085 1.22 GREY LIMESTONE FRACTURED 2.74
5307085 9.45 GREY LIMESTONE HARD 12.19
5307181 3.66 BROWN TOPSOIL STONES 3.66
5307181 2.44 GREY CLAY 6.10
5307212 0.61 BROWN TOPSOIL LOOSE 0.61
5307212 0.61 GREY LIMESTONE FRACTURED 1.22
5307212 37.49GREY LIMESTONE HARD 38.71
5307235 52.73GREY LIMESTONE HARD 52.73
5307638 1.60 BROWN CLAY SAND GRAVEL 1.60
5307638 7.90 GREY LIMESTONE HARD 9.50
5307658 2.00 BROWN CLAY STONES 2.00
5307658 0.50 BROWN SHALE 2.50
5307658 11.40GREY LIMESTONE 13.90
7047361 1.00 BROWN TOPSOIL STONES 1.00
7047361 6.60 7.60
7110305 0.30 BROWN TOPSOIL SOFT 0.30
7110305 0.70 BROWN SHALE POROUS 1.00
7110305 6.70 GREY LIMESTONE HARD 7.70
7111272 0.30 BLACK TOPSOIL 0.30
7111272 4.20 BROWN CLAY 4.50
7111272 4.70 GREY LIMESTONE 9.20
7122244 5.00 BROWN CLAY HARD 1.52
7122244 30.00GREY LIMESTONE HARD 10.67
7129110 0.30 BLACK TOPSOIL 0.30
7129110 2.20 BROWN TOPSOIL 2.50
7129110 3.60 GREY LIMESTONE 6.10
7140328 0.30 BLACK TOPSOIL 0.30
7140328 1.22 BROWN CLAY 1.52
7140328 1.52 GREY CLAY STONES 3.05
7140328 13.72GREY LIMESTONE 16.76



Table 1:  Geology of Water Well Records within 500 metres of Subject Lands

Well ID
Thickness 

(m)
Colour Material 1 Material 2 Material 3 Depth (m)

7150362 2.44 BROWN CLAY HARD PACKED 2.44
7150362 0.61 GREY SHALE DENSE 3.05
7150362 12.19GREY LIMESTONE HARD 15.24
7282654 0.61 BROWN TOPSOIL SOFT 0.61
7282654 0.30 BROWN STONES FRACTURED DENSE 0.91
7282654 0.91 BROWN SHALE POROUS 1.83
7282654 16.46GREY LIMESTONE HARD 18.29
7296948
7301556 0.61 BROWN TOPSOIL 0.61
7301556 3.05 GREY LIMESTONE 3.66
7337408 1.22 BROWN TOPSOIL LOOSE 1.22
7337408 23.16GREY LIMESTONE HARD 24.38
7337409 1.22 BROWN TOPSOIL LOOSE 1.22
7337409 29.26GREY LIMESTONE HARD 30.48
7337410 0.91 BROWN TOPSOIL LOOSE 0.91
7337410 27.74GREY LIMESTONE HARD 28.65
7337411 1.22 BROWN TOPSOIL LOOSE 1.22
7337411 17.07GREY LIMESTONE HARD 18.29
7337412 16.15 PREV. DRILLED 16.15
7337412 14.33 30.48
7352734 0.30 BLACK TOPSOIL 0.30
7352734 4.57 BROWN CLAY STONES 4.88
7352734 0.61 BROWN SHALE 5.49
7352734 23.47GREY LIMESTONE 28.96
7366945 0.30 BROWN TOPSOIL 0.30
7366945 3.05 GREY CLAY 3.35
7366945 2.74 GREY LIMESTONE 6.10



Table 2:  Summary of Well Records within 500m of Subject Lands

Well ID
Date 

Completed
Depth 
(m)

Static Water 
Level (m)

TAG Final Status Use 1 Use 2
Recommended 

Rate (LPM)
Recommended 

Rate (GPM)

5301353 1948-01-07 18.9 4.6 Water Supply Livestock
5301355 1961-06-29 42.1 Abandoned-Supply
5301356 1961-07-13 39.9 Abandoned-Supply
5301357 1961-07-24 68.6 Abandoned-Supply
5301358 1961-07-27 17.4 3.0 Water Supply Livestock Domestic 37.9 10
5301359 1951-09-27 15.2 8.8 Water Supply Livestock
5301360 1957-11-06 6.1 Abandoned-Supply
5301428 1966-07-12 42.1 7.6 Water Supply Domestic
5303248 1975-09-25 36.6 Abandoned-Supply
5303336 1976-05-03 13.7 3.0 Water Supply Domestic 18.9 5
5303456 1976-06-18 30.5 Abandoned-Supply
5303507 1977-07-19 21.3 Abandoned-Supply
5303661 1977-09-21 20.7 1.8 Water Supply Domestic 37.9 10
5303839 1979-05-23 10.7 0.6 Water Supply Domestic 18.9 5
5303841 1979-06-28 19.5 9.1 Abandoned-Quality Domestic 3.8 1
5303849 1979-07-09 6.1 1.2 Water Supply Domestic 37.9 10
5303850 1979-07-18 34.4 0.9 Water Supply Domestic 3.8 1
5304056 1980-11-03 32.0 4.6 Water Supply Domestic 11.4 3
5304163 1982-08-24 24.4 6.1 Domestic 0.0 0
5304307 1983-10-20 14.6 7.0 Water Supply Domestic 22.7 6
5304592 1986-08-23 10.7 3.0 Water Supply Domestic 113.6 30
5306244 1995-07-08 17.1 9.1 Water Supply Domestic 113.6 30
5306706 2000-07-14 25.9 Abandoned-Supply Domestic
5306761 2000-07-27 12.2 3.0 Water Supply Domestic 34.1 9
5306763 2000-08-04 10.1 3.0 Water Supply Domestic 18.9 5
5306904 2001-11-08 45.7 6.1 Water Supply Domestic
5306909 2001-09-05 10.7 1.8 Water Supply Domestic 75.7 20
5307085 2002-02-22 12.2 3.0 Water Supply Domestic 75.7 20
5307181 2003-09-02 6.1 3.4 Water Supply Domestic 11.4 3
5307212 2003-08-29 38.7 Unfinished Not Used
5307235 2003-10-17 52.7 Unfinished Not Used
5307272 2004-07-02 A008393 Abandoned-Other
5307414 2005-05-27 5.4 A021289 Water Supply Domestic
5307638 2006-09-25 9.5 1.3 A042637 Water Supply Domestic 91.0 24
5307658 2006-10-20 13.9 2.5 A042635 Water Supply Domestic 54.0 14



Table 2:  Summary of Well Records within 500m of Subject Lands

Well ID
Date 

Completed
Depth 
(m)

Static Water 
Level (m)

TAG Final Status Use 1 Use 2
Recommended 

Rate (LPM)
Recommended 

Rate (GPM)

7047361 2007-07-12 7.6 A057039 Water Supply Domestic 20.0 5
7110305 2008-07-23 7.7 3.6 A069976 Water Supply 18.0 5
7111272 2008-08-13 9.2 6.5 A048861 Water Supply Domestic
7122244 2009-03-28 10.7 A069997 Abandoned-Supply
7129110 2009-07-24 6.1 2.0 A084604 Water Supply Domestic
7140328 2010-02-05 16.8 1.7 A075700 Water Supply Domestic 11.4 3
7150362 2010-07-26 15.2 4.4 A091671 Water Supply 56.8 15
7282654 2017-01-12 18.3 1.5 A186163 Water Supply Domestic 13.2 3.5
7296948 2017-09-18 36.1 A228604 Water Supply
7301556 2017-11-14 3.7 A238331 Water Supply Public 37.9 10
7337408 2019-04-24 24.4 A260516
7337409 2019-04-24 30.5 A260534
7337410 2019-04-24 28.7 A260517
7337411 2019-04-24 18.3 A260532
7337412 2019-04-24 30.5 A186163 Alteration
7352734 2019-12-10 29.0 6.8 A179207 Water Supply Domestic 3.8 1
7366945 2020-08-21 6.1 A276022 Water Supply Domestic 37.9 10
7368768 2020-07-18
7368769 2020-07-18 Domestic
7371557 2020-08-04 A280024
7378368 2021-01-06 A276032
7378369 2021-01-06 A276031
7396199 2021-08-19 A306122



Table 3:  Installation Details of Existing Wells 

Monitor
NAD83 Z18 

Easting
NAD83 Z18 
Northing

Well TAG

Top of 
Reference 
Elevation 

(m AMSL)*

Ground 
Surface 

Elevation 
(m AMSL)*

Depth 
(mbct)

Depth 
(mbgs)

Stick-up 
(m)

Inside 
Diameter 

(mm)

Casing 
Type

Well 1 299514 4872037 A260532 93.858 93.398 18.72 18.26 0.46 159 steel
Well 2 299525 4872030 A260534 94.000 93.450 31.03 30.48 0.55 159 steel
Well 4 299376 4871771 A260517 94.212 93.732 29.13 28.65 0.48 159 steel
Well 5 299339 4871583 A186163 90.108 89.318 16.03 15.24 0.79 159 steel
TH01 299537 4871986 no tag 93.500 92.940 18.71 18.15 0.56 130 pvc
TH02 299572 4871883 no tag 92.520 91.900 18.72 18.10 0.62 130 pvc
TH03 299592 4871790 A306122 89.575 89.065 23.41 22.90 0.51 130 pvc
TH04 299537 4871773 no tag 91.382 90.902 18.27 17.79 0.48 130 pvc
TH05 299482 4871739 no tag 90.827 90.317 18.48 17.97 0.51 130 pvc
TH06 299451 4871589 no tag 88.827 88.297 17.76 17.23 0.53 130 pvc
TH07 299483 4871506 no tag 87.695 87.115 18.42 17.84 0.58 130 pvc
TH08 299490 4871463 no tag 86.656 86.276 8.15 7.77 0.38 130 pvc
* Well 2 Assigned Top of Casing Elevation of 94.000 m AMSL Based on Contour Line
mbct - metres below casing top | mbgs - metres below ground surface



Table 5:  Installation Details of Pumping Wells, Test Wells and Monitors

Monitor
NAD83 Z18 

Easting
NAD83 Z18 
Northing

Well TAG

Top of 
Reference 
Elevation 

(m AMSL)*

Ground 
Surface 

Elevation 
(m AMSL)*

Depth 
(mbct)

Depth 
(mbgs)

Stick-up 
(m)

Inside 
Diameter 
(inches)

Inside 
Diameter 

(mm)
Casing Type

Well 1 299514 4872037 A260532 93.858 93.398 18.72 18.26 0.46 6.25 159 steel
Well 2 299525 4872030 A260534 94.000 93.450 31.03 30.48 0.55 6.25 159 steel
Well 3 299594 4871795 A376713 89.780 89.130 46.37 45.72 0.65 6.25 159 steel
Well 4 299376 4871771 A260517 94.212 93.732 29.13 28.65 0.48 6.25 159 steel
Well 5 299339 4871583 A186163 90.108 89.318 16.03 15.24 0.79 6.25 159 steel
Well 6 299327 4871990 A376715 n/a n/a 46.29 45.72 0.57 6.25 159 steel
Well 7 299533 4871321 A376712 86.086 85.576 46.23 45.72 0.51 6.25 159 steel
TH01 299537 4871986 no tag 93.500 92.940 18.71 18.15 0.56 5.125 130 pvc
TH02 299572 4871883 no tag 92.520 91.900 18.72 18.10 0.62 5.125 130 pvc
TH03 299592 4871790 A306122 89.575 89.065 23.41 22.90 0.51 5.125 130 pvc
TH04 299537 4871773 no tag 91.382 90.902 18.27 17.79 0.48 5.125 130 pvc
TH05 299482 4871739 no tag 90.827 90.317 18.48 17.97 0.51 5.125 130 pvc
TH06 299451 4871589 no tag 88.827 88.297 17.76 17.23 0.53 5.125 130 pvc
TH07 299483 4871506 no tag 87.695 87.115 18.42 17.84 0.58 5.125 130 pvc
TH08 299490 4871463 no tag 86.656 86.276 8.15 7.77 0.38 5.125 130 pvc
MW1A 299516 4871357 - 85.904 84.604 2.10 0.80 1.30 1.25 32 pvc
MW1B 299518 4871349 - 85.484 84.844 1.60 0.96 0.64 1.25 32 pvc
MW2 299466 4871333 - 85.684 84.324 2.09 0.73 1.36 1.25 32 pvc
MW3 299387 4871311 - 85.497 84.097 2.39 0.99 1.40 1.25 32 pvc
MW4 299355 4871334 - 84.719 83.309 2.05 0.64 1.41 1.25 32 pvc
MW5 299466 4871367 - 84.629 83.879 1.55 0.80 0.75 1.25 32 pvc
SW1 299347 4871322 - 84.411 - - - - - - -
SW2 299451 4871362 - 84.049 - - - - - - -
SW3 299464 4871369 - 84.015 - - - - - - -
* Well 2 Assigned Top of Casing Elevation of 94.000 m AMSL Based on Contour Line
mbct - metres below casing top | mbgs - metres below ground surface
SW - surface water gauge



Table 9:  Private Well Survey Summary Details

Private Well 
ID

Address
NAD83 

Z18 
Easting

NAD83 
Z18 

Northing
Type Well TAG

Well Record 
ID

Top of 
Reference 
Elevation 

(m AMSL)*

Ground 
Surface 

Elevation 
(m AMSL)*

Depth 
(mbct)

Depth 
(mbgs)

Stick-up 
(m)

Inside 
Diameter 
(inches)

Inside 
Diameter 

(mm)

Casing 
Type

Water 
Level Sep 
25/2023 
(mbct)

Water 
Level Sep 
25/2023 
(mbgs)

R1
19627 Loyalist 

Pkwy
299341 4871176 Dug A276022 7366945 88.633 87.753 6.98 6.10 0.88 36 914 concrete 3.81 2.93

R2
19625 Loyalist 

Pkwy
299310 4871274 Dug A276023

not in MECP 
database

84.547 83.917 5.20 4.57 0.63 36 914 concrete 2.41 1.78

R3
19623 Loyalist 

Pkwy
299088 4871824 Drilled none unknown - - 32.07 32.07 0.00 8 203 steel 32.00 32.00

R4
19624 Loyalist 

Pkwy
299205 4871875 Drilled A042635 5307658 - - 14.37 13.90 0.47 6 152 steel 10.79 10.32

R5
19656 Loyalist 

Pkwy
299147 4872033 Drilled none unknown - - 31.30 32.10 -0.80 6 5/8 168 steel 2.32 3.12

R6 Well #1
27 Partridge 
Hollow Rd

299008 4871326 Dug none unknown - - 7.21 6.75 0.46 36 914 concrete 4.78 4.32

R6 Well #2
27 Partridge 
Hollow Rd

299036 4871379 Drilled none unknown - - unknown unknown 0.26 8 203 steel 5.07 4.81

R7
13 Partridge 
Hollow Rd

299213 4871586 Dug A276031 7378369 93.396 92.87 6.18 5.65 0.53 36 914 concrete 5.39 4.86

* Well 2 Assigned Top of Casing Elevation of 94.000 m AMSL Based on Contour Line
mbct - metres below casing top | mbgs - metres below ground surface
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Figure 3:  Development LocationDate: Dec 2023
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Figure 7:  Physiography
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Figure 8:  Quaternary Geology
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Figure 9:  Soils

�6�L�W�H 

LAKE ONTARIO

Source:  Ontario Ministry of Agriculture, Food and Rural Affairs, Agriculture and
Agri-Food Canada, Ministry of Natural Resources, 2011, Soil Survey Complex.

Date: Dec 2023



Hydrogeological Assessment
Redtail Winery and Resort

Prince Edward County
AMELIASBURGH CON 3 LAKE SIDE LOT 30

Project No: 2337

Drawn By: AR

Figure 10:  Bedrock Geology
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Figure 11:  Key Map Bedrock Geology Cross Section
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Figure 12:  Bedrock Geology Cross Section
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Source:  Drinking Water Source Protection, Watershed Characterization Report, Quinte Region, Version 1.1 April 2008
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Figure 13:  Source Water Protection
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Figure 14:  Active PTTWs
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Source:  MECP Source Protection Information Atlas, July 5/2023
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Figure 15:  Conceptual Regulated Area

Source: Quinte Conservation July 5/2023
https://www.quinteconservation.ca/en/permits-and-planning/property-regulation-map.aspx
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Figure 16:  Regional Groundwater Flow
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Source: Quinte Conservation, 2004, Quinte Regional Groundwater Study 
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Figure 18: Monitoring Locations

Hydrogeological Assessment
Redtail Winery and Resort

200m0

R5
19656

R4
19624

R3
19623

R7

R6 W2 (not in use)

R6 W1 (in use)

R2

R1

Well 6

Well 1 Well 2

TH01

TH02

Well 3

TH03

TH04

TH05

Supply Well 
A260516

Well 5

TH06

TH07

TH08

Well 4

Well 7
SW1

MW1A
MW1B

MW2

MW3

MW4

27

13

Well 2 Discharge Location

TH03 
Discharge 
Location

SW2
SW3

MW5

Well 7 Discharge Location

Private Well Location

Discharge Hose



0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0 50 100 150 200 250 300

D
ra

w
do

w
n 

(m
)

Time (minutes)

Figure 19(b):  Step Drawdown Results Well 7
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Figure 19(a):  Discharge Drawdown Well 7 Step Test
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Figure 20:  Well 7 12 Hour Test Drawdown and RecoveryDate: Dec 2023
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Figure 21:  Trenton Station PrecipitationDate: Dec 2023
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Figure 22:  Barometric Pressure

Source:  On site Barologger

Date: Dec 2023



Hydrogeological Assessment
Redtail Winery and Resort

Prince Edward County
AMELIASBURGH CON 3 LAKE SIDE LOT 30

Project No: 2337

Drawn By: AR

Figure 23:  Well 7 Drawdown Curve 6 Hour TestDate: Dec 2023
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Figure 24: Inferred Groundwater Contours
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Figure 25:  Surface Water Catchment AreaDate: Dec 2023
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Figure 26:  Well 2 72 Hour Test Semi Log Plot
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Figure 27:  Semi Log Plot Well 7 Drawdown:   72 Hour Test
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DischargeRate = 77.4 Liters Per Minute
111,456 Liters Per Day
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44,000 Liters Per Day
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Figure 28:  Comparison of First 240 Minutes in Three Tests
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January 28, 2022 �*�*�*�� Project # 1927682 

Brad Smith 
President 
Redtail Vineyards 
422 Partridge Hollow Road 
Consecon, Ontario 
K0K 1T0 

Redtail East Site Servicing Report  

We hereby submit our report on water and wastewater servicing for the 
proposed Redtail East site zoning application.  

Water Supply  

The following is a summary of the drilling and testing programs that the 
Greer Galloway Group have helped carried out at your Redtail East project 
located at 19574 Loyalist Parkway near Consecon, Ontario. The purpose of 
the work was to demonstrate the availability of groundwater supply to 
service the proposed resort and winery. The testing undertaken is part of a 
servicing assessment, intended to support the initial planning approvals for 
the project. 

2019 Well Drilling  and Testing  Program 

A total of 5 drilled wells were constructed on the subject property by MPI 
Drilling between April 4th and April 24th, 2019.  Well 1 (A260532), Well 3 
(Abandoned), Well 4 (A260517) and Well 5 (A260516) were drilled to end 
depth of 25 metres and Well 2 (A260534) to an end depth of 30 m. The 
previously existing well on the property (A186163) was deepened during 
this campaign from 16 m to 30 m of depth. Following drilling, Well 1, Well 2, 
Well 5 and A186183 were hydro-fractured by Holmes Hydrofracturing in an 
attempt to increase well yield. Well 3 and Well 4 (A260517) were determined 
to be dry and have no effective well yield, Well 3 was immediately 
abandoned and Well 4 was retained as a monitoring well.  

After hydro-fracking Well 2, Well 5 and A186163 were subjected to 6-hour 
pumping tests carried out simultaneously on all three wells on May 9, 2019. 
During the 6-hour pumping tests neighbouring wells were monitored at 
19624 Loyalist Parkway and 27 Partridge Hollow Road. No interference was 
observed in either of the neighbours wells during the 6 hour pumping test. 
The three wells were pumped at a collective 30 L/min including Well 2 (16 
L/min) and 7 L/min for both Well 5 and A186163. An estimated 24-hr yield 
was reported for each well in the following table.   

�3�(�&���)�L�O�H # �2�3�$�����������������=���������� 
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Table 1: Summary of 2019 Test Wells  

Well No. 
Location 
on property Depth (m) 

Post-frac yield 
estimate 
(L/min) Status 

1 
(A260532) 

NE corner 
on 
intersecting 
fractures 

25 
Approx. 8 
Note 1 

Potential 
production or 
monitoring well 

2 
(A260534) 

NE corner 
on 
intersecting 
fractures 

30 
16  
Note 1 

Potential 
production well 

3 N-central 
25 

N/A 
Abandoned in 
accordance with 
O.Reg. 903 

4 
(A260517) N-central 

25 
N/A 

Retained for 
monitoring 
purposes 

5 
(A260516) 

S of 
proposed 
winery on 
intersecting 
fractures 

25 

5.0 Note 2 Potential 
production well 

Existing 
well 
(A186163) 

Proposed 
winery 

16 as 
drilled 
Deepened 
to 30 m in 
April 2019 

4.5 Note 3 Potential 
production well 

Note 1: The yields from these wells are non-additive due to proximity to one another 
Note 2: A septic system for the bunk house was later located in this area. This well is to be 
decommissioned.  
Note 3: This well is located within the proposed main septic bed for this aera and is to be 
decommissioned.  

 

2021 Test Well Drilling  and Testing  Program  

Eight test wells were drilled between August 4-19th, 2021 in order to identify 
additional groundwater supplies. The test wells were 127 mm in diameter 
and extended to depths of between 8.2 and 22.9 m using a DTH air hammer. 
Plastic casing was installed between the surface and the bedrock to prevent 
caving of overburden and bedrock fragments into the test well. During 
drilling TH-01 and TH-02 were determined to have no appreciable yield, 
while TH-04 and TH-05 intersected a shallow aquifer with minor yield. TH-
03 found water at both shallow (circa 6 m) and deeper levels within the test 
well. Test wells TH-06, TH-07 and TH-08 found significant water within a 
shallow aquifer at approximately 4 and 6 metres of depth. An aerial 
photograph of the site showing the well locations is attached.   

Following drilling, four 1-hour pumping test were completed on each of the 
higher yielding wells TH-03, TH-06, TH-07 and TH-08, in order to 
understand well yields and to identify which wells were candidates for longer 
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duration testing. TH-01, TH-02, TH-04 and TH-05 were tested with brief 
pumping to confirm if they were suitable for use as monitoring wells.  TH-03 
was pumped at a rate 64 L per minute which was found to be unsustainable. 
The well was allowed to recover, and pumping was re-commenced at 18 L 
per minute and then increased to 36 L per minute after 7 minutes which was 
also found to be unsustainable. TH-03 was estimated to have a short-term 
yield of about 19 L per minute based on analysis of the recovery curve.  

Pumping of test well TH-07 commenced at 37 L per minute and then 
increased to 52 L per minute 14 minutes into the pumping test. The pumping 
rate was increased for a second time to 55 L per minute 30 minutes into the 
test. Following the increase to 55 L per minute the static water level 
remained stable for the duration of the test.        

Pumping on TH-08 commenced for the first half hour at a rate of 37.5 L per 
minute and was increased to 70 L per minute for the last half an hour as 
pumping had stabilized at the lower pumping rate. Communication between 
wells TH-06, TH-07 and TH-07 was observed in the hydrographs during the 
1-hour pumping test indicating that the aquifer in all three test well was 
interconnected.   

Long er term  Pumping  test TH -08 and TH-03  

The 1 hour pumping testing indicated that TH-06, TH-07 and TH-08 were 
connected through a shallow bedrock aquifer. Subjecting one of these three 
wells to a period of extended pumping would provide information on the well 
yield and sustainability of all three wells. TH-08 was selected as the test well 
as it had performed well during the 1 hour pumping at a rate of 70 L per 
minute. Pumping was commenced at 45.4 L per minute on September 20th, 
2021 which was sustainable for a period of approximately 12 hours before 
the water level began to decline. The well was allowed to recover and the 
pumping test was recommenced at a rate of 34 L per minute. The rate of 34 
L per minute was only sustainable for two hours and the test was restarted 
at 26.5 L per minute. The well could not sustain the rate of 26.5 L for more 
than 5 hours. This process was repeated at 18.9 L per minute and then 15.1 
L per minute for a little less than 4 hours before the yield declined further. 
The well was then pumped at level of the pump intake for approximately 
10.5 hours, water was discharge at approximately 9 L per minute during this 
period. The pumping test was ended at 11:00 am on September 22nd, 2021.   

A six-hour pumping test was completed on September 22nd, 2021 on well 
TH-03. Pumping commenced at a rate of about 18 L per minute which was 
deemed unsustainable after 1 hour and 17 minutes, at which point the 
pumping rate was lowered to 12 L per minute and the static water level 
remained consistent for the duration of the pumping. A water quality sample 
was collected in the last hour of the test and 95 percent recovery occurred 
within 4 minutes of the cessation of pumping. The recovery was estimated 
at 15 L per minute. 

A summary of the 2021 exploratory well testing is provided in the following 
table: 
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Table 2: Summary of 2021 Test Wells with Potential Yields  

Well No. 

Location 
on 
property 

Depth 
(m) 

Initial yield 
estimate 
(L/min) Status 

TH-01 NE Field 18.2 Dry To be 
decommissioned 

TH-02 NE Field 18.2 Dry  To be 
decommissioned 

TH-03 NE Field 22.9 15 Potential 
production well  

TH-04 NE Field 
18.2 

1 
Retained for 
monitoring 
purposes 

TH-05 NE Field 
18.2 

2 
Retained for 
monitoring 
purposes 

TH-06 
Field Near 
Proposed 
winery 

18.2 
* 

Retained for 
potential 
monitoring well  

TH-07 
Field Near 
Proposed 
winery 

18.2 
* Retained for 

monitoring well  

TH-08 Proposed 
winery 

8.2 7.5? To be 
decommissioned  

Note: The approximate yield in TH-08 would also apply to TH-06 and TH-07. However, the 
wells are interconnected, and the yields are not additive.  

Based on the results of the 2019 and 2021 testing it appears that there is 
roughly 38 L per minute of yield (roughly 55,000 L/day) sustainable over a 
period of at least 24-hours between Wells 1 & 2, TH-03, and Wells TH-06, 
TH-07, and TH-08 in combination. However, due to recent modifications to 
the overall site plan, Wells TH-6, TH-07, and TH-08 are close to the 
proposed septic system and are to be decommissioned or potentially 
retained (perhaps one of them) for a monitoring well for the septic system. 
Therefore, the total potential 24-hour yield for the remaining wells is 
approximately 31 L per minute (i.e., about 44,000 L per day). 

The supply requirements of the proposed development are forecasted at 
44,000 Litres per day (LPD) for Phase 1, and 64,000 LPD for Phase 2. This 
forecast is detailed in an attachment to this letter. It should be noted that 
water taking in excess of 50,000 L per day requires a Permit to Take Water 
(PTTW) from the Ministry of Environment, Conservation, and Parks. This 
application process will require extensive yield testing and interference 
monitoring. We recommend simultaneous pumping of all production wells 
for a duration of 72 hours in support of the PTTW application.  
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Table 3: Summary of Test Wells  with Potential Yields  

Well No. 
Location on 
property 

Depth 
(m) 

Yield 
estimate 
(L/min) Status 

1 (A260532) 
NE corner on 
intersecting 
fractures 

25 

16 

Potential 
production or 
monitoring well 

2 (A260534) 
NE corner on 
intersecting 
fractures 

30 Potential 
production well 

TH-03 NE Field 22.9 15 Potential 
production well  

 
Hydrofracturing of TH-03 may further increase yields and should be carried 
when the well is converted to water supply configuration. We note that yields 
sustainable over 24 hours will usually experience decline in yields under 
continuous pumping for longer periods and that additional groundwater 
supplies should be developed as the project moves forward. 
 
Based on these results, it appears that there is a useful amount of 
groundwater supply available on the property, although additional supplies 
will be needed �± perhaps in the area south of the EP zone. This area was 
not initially targeted in order to reduce the distance from the production wells 
to the treatment and distribution system for the site, in attempt to reduce 
future construction costs. To this date, less than half of the total site area 
has been targeted with test wells. Significant area remains, and it seems 
reasonable that additional groundwater supply could be identified with 
further exploration.  
 
Once final well assessment including laboratory analysis of each raw water 
source has been completed, a full water treatment system will be designed. 
The system should be based on the requirements of Regulation 170/03 and 
the Procedure for Disinfection of Drinking Water in Ontario, although this is 
not a legislated requirement. Water will be pumped from each well to a 
central treatment building. Treatment equipment redundancy should be 
provided. Conditioning such as a softener or iron removal may be required. 
Filtration consisting of direct filtration and cartridge filtration will be required. 
Ultraviolet Irradiation is likely to be selected for primary disinfection, followed 
by chlorination and storage in a reservoir. Treated water will be pumped 
from the reservoir into the underground distribution system for the site.  
 
The reservoir and distribution pumps should be sized to be able to handle 
the peak demands of the facility. The reservoir should also be sized to allow 
for receipt of transported hauled water, as an operational contingency for 
mechanical issues as well as a buffer against potential drought conditions. 
This aligns with Quinte Conse�U�Y�D�W�L�R�Q�¶�V�������������'�U�R�X�J�K�W���0�L�W�L�J�D�W�L�R�Q���3�O�D�Q���� 
 
Well drilling and testing to date shows that there is a viable groundwater 
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supply at this site. It is reasonable to assume that further well drilling and 
development on other areas of the site is likely to provide an adequate water 
supply for the proposed use, without negatively affecting surrounding users. 
Further drilling and development should take place later this year, for long-
term yield testing. This should be completed by the proponent and 
submitted for reviewed by the County as part of the Site Plan Approval 
stage.  
 

Onsite Sewage Treatment and Disposal  

Environmental impacts to groundwater from private sewage works 
permittable under the Ontario Building Code are typically assessed under 
�W�K�H�� �0�(�&�3�¶�V�� �*�X�L�G�H�O�L�Q�H�� �H�Q�W�L�W�O�H�G�� �³�7�H�F�K�Q�L�F�D�O�� �*�X�L�G�H�O�L�Q�H�� �I�R�U�� �,�Q�G�L�Y�L�G�X�D�O�� �2�Q-site 
�6�H�Z�D�J�H�� �6�\�V�W�H�P�V���� �:�D�W�H�U�� �4�X�D�O�L�W�\�� �,�P�S�D�F�W�� �5�L�V�N�� �$�V�V�H�V�V�P�H�Q�W�´���� �Gated August 
1996 (Guideline D-5-4). In the case of nitrate1, the Ontario Drinking Water 
Standard of 10 mg/L of nitrate-nitrogen is used as an indicator of 
groundwater impact potential. Phosphorous is a component of domestic 
sewage but is largely immobile in the subsurface. 

The capacity of the portion of the property accepting sewage waste to 
provide sufficient attenuation of the sewage derived nitrate, can be 
calculated by estimating the amount of dilution which will occur between the 
tile bed and the property boundary. The total nitrate loading to groundwater 
resulting from sewage disposal may be estimated by dividing the total nitrate 
input from sewage systems by the volume of groundwater recharge over 
the property, and the volume of sewage effluent. The volume of sewage 
effluent is calculated as 64,000 L/day (peak occupancy, both phases) x 0.75 
(equivalent to 100% occupancy for six months of the year and 50% 
occupancy for the balance of the year) = 48,000 L/day. 

Sewage effluent nitrate of 40 mg/L is assumed yielding a total nitrate (as N) 
load of 1,920 g/day of nitrate from sewage effluent. Total dilution is equal to 
the sum of the 48,000 L/day (average) generated by sewage flows and the 
total groundwater recharge over the 56-ha property (total 431,562 L/day). 
These quantities yield a nitrate concentration of 4.4 mg/L in groundwater 
leaving the property. This calculation is conservative as the time of peak 
occupancy is during the relatively warm and dry summer months when 
biological denitrification is substantial.  

Approval of septic systems under Section 8 of the Building Code is limited 
to domestic-type sewage flows of less than 10,000 L/day. The development 
of the project will cause flows to exceed this level and will require an 
Environmental Compliance Approval (ECA) from the Ontario Ministry of 
Environment Conservation and Parks (MECP). This sometimes 
necessitates tertiary treatment if the MECP applies Policy B-7 (which uses 

 
1 Nitrate is the principal contami�Q�D�Q�W���R�I���F�R�Q�F�H�U�Q���I�R�U���³�G�R�P�H�V�W�L�F�´���W�\�S�H���V�H�Z�D�J�H��since other chemical 
constituents of sewage degrade quickly and are relatively immobile in the subsurface.  Nitrate is 
formed by oxidation of the ammonia contained in human wastes and is the stable form of nitrogen in 
an oxidizing environment. 
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25% of the difference between background concentrations and the Ontario 
Drinking Water Standard for a given parameter instead of the Ontario 
Drinking Water Standard). However, the modelled nitrate concentration in 
groundwater leaving the property is sufficiently low that meeting Guideline 
B-7 requirements should not be difficult with the provision of tertiary
treatment.

Figure 2, attached, shows a preliminary location reference for the system. 

Yours very truly, 

THE GREER GALLOWAY GROUP INC.  

CONSULTING ENGINEERS 

Charles Mitz, Ph.D., P.Geo.  
Senior Engineering Geologist  

Tony Guerrera, P.Eng. 
Senior Engineer 
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