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Summary 

This report presents the results of a hydrogeological and servicing assessment for the proposed Redtail 

East Winery/Hotel/Restaurant/Spa project in Hillier Ward, Prince Edward County. The subject property 

consists of approximately 56 hectares of rural agricultural lands on the east side of Loyalist Parkway, 

approximately opposite the intersection of Loyalist parkway and Partridge Hollow Road. The 

development is to proceed initially with the development of the vineyard/winery (Phase 1), with the 

development of the hotel/spa (Phase 2) to follow when a suitable partner/operator has been selected. 

The purpose of the work, which included the drilling and testing of a number of test wells, was to 

demonstrate the availability of sufficient groundwater supply to service the resort and winery without 

impacting surrounding wells, and to demonstrate that the property is able to accommodate private 

sewage treatment/disposal systems in accordance with Provincial Standards without affecting 

surrounding private water sources. The testing undertaken as part of this servicing assessment was 

intended to support the initial planning approvals for the project and additional development work and 

permitting will be required to support the detailed design for the project.  

A total of five test wells were drilled to between 25 and 30 m depth in addition to a single existing well. 

Three of these wells produced enough yield to warrant testing which was completed in May of this year. 

The tested wells produced a nominal combined yield of 35 L/min. Yields under sustained pumping are 

invariably lower than short term yields and additional wells will be needed to ensure a sustainable water 

supply and to support a Permit to Take Water (PTTW) application under Section 34 of the Ontario 

Water Resources Act, which will be required when the second phase of the development (i.e. the hotel 

and spa) proceeds. Nevertheless, our work predicts that the radius of influence surrounding the wells 

is smaller than the distance to the nearest neighbouring well and the property has the potential to 

produce enough water to support the proposed development without affecting neighbouring wells.  

The water from the test wells is of generally good quality although susceptible to bacterial contamination 

from the infiltration of surface waters into the fractured bedrock aquifer. Adequate treatment, consistent 

with that required for a surface water source, is therefore necessary. Water supply for the planned 

development will be classified as a small drinking water system under O.Reg 319/08.  

The site is underlain by a thin (0.2 to 1.4 m thick) veneer of sandy to clayey loam over fractured 

limestone bedrock and will require fully raised Class 4 septic systems. The site is large enough to 

accommodate septic systems while maintaining regulatory setbacks from structures and property

lines. Groundwater recharge over the property is predicted to reduce sewage effluent nitrate 

concentrations to acceptable levels.  
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1. Introduction 

The Greer Galloway Group was retained by Blocknote Canada Inc. to carry out a water supply and 

servicing assessment for the proposed Redtail East Winery/Hotel/Restaurant/Spa project in Hillier 

Ward, Prince Edward County. This work was authorized by Mr. Treat Hull on behalf of Blocknote 

Canada Inc. on February 15, 2019. 

The subject property consists of approximately 56 hectares of rural agricultural lands on the east side 

of Loyalist Parkway, between County Road 27 and the Lafarge Quarry north of Partridge Hollow Road. 

Access to the property will be provided by a new development entrance onto Loyalist Parkway. We 

understand that the planned development consists of:  

◼ 50-room resort hotel  

◼ Nordic Spa with hydrotherapy and thermotherapy pools/ outdoor baths 

◼ 232 m2 meeting/conference space 

◼ 50-seat all-day restaurant within the hotel 

◼ 25-seat spa cafe 

◼ Winery/ vineyard with 167 m2 retail/hospitality building with accommodation for temporary 
field workers, and associated parking area occupying 1.2 ha. 

Municipal services are not available in the area; therefore, it will be necessary to provide private water 

and sewage treatment to supply the planned development. It is understood that the development is 

likely to proceed in two phases: the development of the vineyard/winery initially, with the development 

of the hotel/spa to follow when a suitable partner/operator has been selected. 

The purpose of the work was to demonstrate the availability of sufficient groundwater supply to service 

the resort and winery without impacting surrounding wells; and to demonstrate that the property is able 

to accommodate private sewage treatment/disposal systems in accordance with Provincial standards 

without affecting surrounding private water sources. The testing undertaken as part of this servicing 

assessment was intended to support the initial planning approvals for the project and additional work 

may be required to support the detailed design for the project. Related investigations including traffic, 

stormwater, site ecology, and archaeology are to be reported under separate cover.  

2. Investigation Methods 

The investigation included a review of available geologic and hydrogeologic information for the area, 

performing a door-to-door inventory of water well supplies within a reasonable distance of the proposed 

development, completing a number of test wells, and performing a six (6) hour pumping test along with 

chemical and bacteriological analysis in general accordance with MECP Guideline D-5-5 (Technical 

Guideline for Private Wells; Water Supply Assessment) and preliminary nitrate impact analysis with 

regard to MECP Guideline D-5-4 (Individual On-Site Sewage Systems). The investigation methods are 

described further in the following subsections: 

2.1 Information Sources 

The initial task was a review of available information to characterize existing soil and groundwater 

conditions, and to identify any potential hazards/constraints associated with the planned permanent 

infrastructure. Information sources include topographic and geologic mapping, aerial photography and 

MECP Water Well Records.  
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The site was visited in February and again in early May of 2019. During the site reconnaissance visits, 

the property was traversed on foot and observations made regarding topography, bedrock outcrop, 

vegetation, drainage, and neighbouring lands. The purpose of the site reconnaissance visit was to 

corroborate information from published sources and to identify access and environmental constraints 

that could affect the planned development. 

2.2 Neighbouring Well Survey 

Prior to testing the wells on the property, a door-to-door well survey was carried out by Greer Galloway 

for the neighbouring wells within 500 m radius. A total of five residences were identified within the 

search radius (19656 Loyalist Pkwy, 19624 Loyalist Pkwy, 19697 Loyalist Pkwy, 19623 Loyalist Pkwy, 

and 27 Partridge Hollow Rd). Of these, three (19656 Loyalist Pkwy, 19624 Loyalist Pkwy, and 27 

Partridge Hollow Rd) agreed to be interviewed and to allow a water sample to be collected from their 

wells. The interview and sampling was carried out on May 8, 2019 at which time two of the neighbouring 

homeowners were contacted and interviewed about their water supply wells. The residents of the third 

residence (19656 Loyalist Pkwy) despite showing initial interest declined to participate when Greer 

Galloway staff visited their property. The resulting questionnaire forms are included with this report as 

Appendix A.   

2.3 Structural Analysis  

Within the subject part of Prince Edward County, groundwater yields in drilled wells are a function of 

the density and aperture of water-bearing fractures intersected by the well bore. As the study area is 

characterized by low well yields (refer to Section 3.4), a structural interpretation of the subject property 

and surrounding lands was carried out using aerial photographs from 1929, 1954, 2009, 2011, 2014, 

and 2015 along with historical structural and geological mapping. Surficial lineaments were identified 

on aerial imagery and classified with respect to their apparent length and orientation. While observable 

structural traces were found to be masked over much of the property by overburden deposits, a 

sufficient number of lineaments were mapped to allow for the identification of two prospective locations 

characterized by apparent structural intersections along with a third location with an apparent increase 

in joint density.  

2.4 Test Well Drilling  

A total of five test wells were drilled on the property between April 4 and April 24th, 2019. Each was 

advanced to between 25 and 30 m depth using a 152 mm diameter downhole hammer operated by 

MPI Drilling of Picton, Ontario. The field work was supervised on a full-time basis by a member of Greer 

Galloway’s staff who located the boreholes in the field, cleared the sites of buried services, directed the 

drilling and logged the drill cuttings.  

During the test drilling program, the existing 2017 well was deepened to 30 m from its original 18 m 

depth. Four of the wells were subsequently hydrofractured on May 1, 2019 by Holmes Hydrofracturing. 

The hydrofracturing involved setting a borehole packer into a water well at two locations below the 

casing depth and injecting clean chlorinated water into the well at high pressure. The hydrofracturing 

was successful in substantially increasing yields in two of the hydrocfractured wells.  

A summary of the test wells is provided in Table 1:  

Table 1: Summary of Test Wells drilled on the Subject Property 
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Well No. 
Location on 
property Depth (m) 

Initial yield 
estimate (L/min) 

Post-frac yield 
estimate (L/min) Status 

1 (A260532) 
NE corner on 
intersecting 
fractures 

25 
Approx. 2.5 Approx. 8 

Potential production or 
monitoring well 

2 (A260534) 
NE corner on 
intersecting 
fractures 

30 
5.01  18  

Potential production 
well 

3 N-central 
25 

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

4 (A260517) N-central 
25 

Dry N/A 
Retained for 
monitoring purposes 

5 (A260516) 

S of 
proposed 
winery on 
intersecting 
fractures 

25 

3.9 5.0 
Potential production 
well 

Existing well 
(A186163) 

Proposed 
winery 

16 as 
drilled 
Deepened 
to 30 m in 
April 2019 

7.51 4.5 
Potential production 
well 

 

2.5 Water Supply Assessment 

A 6-hour pumping test was completed on the recently constructed test wells (Well 2, Well 5 and the 

Existing Well) on May 9, 2019. The testing was completed simultaneously at an average aggregate 

rate of 40 L/min partitioned as follows: 

◼ Well 2:   16 L/min 

◼ Well 5:   7 L/min 

◼ Existing Well:  7 L/min 

Wells 1 and 4 were used as observation wells along with the residential wells located at 19624 Loyalist 

Parkway and 27 Partridge Hollow Road). Water levels were recorded during the pumping and recovery 

using datalogging pressure transducers (Solinst Model 3001). The discharge water was directed away 

from each pumped well a distance of approximately 30 m (downgradient of the wells) and was allowed 

to flow overland away from the well. The pumping rate was checked periodically throughout the test 

using the time-volume method and pumping rates adjusted when necessary.  

An untreated groundwater sample was obtained from each of the tested wells during the last hour of 

the testing when chlorine levels were determined to be non-detectable. The samples were placed in 

variety of laboratory-prepared sample containers that were sealed, placed into a cooler with ice packs 

to maintain a temperature of approximately 4 degrees Celsius and transported Caduceon Laboratories 

in Kingston, Ontario. Analytical parameters included E. coli and total coliform bacteria, pH, total 

hardness, total alkalinity; calcium, magnesium, sodium; potassium; iron, manganese; chloride; 

sulphate; nitrate (NO3-N); nitrite (NO2-N), ammonia/ ammonium NH3-N; conductivity; dissolved organic 

carbon, suspended solids; and a variety of additional parameters (refer to the Laboratory Certificates 

of Analysis in Appendix B).   

The potential for well interference was evaluated primarily through the estimation of the radius of 

influence for the test wells at the site as the distance to the nearest domestic wells is too great to expect 

an observable effect during a 6-hour test (or 24-hour or 48-hour for that matter). The effective hydraulic 
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conductivity of the Lindsay Formation bedrock was estimated from the well hydraulic response using 

the Dupuit-Forcheimer equation then the resulting value used to estimate the radius of influence of the 

well using the method of Niccoli et al (1998). The radius of influence was also estimated using the 

recharge method and Sichardt’s formula for comparison purposes.   

2.6 Septic System Sizing  

The suitability of the property for onsite sewage disposal was assessed in accordance with MECP 

Guideline D-5-4 (Individual On-Site Sewage Systems). Representative total daily design sanitary 

sewage flows were estimated for the planned Winery/Hotel/Restaurant/Spa development using the 

Ontario Building Code (OBC) Tables 8.2.1.3.A and 8.2.1.3.B.  

3. Summarized Findings 

3.1 Site Description 

The subject property is described as Part of Lot 30, Concession 3, in the Geographic Township of 

Hillier. The land consists of approximately 56 hectares of rural agricultural lands on the east side of 

Loyalist Parkway, between County Road 27 and the Lafarge Quarry north of Partridge Hollow Road. 

Consecon (located approximately 3 km to the north) is the nearest urban area of any size. Land use in 

the area is primarily agricultural (RU1 and RU2) while the wetland area bisecting the central portion of 

the property is zoned environmental protection (EP).  

The property is of relatively low relief with ground surface elevations ranging from a high of 

approximately 101 metres above mean sea level (mASL) in the north central portion of the property to 

a low of approximately 84 mASL along the banks of a small stream that bisects the property 

approximately 335 m to the south of Partridge Hollow Road. The most prominent topographic feature 

is an approximately 5 m high north-easterly striking scarp that intersects Loyalist Parkway immediately 

to the north of Partridge Hollow Road and extends to the existing woodlot in the northeast corner of the 

property. The scarp is a bedrock feature based on the presence of angular limestone fragments along 

the slope and the generally thin overburden throughout the area. Based on its morphology, the scarp 

is likely a wave-cut erosional feature associated with an earlier lake level (possibly during the waning 

stages of Glacial Lake Iroquois or a mid-Holocene high lake level). Vegetation consists of a mixture of 

field grasses and deciduous hedgerows bordering fields with two larger woodlots present. One of these 

is a 5.6 ha block of red oak-dominated upland forest located in the northeast corner of the property. 

The second is a 6.5 ha block of lowland deciduous forest and successional forest in the east central 

portion of the property bordering the wetland and creek.  
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Figure 1 – Low scarp in the north central portion of the property (looking south) 

 

Figure 2 – Forested areas (left: upland red oak dominated; right: lowland mixed deciduous forest 
associated with the flat, low-lying topography bordering the creek) 

Drainage is generally in a southerly to easterly direction following the topography. The only surface 

water feature is a small westerly-flowing creek bisecting the central portion of the property. Existing 

drainage is in a southerly direction consistent with the site topography. 

3.2 Climate and Water Balance 

The proximity of the area to Lake Ontario has a moderating effect on the climate, creating less extreme 

conditions in summer and winter than in other parts of the province. The subject area is characterized 

by mild winters and relatively cool humid summers. Snow typically occurs during 5 months of the year 

from December to April with lake effect snow resulting in highly variable levels of winter precipitation 

from year to year. Typical seasonal variations in temperature and precipitation are summarized on 

Table 2.  

Table 2: Climate Normals (CFB Mountainview, Latitude: 44.1° Longitude: -77.3°) 

Month Tmax (oC) Tmin (oC) Tmean (oC) P (mm) 

January -5.8 -1.5 -10.1 80 

February -5.4 -0.9 -9.8 53 
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Month Tmax (oC) Tmin (oC) Tmean (oC) P (mm) 

March -0.3 4.2 -4.8 68 

April 6.7 11.5 1.9 75 

May 13.3 18.7 7.7 75 

June 18.5 24.1 12.9 81 

July 21.4 27 15.8 72 

August 20.3 25.7 14.9 84 

September 15.7 20.7 10.7 91 

October 9.2 13.8 4.7 79 

November 3.1 6.8 -0.6 100 

December -3.0 0.9 -6.8 76 

Annual average  934 

Modelling carried out by Quinte Conservation indicates that the total annual ET is approximately 600 

mm for Prince Edward County. However, this estimate is for a watershed scale that includes a variety 

of land cover including pasture lands, deciduous forest, and wetlands – each of which has a differing 

value for ET. Liu et al. (2003) show that in Canada, pasture lands yield an ET approximately equal to 

coniferous forests and about 55% of the ET found for deciduous forest and 69% of the ET found for 

mixed forest. ET in wetlands is potentially higher still as Bradford (1999) found that ET exceeded 

precipitation by approximately 50% during the May-October growing season in her study of the 

Minesing swamp. Furthermore, winter ET has been found to be significant in southern Ontario wetlands, 

accounting of 23 to 30% of the annual ET (Lafleur et al, 2005). Recent mapping by Prince Edward 

County indicates that approximately 37% of the land cover in the County is composed of forests and a 

further 11.2% by wetlands. Therefore, partitioning of the average ET may be derived as shown below:  

Table 3: Estimation of Site-Specific Evapotranspiration based on Land Cover 

Compartment County-wide areas (ha)1 ET (mm/a) Site area (%)5 

Total  100,000 6002  

Open/farmland (δ) 52,854 4883 83 

Woodland (φ) 36,000 7073 10 

Wetland 11,176 7804 7 

1 - County of Prince Edward Issues Paper 5 – Natural Environment – May 2012 
2 – Estimated from Quinte Conservation Conceptual Water Budget – 2006 
3 – Derived from ETδ=0.69ETϕ after Liu et al. (2003) 
4 – Estimated from Bradford (1999) and Lafleur et al (2005)  
5 – Estimated for the subject site from MNRF base mapping 
 

Based on the land cover across the property, the nominal average annual ET for the site is estimated 

to be 531 mm.  

Mapping shows primarily thin surficial soils classified as bedrock in the Surficial Geology of Southern 

Ontario (OGS, 2010) and as very stony Hillier Clay Loam (Richards and Morwick, 1948) characterized 

as having good drainage. Though nominally described as a clay loam, the material has good drainage 
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and is described as having a “crumb” to granular structure and most closely corresponds to the Silt 

Loam soil type referenced in the MTO Drainage Management Manual in terms of its infiltration 

characteristics.  

The infiltration factors for the area was calculated as per the Ontario Ministry of the Environment 1995 

Hydrogeological Technical Information Requirements for Land Development Applications)  

It is based on three sub-factors which are: 

◼ Topography sub-factor; 

◼ Soil sub-factor; and 

◼ Cover sub-factor. 

The following table presents infiltration factors based on the  

the runoff coefficient estimates based on the details of the ground cover factors and the runoff 

coefficient for the development area under current (i.e. pre-development) conditions:  

Table 4: Estimated Infiltration Factors 

Site Characteristic Infiltration Factor 

Topography  

Flat Land, average slope < 0.6 m/km 0.3 

Rolling Land, average slope 2.8 m to 3.8 m/km 0.2 

Hilly Land, average slope 28 m to 47 m/km 0.1 

Soils  

Tight impervious clay 0.1 

Medium combinations of clay and loam 0.2 

Open Sandy loam 0.4 

Cover  

Cultivated Land 0.1 

Woodland 0.2 

Sum of Infiltration Factors 0.5 

 

Given an average annual moisture surplus (P-ET) of approximately 403 mm and an infiltration factor of 

0.5, we estimate an average infiltration of about 200 mm/a for the purpose of nitrate attenuation 

calculations, or roughly 5,479 L/day per hectare. This estimate is consistent with water budget 

modelling by Quinte Conservation (Quinte Conservation, 2006) which estimated groundwater recharge 

in the range of 100 to 283 mm/a within the broader area.   

3.3 Geology 

The subject property is in Prince Edward County approximately 3 km south of the Community of 

Consecon. The area forms part of a broad flat limestone plateau located in the physiographic region of 

Ontario referred to as the Prince Edward Peninsula (Chapman and Putnam 1984). This region is 

separated from the mainland by the Bay of Quinte and is characterized by low relief (typically between 

75 and 100 metres Above Sea Level).  
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The geology of Prince Edward County consists of upper Middle Ordovician rocks that unconformably 

overlie Precambrian basement rocks of the Grenville Province. Overburden thickness is variable but 

generally thin and large portions of the County (including the subject site) have less than 1 m of 

overburden.  

A description of the surficial, bedrock and structural geology is provided in the following subsections. 

3.3.1 Surficial Geology 

The surficial physiography of the region has resulted primarily from glacial activity that took place in 

during the Late Wisconsinan Substage of the Quaternary period (23,000 to 10,000 BP). During this 

time, there were repeated advances and retreats of glacial ice lobes within the Lake Ontario basin 

(Dyke et al, 2003). The study area is mainly characterized by thin discontinuous deposits of poorly 

sorted glacial till and glaciolacustrine sediments. Glacial ice was primarily erosional in the area, 

removing much of any pre-existing overburden and leaving the bedrock surface exposed or covered 

by only a thin mantle of unconsolidated material much of which was partly eroded and modified by 

glaciolacustrine activity when the area was inundated by Glacial Lake Iroquois following the retreat of 

glacial ice. Sandy lacustrine deposits also occur but are typically less widespread. Quaternary 

geological mapping by Leyland (1981) shows the area as being shallow soils (<1 m) over bedrock 

consistent with our test drilling where bedrock was encountered at depths between 0.3 and 0.6 m.  

3.3.2 Bedrock Geology 

Carson (1981) has described the area as being underlain by interbedded limestone and shale (Johnson 

et. al, 1992) of the middle Ordovician Lindsay Formation. The Lindsay Formation consists mainly of 

medium brown and grey, finely crystalline limestone, uniformly bedded with subequal thickness of pale 

to medium brown shale. The entire formation weathers pale grey and brown and occurs in beds 3 to 

15 cm in thickness. It overlies the Verulam Formation, which is composed of interbedded bioclastic to 

very fine-grained limestone and green calcareous shales. These strata dip shallowly to the south (Mcfall 

1993). 

3.3.3 Structural Analysis 

The structural history of the area is complex and poorly understood, owing to the Paleozoic strata 

obscuring structures in the Precambrian basement rocks that underlie the County at depth. Deformation 

events date from the Precambrian to the recent development of neotectonics structures such as pop 

up ridges (McFall, 1993) and post-glacial faults as the crust responds to deglaciation-associated 

unloading. The most significant structural feature in the area is the Salmon River fault which passes 

either through or immediately to the north of the subject property. The Salmon River fault cuts the 

Paleozoic strata and is related to faulting in the basement. This fault is part of a regional fault system 

extending northeast from New York State to the Frontenac Axis (Mitchell 2007).  

Twenty discrete lineaments were identified and mapped within the subject property and adjacent lands. 

Two main orientations were apparent in the lineament data (025o and 275o) with a small number of 

short fracture traces oriented approximately north-south (as shown on Figure 3). 
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Figure 3 – Stereo Plot of Fracture Orientations 

We interpret these lineaments to be brittle discontinuities in the shallow bedrock. They may be 

extensional joints related to post glacial unloading or they may be related to deformation along the 

Salmon River Fault. The main orientations appear to for conjugate joint sets enclosing an acute angle 

of 60°. Both orientations are subnormal to the existing orientation of maximum horizontal compressional 

stress (Reiter et al, 2014) suggesting that both main fracture orientations are likely to remain 

transmissive to depth. 

3.4 Hydrogeology   

Groundwater flow within and in the vicinity of the subject property is in a southwesterly direction 

generally paralleling the surface water drainage. Precipitation falling on the subject property contributes 

to recharge of the bedrock aquifer and ultimately to the wetland and the east-west trending watercourse 

to the south of the property. Northward groundwater flow is expected within a small area of the property 

located to the south of the wetland and creek. Groundwater levels were between 1.2 and 4.6 m of the 

ground surface in the five wells drilled on the site as part of this study. 

The fractured limestones and shales of the upper Lindsay Formation form the primary source of 

exploitable groundwater in the area. Potable groundwater is generally limited to the upper 25 m of the 

bedrock with mineralized and/or methane-bearing groundwater predominating at greater depths. A 

search of the Ministry of the Environment, Conservation and Parks (MECP) Well Records Database 

returned 14 well records within a radius of 0.50 kilometres of the property.  These records suggest 

water is found within limestone bedrock at depths ranging from 3.7 to 42.7 metres with static levels 

ranging from 0.30 to 12.2 metres below the surface, and limestone bedrock encountered at 1.5 to 8.2 

metres. The limestone bedrock is the principal groundwater source supplying more than 95 percent of 

the domestic and communal wells Fifteen water supply well records were found on the MECP wells 

database within a search radius of approximately 500 m from the supply wells at the site. Yields ranged 

from zero (4 of 11 wells were reported dry) to 135 L/min with average and median yields of 19 and 4.5 

L/min, respectively. Only one of the drilled wells (Record 10) was constructed with a Reg 903-compliant 

6 m steel casing socketed into rock. The remainder of the wells were constructed with shorter surface 

casings in order to capture water flows along the overburden/bedrock interface. Four of the wells 

encountered water described as “fresh” while two wells reported salty water (Record 6 and Record 14) 

and one each reported mineralized water (Record 7) and sulphur (Record 10). Selected information 

from the nearby well records is summarized on Tables 5 (drilled wells) and 6 (dug or bored wells) below: 
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Table 5: Well and Yield Summary – Drilled Wells 

Selected Details 

                                       Well No. 

1 2 3 4 5 6 7 8 9 10 12 

Drilled Date 1966 1975 1976 1977 1979 1979 1979 1980 1993 1995 2003 

Depth (m) 40 36.6 30 21.3 10.7 19.5 34.4 32.0 14.6 17.0 38.7 

Overburden (m) 5 0.9 1.2 0.9 1.2 1.2 1.2 0.9 0.6 1.8 0.6 

Static Level (m) 7.6 Dry Dry Dry 0.6 10.0 10.0 4.6 7.0 10.0 Dry 

Available 
drawdown (m) 

32.4 Dry Dry Dry 10.1 9.5 24.4 27.4 7.6 7.0 Dry 

Tested Yield 
(L/min) 

0.5 Dry Dry Dry 22.5 4.5 4.5  18  27  135 Dry 

Kind of water Fresh N/A N/A N/A Fresh Salty Min Fresh Fresh Sulp N/A 

 

Table 6: Well and Yield Summary – Dug or Bored Wells 

Selected Details 

                                       Well No. 

11 13 14         

Drilled Date 2003 2006 2007         

Depth (m) 6.1 13.9 7.6         

Overburden (m) 3.9 2.0 1.0         

Static Level (m) 4.0 2.4 6.5         

Available 
drawdown (m) 

2.1 11.5 1.1         

Tested Yield 
(L/min) 

15.7 54 20         

Kind of water Fresh Fresh Salty         

Note: The well numbers are in order of date drilled. Please refer to Appendix C for the actual individual well records. 

4. Discussion 

4.1 Water Requirements 

Water demand was estimated using design flows from Section 8 of the Ontario Building Code. The 

design flow assumptions are summarized on the following table: 

Table 7: Estimated Water Demand from Sewage Design Flows 

OBC Table 8.2.1.3.A.  
Residential Occupancies 

 
L/day/unit 

 
Estimate 

 
Subtotal 
(L/day) 

2 

Assembly Hall – per seat 
   

a) No food service, or 8 200 1,600 

b) Food service provided 36 … … 

12 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Hotels and Motels (excluding bars and restaurants) 

 

… … 

a) Regular, per room 
250 8 2,000* 

b) Resort hotel, cottage, per person 
500 50 25,000 

c) Self service laundry, add per machine 2500 … … 
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OBC Table 8.2.1.3.B.  
Other Occupancies 

 
L/day/unit 

 
Estimate 

 
Subtotal 
(L/day) 

12 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Food service Operations 

 

… … 

a) Restaurant (not 24 hour), per seat 125 75 9,375 

b) Restaurant (24 hour), per seat 200 … … 

c) Restaurant on controlled-access highway, per 
seat 

400 … … 

d) Paper service restaurant, per seat 60 25 1,500* 

e) Donut shop, per seat 400 … … 

f) Bar and cocktail lounge, per seat 125 … … 

g) Drive-in restaurant per parking space 60 … … 

h) Take-out restaurant (no seating area) 

 

… … 

i) per 9.25 m2 of floor area, and 190 … … 

ii) per employee per 8-hour shift 75 … … 

i) Cafeteria - per meal 12 … … 

j) Food outlet 

 

… … 

i) excluding delicatessen, bakery and meat 
department, per 9.25 m2 of floorspace, 

40 … … 

ii) per 9.25 m2 of delicatessen floor space, 190 … … 

iii) per 9.25 m2 of bakery floor space, 190 … … 

iv) per 9.25 m2 of meat department floor space, and 380 … … 

v) per water closet 950 … … 

22 
  
  

Stores(3) 

 

… … 

a) Per 1.0 m2 of floor area, or 5 167 835* 

b) Per water closet 1230 … … 

23 Swimming and Bathing Facilities (Public) - per 
person  

40 313 12,520 

Total (L/day) 52,830 

 

We note that the volume of wastewater generated at the site will exceed 10,000 L/day and therefore 

need to be permitted under an Environmental Compliance Approval (ECA).  Actual design flows for an 

ECA are not governed by the Building Code but will depend on detailed engineering specifications for 

the development including water conservation measures. Nevertheless, the OBC design flows 

represent a reasonable starting point at this preliminary stage. 

The overall total estimated daily design flows are therefore 52,830 L/day (equivalent to a sustained 

pumping rate of 37 L/min) with approximately 4,335 L/day attributable to Phase 1 of the proposed 

development (equivalent to a sustained pumping of 3.0 L/min). These flows do not include water 

demand for winery process water or lawn and garden watering. We have assumed that water for lawn 

and garden maintenance will be obtained through the capture and retention of precipitation/stormwater 

or the recycling of greywater. Similarly, we assume that process water for the winery will be brought to 

the site and that water for fire protection will be met through water stored in an in-ground reservoir.   

*d flows associated with Phase 1 of the proposed development  

claanstra
Highlight
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Environmentally sound water conservation measures are to be incorporated into all aspects 

development including the use of high efficiency fixtures, leak detection, a two-pipe system to allow 

reclaimed grey water to be used for toilets along with the capture of clean roof runoff for treatment and 

re-use. Make-up water removed from the spa pools will be treated and used for showers. At this early 

stage in the project we have not factored these water conservation measures into our water use 

assumptions. 

4.2 Water Availability 

A 6-hour pumping test was completed on the recently constructed test wells (Well 2, Well 5 and the 

Existing Well) on May 9, 2019. The testing was completed simultaneously at an average aggregate 

rate of 40 L/min. Pumping test information is summarized below for each test well.  

Well No. 2 (A260534) 

Well No. 2 was the best yielding of the three tested wells. This well was pumped at an average rate of 

15.15 L/min for six hours and then at 20 L/min for one hour. During the initial 90 minutes of pumping 

the flow rate was unstable and ranged from 11 to 16 L/min which affected the drawdown rate (see 

Figures D-1 and D-2 in Appendix D). The plot shows the water level dropping erratically during the 

initial testing then slowly falling to a drawdown of approximately 2.7 m below static at the end of the 

initial six hours of pumping. During the one-hour test at 20 L/min the water level dropped rapidly to 7.4 

m below static with no sign of stabilizing. Water level recovery was rapid with 95% recovery achieved 

within one hour. The estimated transmissivity was approximately 6.2 m2/day based on extrapolation at 

the end of 6 hours. Transmissivity could not be estimated from the recovery data due to the high rate 

pumping carried out between 6 and 7 hours, however, a yield of 18 L/min was indicated by the recovery 

rate.   

Water temperatures dropped from approximately 9.87 to 9.51 oC during the testing and then recovered 

rapidly to 9.84 oC after the termination of pumping. This modest temperature drop indicates that most 

of the recharge to the well is from deeper horizons within the aquifer.  

A drawdown of 1.16 m was observed in the adjacent (about 10 m to the north) Well No. 1 (A260532) 

during the testing. No response to pumping was observed in any of the other monitored locations nor 

would any influence be expected during a short duration test given the generally low transmissivity of 

the aquifer and the distances involved.  

Well No. 5 (A260516) 

Well No. 5 was pumped at an average rate of 7 L/min for six hours. The flow rate remained unstable 

throughout the testing due to the inability of the generator to maintain a constant voltage and the 

clogging of the Dole valve with sediment. The hydrograph (Figure D-7) shows the water level dropping 

erratically during the testing to 8.3 m below the static level then recovering rapidly with 100% recovery 

achieved within one hour. A yield of 4.9 L/min was indicated by the recovery rate.   

Water temperatures increased during the testing from an initial temperature of 8.9 oC to over 10 oC. 

This increase indicates that very little of the aquifer yield was derived from near surface waters (which 

would be expected to be at near-zero temperatures during early May. No response to pumping was 

observed in any of the other monitored locations.   

Existing 2017 Well (A186163) 

The existing well was pumped at an average rate of 7.5 L/min for six hours. The hydrographs (Figures 

D-5 and D-6) show the water level dropping steadily during the testing to 20 m below the static level 

then recovering rapidly with 100% recovery achieved within 1.5 hours. The drawdown rate appeared 

to increase slightly during the testing as shown on Figure D-6. Transmissivity could not be estimated 
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from the drawdown data as the well drawdown showed no sign of stabilizing. A yield of 4.1 L/min was 

indicated from the recovery rate.   

Water temperatures decreased by nearly a full degree during the testing from an initial temperature of 

10.3 oC to a low of 9.4 oC. This decrease indicates that a meaningful portion of the aquifer yield was 

derived from near surface waters (which would be expected to be at near-zero temperatures during 

early May. No response to pumping was observed in any of the other monitored locations.   

Minimum well yield requirements defined in MOE Procedure D-5-5 are based on residential land use 

rather than commercial developments and are therefore not strictly applicable. Ideally, the wells in the 

development should be capable of supplying water at a rate of 18 L/min on a sustained basis (i.e. for 

at least 6 month per year). The tested wells exhibited a combined yield of 27 L/min over six hours 

suggesting that there is potential for the required water supply to be obtained from the bedrock aquifer 

at the site. The 6 m of sealed casing (in Well No. 2, A260534) and the thermal response to pumping is 

consistent with groundwater inflow dominantly from deep fractures suggesting that the sustained yield 

of the test wells (with the possible exception of the 2017 well) is not sensitive to seasonal changes in 

groundwater levels. 

The indicated yield of the three tested wells and Well No. 1 is approximately 35 L/min (equivalent to 

50,000 L/day). However, Wells 1 and 2 are in close proximity and pumping from both simultaneously 

is only appropriate for short term peaking needs. Long term sustained yields are also typically lower 

than the yields indicated on a 6-hour test. Meeting the projected water demand will therefore require 

the drilling of additional wells at the site. Based on the results of the test drilling, the property size, and 

the estimated radius of influence from pumping of Well No. 2, we believe that there is a good potential 

that the projected water demand of approximately 53,000 L/day can be met from groundwater sources 

at the site. 

4.3 Water Quality 

An untreated groundwater sample was obtained from each of the tested wells during the last hour of 

the testing after confirming that no chlorine residual was detectable. The results of water quality 

analyses are included with the Laboratory Certificate of Analysis in Appendix B and summarized on the 

following table:   

Table 8: Summary of Water Quality Test Results 

Parameter Units 
Well 2 

(A260534) 
Existing Well 

(A186163) 
Well 5 

(A260516) 
ODWSOG* 

Total Coliform cfu/100mL 41 4 0 0 

E coli cfu/100mL 0 0 0 0 

Background cfu/100mL >200 >200 >200 NA 

Alkalinity  mg/L 245 254 272 30-500 

pH @25°C pH Units 8.06 8.15 8.07 6.5-8.5 

Conductivity @25°C µmho/cm 1250 834 877 NA 

Colour TCU <2 <2 <2 5 

Turbidity NTU 8 6.1 3.7 5 

Fluoride mg/L <0.1 <0.1 <0.1 1.5 

Chloride mg/L 234 101 97.3 250 

Nitrite (N) mg/L <0.1 <0.1 <0.1 1 
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Parameter Units 
Well 2 

(A260534) 
Existing Well 

(A186163) 
Well 5 

(A260516) 
ODWSOG* 

Nitrate (N) mg/L <0.1 <0.1 <0.1 10 

Sulphate mg/L <1 17 14 500 

Total Kjeldahl 
Nitrogen mg/L 0.5 0.2 

0.5 
NA 

Ammonia + 
Ammonium (N) mg/L 0.33 0.14 

0.37 
NA 

Organic Nitrogen mg/L 0.1 <0.1 <0.1 0.15 

Dissolved Organic 
Carbon mg/L 1.6 1.8 1.9 5 

Tannins and Lignins mg/L <0.5 <0.5 <0.5 NA 

Sulphide mg/L 0.01 <0.01 0.54 0.05 

Phenolics mg/L <0.002 <0.002 <0.002 NA 

Hardness (as 
CaCO3) mg/L 371 345 

276 
100 

Calcium mg/L 115 113 84.3 NA 

Copper mg/L <0.002 <0.002 <0.002 1 

Iron mg/L 0.053 0.125 0.033 0.3 

Magnesium mg/L 20.2 15.2 15.9 NA 

Manganese mg/L 0.012 0.008 0.008 0.05 

Potassium mg/L 2.7 2.2 3.6 NA 

Silica mg/L 4.88 3.98 6.01 NA 

Sodium mg/L 131 55.5 88 200 

Zinc mg/L <0.005 <0.005 <0.005 5 

ODWSOG - Ontario drinking Water Standard, Objective, or Guideline 

No E. coli bacteria were reported in the samples. Total coliform bacteria was present in Wells No. 2 

and the existing 2017 well at levels of 41 and 4 colony forming units (cfu) per 100 mL. No coliform 

bacteria were detected in Well No. 5. In other respects, the groundwater exhibits generally good 

chemical quality. The water is moderately hard and alkaline consistent with typical levels found in 

carbonate bedrock aquifers. Levels of chloride are elevated in all three wells with the highest level of 

234 mg/L in Well No. 2 being only marginally lower than the aesthetic Drinking Water Standard objective 

based on taste. Given the absence of any nearby source of deicing salts, the chlorides are likely of 

natural origin. Hydrogen sulphide was detected in Well No. 5 at 0.54 mg/L which exceeds the Ontario 

Drinking Water objective of 0.05 mg/L based on taste and odour. Marginally elevated levels of turbidity 

are attributed to the recent hydrofracking of the wells.  

4.4 Water Treatment Requirements 

The shallow Lindsay Formation aquifer is considered vulnerable to bacterial contamination and the 

water treatment for the Winery/Hotel/Restaurant/Spa project must be to an equivalent level to that 

required for a surface water source. Water takings for the project would be classified as a small drinking 

water system under O. Reg. 319/08. Water treatment equipment must be capable of achieving, at all 

times, primary disinfection including at least 99 per cent removal or inactivation of Cryptosporidium 

oocysts, at least 99.9 per cent removal or inactivation of Giardia cysts and at least 99.99 per cent 
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removal or inactivation of viruses by the time water enters the distribution system. The necessary 

treatment may be achieved in accordance with the Procedure for Disinfection of Drinking Water in 

Ontario using a combination of filtration, ultraviolet disinfection and chlorine injection with the optional 

use of either reverse osmosis or activated carbon filtration, if necessary, to achieve aesthetic criteria 

(i.e. taste). 

4.5 Potential for Well Interference 

The approximate linear distances between the test wells and nearest neighbouring private well range 

from approximately 300 (2017 Well) to 375 m (Well No. 5). The monitoring data collected during the 

pumping tests revealed no detectable response in the neighbouring wells. The potential for well 

interference under long term pumping was assessed by determining the zone of influence for a 

hypothetical test well pumping at a constant rate of 16 L/min for 12-months per year. 

We first used the Dupuit-Forcheimer equation to determine the effective hydraulic conductivity of the 

Lindsay Formation in the vicinity of the best-yielding test well (Well No. 2): 

 𝑄 = 𝜋𝐾
(ℎ2

2−ℎ1
2)

2.3 𝑙𝑜𝑔(
𝑟1
𝑟2

)
       (1) 

Where, 

Q is the discharge from the well (23 m3/day) 

K is the hydraulic conductivity (m/day) 

h1 is the height of the water table at Well 1 (assume 17.8 m) 

h2 is the height of the water table at Well 2 (19.3 m based on observed drawdown) 

r1 is the distance to observation Well 1 (assume 0.1 m) 

r2 is the distance to observation Well 2 (10 m) 

Based on a hydraulic conductivity of 7.1 x 10-6 m/s or 0.61 m/day (determined by iteration using the 

above parameter values) the estimated radius of influence under steady-state conditions may be 

estimated using the method of Niccoli et al (1998):  

𝐻 = √ℎ𝑠
2 +

𝑃

𝐾ℎ
[𝑅0

2ln (
𝑅0

𝑟𝑤
) −

𝑅0
2−𝑟𝑤

2

2
]      (2) 

Where, 

H is the height of the water table at radius of influence (m); 

hs is the saturated thickness of the seepage face (m); 

hk is the horizontal hydraulic conductivity (m/d); 

P is the recharge (m/day) 

rw is the radius of the well bore (m); and 

R0 is the radius of influence (m).  

Based on a drawdown of 15 m (extrapolation of the short-term results for Well No. 2) and annual 

average recharge of 200 mm, the above equation indicated a radius of influence of 239 m. 
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The radius of influence may also be estimated using the estimated steady-state value for Q and the 

average recharge (r) to the aquifer according to: 

𝑄 =
𝜋𝑅2 

365
         (3) 

Which yields a zone of influence of 231 m based on hypothetical test well pumping at a constant rate 

of 16 L/min for 12-months per year. 

Finally, we estimated the radius of influence using Sichardt’s formula:  

𝑅 = 3000(𝐻 − ℎ)√𝐾       (4) 

Where,  

R is the radius of influence in an unconfined aquifer (m);  

H is the initial saturated head in the unconfined aquifer (assume 20 m, i.e. a 15 m drawdown);  

h is the hydraulic head of the dewatered aquifer (assume 5 m); and 

K is hydraulic conductivity (m/s – assume 7.1 x 10-6). 

This approach yields a radius of influence of approximately 120 m.  

The estimated radius of influence derived using the different methods is summarized on Table 9: 

Table 9: Radius of Influence Estimates by Method 

Method Radius of Influence (m) Key Assumptions 

Niccoli 239 Steady-state, unconfined, horizontal radial flow, uniformly 

distributed recharge at the water table, No induced 

recharge due to drawdown, flat initial water table, 

groundwater flow to the well is axially symmetric 

Recharge 231 
No induced recharge due to drawdown. 100% water 

consumption (i.e. no infiltration of pumped water within 

the radius of influence) 

Sichardt 120 
Unconfined aquifer has infinite areal extent, the aquifer is 

homogeneous, isotropic and of uniform thickness, flat 

initial water table, the aquifer is pumped at a constant 

discharge rate, the pumping well is fully penetrating, the 

flow to the well is in a steady state 

 

All estimates of radius are less than the distance to the nearest off-site well. Therefore, we conclude 

that no water supply wells are located within the probable radius of influence of a water taking at the 

site (either in the vicinity of Well 2 or Well 5) and that well interference is unlikely. No Provincially 

Significant wetland areas or cold-water fisheries are known to occur within the estimated radius of 

influence for the water taking. For these reasons, potential to impact drinking water supply wells or 

environmental/ecological features in the vicinity of the site is considered low. 
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The radius of influence calculations are conservative in that they do not take into account the 

reinfiltration of treated wastewater onsite (some of which is hauled water and therefore represents an 

increase in groundwater recharge over existing conditions). However, the aquifer consists of fractured 

bedrock which will not behave in the same way as an ideal porous media. Localized zones of higher 

permeability soils will be associated with a locally greater radius of influence, while lower permeability 

zones will have a correspondingly reduced radius of influence.  

4.6 Onsite Sewage Treatment 

Environmental impacts to groundwater from private sewage works permittable under the Ontario 

Building Code are typically assessed under the MECP’s Guideline entitled “Technical Guideline for 

Individual On-site Sewage Systems: Water Quality Impact Risk Assessment”, dated 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 generally considered immobile in the subsurface especially in calcareous 

soil/bedrock that provides favorable conditions for the precipitation of Ca-P solids.   

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 private 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 52,830 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) = 39,622 

L/day. 

Sewage effluent nitrate of 40 mg/L is assumed yielding a total nitrate (as N) load of 1,599 g/day of 

nitrate from sewage effluent. Total dilution is equal to the sum of the 39,622 L/day (average) generated 

by sewage flows and the total groundwater recharge over the 56-ha property (total 307,000 L/day). 

These quantities yield a nitrate concentration of 4.6 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 second phase 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 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. 

                                                             

 

 

 

1 Nitrate is the principal contaminant of concern for “domestic” type sewage 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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The thin overburden across the site requires the use of raised beds in order to achieve a sufficient 

separation between the distribution tile and the bedrock. For preliminary sizing, the size of the 

distributions beds may be estimated using a loading rate of 8 L/m2/day. The following setback distances 

must be maintained: 

Table 10: Minimum Clearances for Distribution Piping  

Object Minimum Setback (m) 

Structure 5 

Well with a watertight casing to a depth of 6 m 15 

Any other well 30 

Pond 15 

Stream 15 

Property Line 3 

The use of separate grey water systems is suggested where appropriate to recycle shower and bath 

water so that it can be reused for toilet flushing or for irrigation. Given the seasonal nature of the 

proposed development, the largest flows of grey water will occur during the warm summer months 

when potential evapotranspiration is generally greater than rainfall and demand for irrigation is at its 

highest. 

5. Summary 

Based on the results of this assessment and the size of the property, we conclude that the site has the 

potential to yield sufficient quantities of groundwater to meet projected demands, and to meet the more 

stringent and costly requirements of a PTTW without adversely affecting neighbouring wells or natural 

features. The site is sufficiently large to accommodate private sewage treatment and disposal systems 

with sufficient setback distances while groundwater recharge over the property is predicted to reduce 

sewage effluent nitrate concentrations to acceptable levels.  

Specific conclusions and recommendations are provided below:  

1. The initial phase of the project will not require a PTTW, however, projected water demand for 

both phases of the the development will approach or exceed the 50,000 L/day threshold 

requiring a Permit to Take Water (PTTW). 

2. Water conservation measures as described in this report have the potential to reduce water 

required by the proposed development and these should be implemented. However, under 

Section 34.2 (1) b) of the Ontario Water Resources Act, a PTTW may be required for a system 

the capacity to take water in an amount exceeding 50,000 L/day. It is unlikely that water 

conservation measures would reduce water demands to the extent that the capacity to exceed 

50,000 L/day would not be present once both phases of the project are developed. 

3. The tested wells produced a combined yield of 27 L/min over six hours (not including the 

approximately 8 L/min capacity of Well No. 1 which was excluded because of its proximity to 

Well No. 2) suggesting that there is potential for the required water supply to be obtained from 

the bedrock aquifer at the site. Yields under sustained pumping are invariably lower than short 

term yields and additional wells will be needed to ensure a sustainable water supply and to 

support the testing requirements needed to obtain a PTTW.  

4. The radius of influence estimates presented in this report are based on a constant-rate water 

taking of 16 L/min per well (or well cluster) and a total drawdown of 15 m or less. Provided that 

these parameters are met, the radius of influence is not affected by the number of wells used 
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to produce the 16 L/min water taking. The property is sufficiently large to accommodate several 

wells or well clusters each producing a sustained 16 L/min without mutual interference or 

affecting neighbouring wells.  

5. Our radius of influence estimate is considered conservative in that we have not taken into 

account the fact that most of the water used at the site will be treated and returned to the 

subsurface on site. 

6. Additional water supply wells should be drilled in the vicinity of Wells 1 and 2 and Well 5 and 

subjected to long-duration testing (minimum 48 hours) in order to confirm the availability of 

water, the hydraulic parameters estimated as part of this study, and to support a PTTW 

application under Section 34 of the Ontario Water Resources Act. It is recognized that the 

conceptual design for Phase 2 of the project may need to be reduced in scale through the 

design phase depending on the availability of an adequate water supply. 

7. The water from the test wells is of generally good quality although susceptible to bacterial 

contamination from the infiltration of surface waters into the fractured bedrock aquifer. 

8. Water supply for the planned development will be classified as a small drinking water system 

under O.Reg 319/08. Permission in writing must be obtained from the medical officer of health 

from the Hastings Prince Edward Health Unit prior to beginning operation. 

9. Water treatment equipment must be capable of achieving primary disinfection including at least 

99 per cent removal or inactivation of Cryptosporidium oocysts, at least 99.9 per cent removal 

or inactivation of Giardia cysts and at least 99.99 per cent removal or inactivation of viruses by 

the time water enters the distribution system.  

10. If retained for water supply, the existing well (i.e. the 2017 well) should be upgraded to meet 

O.Reg. 903 construction standards with a minimum 6 m of sealed casing.  

11. Well No. 4 (A260517) should be abandoned in accordance with O.Reg. 903 if it is not to be 

retained for long term monitoring purposes. Any other water wells located on the subject 

property not in use as a water supply or monitoring well should be similarly abandoned. 

12. We recommend that water conservation measures be incorporated into the design of the 

development including the capture and use of clean roof runoff, the recycling of certain grey 

water streams, and the use of water efficient fixtures and landscaping design. 

13. Based on average annual sewage flows of 39,622 L/day groundwater recharge over the 56-ha 

property is sufficient to dilute nitrate concentrations to less than 5 mg/L in groundwater leaving 

the property.  

14. Estimated sewage flows for the initial phase of the project are less than 10,000 L/day. Flows 

of this magnitude fall under Section 8 of the Building Code and would be approved by the 

municipality. Once the second phase of the project is developed, flows would exceed this level 

and the project will then require an Environmental Compliance Approval (ECA) from the Ontario 

Ministry of Environment Conservation and Parks (MECP). 

We trust that this report is complete within our terms of reference and sufficient for your present 

requirements. Please call us if you have any questions about the report. 
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Respectfully Submitted, 

 

THE GREER GALLOWAY GROUP INC. 

CONSULTING ENGINEERS 

 

 

 

     

 

David Cooper, M.Env.Sc., B.Sc.    Charles Mitz, Ph.D., P.Geo. 

Consulting Hydrogeologist                              Senior Project Manager 

 

 

CWM/DC 
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Blocknote Servicing Study

24-May-19DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B19-12952

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: David Cooper

13-May-19DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: GWHR120319

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

A260534 A186163 A260516Client I.D.

B19-12952-1 B19-12952-2 B19-12952-3Sample I.D.

09-May-19 09-May-19 09-May-19Date Collected

Total Coliform 41 4 0cfu/100mL 1 MOE E3407 13-May-19/K

E coli 0 0 0cfu/100mL 1 MOE E3407 13-May-19/K

Background > 200 > 200 > 200cfu/100mL 1 SM9222B 13-May-19/K

Alkalinity(CaCO3) to pH4.5 245 254 272mg/L 5 SM 2320B 14-May-19/O

pH @25°C 8.06 8.15 8.07pH Units SM 4500H 14-May-19/O

Conductivity @25°C 1250 834 877µmho/cm 1 SM 2510B 14-May-19/O

Colour < 2 < 2 < 2TCU 2 SM 2120C 15-May-19/O

Turbidity 8.0 6.1 3.7NTU 0.1 SM 2130 15-May-19/O

Fluoride < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 21-May-19/O

Nitrite (N) < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 21-May-19/O

Nitrate (N) < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 21-May-19/O

Chloride 234 101 97.3mg/L 0.5 SM4110C 21-May-19/O

Sulphate < 1 17 14mg/L 1 SM4110C 21-May-19/O

Total Kjeldahl Nitrogen 0.5 0.2 0.5mg/L 0.1 E3199A.1 15-May-19/K

Ammonia + Ammonium (N) 0.33 0.14 0.37mg/L 0.05 SM4500-
NH3-H

17-May-19/K

Organic Nitrogen 0.1 < 0.1 < 0.1mg/L 0.1 E3199A.1 22-May-19/K

Dissolved Organic Carbon 1.6 1.8 1.9mg/L 0.2 EPA 415.1 22-May-19/O

Sulphide 0.01 < 0.01 0.54mg/L 0.01 SM4500-S2 14-May-19/K

Phenolics < 0.002 < 0.002 < 0.002mg/L 0.002 MOEE 3179 22-May-19/K

Tannins and Lignins < 0.5 < 0.5 < 0.5mg/L 0.5 SM5500B 14-May-19/K

Hardness (as CaCO3) 371 345 276mg/L 1 SM 3120 16-May-19/O

Calcium 115 113 84.3mg/L 0.02 SM 3120 16-May-19/O

Copper < 0.002 < 0.002 < 0.002mg/L 0.002 SM 3120 16-May-19/O

Iron 0.053 0.125 0.033mg/L 0.005 SM 3120 16-May-19/O

Magnesium 20.2 15.2 15.9mg/L 0.02 SM 3120 16-May-19/O

Manganese 0.012 0.008 0.008mg/L 0.001 SM 3120 16-May-19/O

Potassium 2.7 2.2 3.6mg/L 0.1 SM 3120 16-May-19/O

Page 1 of 2.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

Samples analysed passed holding time, as per client's request.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Blocknote Servicing Study

24-May-19DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B19-12952

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: David Cooper

13-May-19DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: GWHR120319

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

A260534 A186163 A260516Client I.D.

B19-12952-1 B19-12952-2 B19-12952-3Sample I.D.

09-May-19 09-May-19 09-May-19Date Collected

Silica 4.88 3.98 6.01mg/L 0.02 SM 3120 16-May-19/O

Sodium 131 55.5 88.0mg/L 0.2 SM 3120 16-May-19/O

Zinc < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 16-May-19/O

Page 2 of 2.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

Samples analysed passed holding time, as per client's request.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Blocknote Servicing Study

23-May-19DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B19-12724

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: David Cooper

09-May-19DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Drinking WaterSAMPLE MATRIX:

C.O.C.: DWHR120319

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

27 Partridge 
Hollow Road

Client I.D.

B19-12724-1Sample I.D.

08-May-19Date Collected

Total Coliform 4cfu/100mL 1 MOE E3407 09-May-19/K

E coli 0cfu/100mL 1 MOE E3407 09-May-19/K

Background > 200cfu/100mL 1 SM9222B 09-May-19/K

Alkalinity(CaCO3) to pH4.5 257mg/L 5 SM 2320B 10-May-19/O

pH @25°C 7.70pH Units SM 4500H 10-May-19/O

Conductivity @25°C 551µmho/cm 1 SM 2510B 10-May-19/O

Colour < 2TCU 2 SM 2120C 15-May-19/O

Turbidity 0.3NTU 0.1 SM 2130 15-May-19/O

Fluoride < 0.1mg/L 0.1 SM4110C 13-May-19/O

Chloride 9.6mg/L 0.5 SM4110C 13-May-19/O

Nitrite (N) < 0.1mg/L 0.1 SM4110C 13-May-19/O

Nitrate (N) < 0.1mg/L 0.1 SM4110C 13-May-19/O

Sulphate 9mg/L 1 SM4110C 13-May-19/O

Total Kjeldahl Nitrogen < 0.1mg/L 0.1 E3199A.1 14-May-19/K

Ammonia + Ammonium (N) < 0.05mg/L 0.05 SM4500-
NH3-H

15-May-19/K

Organic Nitrogen < 0.1mg/L 0.1 E3199A.1 21-May-19/K

Dissolved Organic Carbon 2.8mg/L 0.2 EPA 415.1 21-May-19/O

Sulphide < 0.01mg/L 0.01 SM4500-S2 13-May-19/K

Phenolics 0.012mg/L 0.002 MOEE 3179 16-May-19/K

Tannins and Lignins < 0.5mg/L 0.5 SM5500B 14-May-19/K

Hardness (as CaCO3) 295mg/L 1 SM 3120 13-May-19/O

Calcium 106mg/L 0.02 SM 3120 13-May-19/O

Copper 0.010mg/L 0.002 SM 3120 13-May-19/O

Iron < 0.005mg/L 0.005 SM 3120 13-May-19/O

Magnesium 7.39mg/L 0.02 SM 3120 13-May-19/O

Manganese < 0.001mg/L 0.001 SM 3120 13-May-19/O

Page 1 of 2.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Blocknote Servicing Study

23-May-19DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B19-12724

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: David Cooper

09-May-19DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Drinking WaterSAMPLE MATRIX:

C.O.C.: DWHR120319

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

27 Partridge 
Hollow Road

Client I.D.

B19-12724-1Sample I.D.

08-May-19Date Collected

Potassium 0.8mg/L 0.1 SM 3120 13-May-19/O

Silica 3.87mg/L 0.02 SM 3120 13-May-19/O

Sodium 5.2mg/L 0.2 SM 3120 13-May-19/O

Zinc < 0.005mg/L 0.005 SM 3120 13-May-19/O

Page 2 of 2.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Redtail East Servicing Study

30-May-19DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B19-13549

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: David Cooper

15-May-19DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: GWHR120319

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

19624 LPClient I.D.

B19-13549-1Sample I.D.

14-May-19Date Collected

Total Coliform 73cfu/100mL 1 MOE E3407 15-May-19/K

E coli 0cfu/100mL 1 MOE E3407 15-May-19/K

Background > 200cfu/100mL 1 SM9222B 15-May-19/K

Alkalinity(CaCO3) to pH4.5 268mg/L 5 SM 2320B 16-May-19/O

pH @25°C 7.79pH Units SM 4500H 16-May-19/O

Conductivity @25°C 869µmho/cm 1 SM 2510B 16-May-19/O

Colour < 2TCU 2 SM 2120C 24-May-19/O

Turbidity 1.1NTU 0.1 SM 2130 24-May-19/O

Fluoride < 0.1mg/L 0.1 SM4110C 28-May-19/O

Chloride 101mg/L 0.5 SM4110C 28-May-19/O

Nitrite (N) < 0.1mg/L 0.1 SM4110C 28-May-19/O

Nitrate (N) 1.3mg/L 0.1 SM4110C 28-May-19/O

Sulphate 13mg/L 1 SM4110C 28-May-19/O

Total Kjeldahl Nitrogen 0.1mg/L 0.1 E3199A.1 22-May-19/K

Ammonia + Ammonium (N) 0.09mg/L 0.05 SM4500-
NH3-H

22-May-19/K

Organic Nitrogen < 0.1mg/L 0.1 E3199A.1 28-May-19/K

Dissolved Organic Carbon 2.1mg/L 0.2 EPA 415.1 27-May-19/O

Sulphide < 0.01mg/L 0.01 SM4500-S2 21-May-19/K

Phenolics < 0.002mg/L 0.002 MOEE 3179 24-May-19/K

Tannins and Lignins < 0.5mg/L 0.5 SM5500B 21-May-19/K

Hardness (as CaCO3) 303mg/L 1 SM 3120 22-May-19/O

Calcium 114mg/L 0.02 SM 3120 22-May-19/O

Copper < 0.002mg/L 0.002 SM 3120 22-May-19/O

Iron 0.101mg/L 0.005 SM 3120 22-May-19/O

Magnesium 4.41mg/L 0.02 SM 3120 22-May-19/O

Manganese 0.003mg/L 0.001 SM 3120 22-May-19/O

Potassium 0.5mg/L 0.1 SM 3120 22-May-19/O

Page 1 of 2.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Redtail East Servicing Study

30-May-19DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B19-13549

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5, 

Belleville Ontario K8N 4Z5 Canada

Report To:

Attention: David Cooper

15-May-19DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: GWHR120319

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

19624 LPClient I.D.

B19-13549-1Sample I.D.

14-May-19Date Collected

Silica 3.30mg/L 0.02 SM 3120 22-May-19/O

Sodium 71.8mg/L 0.2 SM 3120 22-May-19/O

Zinc 0.436mg/L 0.005 SM 3120 22-May-19/O

Page 2 of 2.

Richard Lecompte 

Laboratory Supervisor

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



 

 

 

 
  

Appendix C 

MECP Well Records 































Well Location 
Address of Well Location HIGHWAY 33 

Township HILLIER TOWNSHIP 

Lot 030 

Concession CON 03 

County/District/Municipality PRINCE EDWARD 

City/Town/Village  

Province ON 

Postal Code n/a 

UTM Coordinates 
NAD83 — Zone 18 
Easting: 299299.00 
Northing: 4871561.00 

Municipal Plan and Sublot Number   

Other   

Overburden and Bedrock Materials Interval 
General 
Colour 

Most Common 
Material 

Other 
Materials 

General 
Description 

Depth 
From 

Depth 
To 

BRWN LOAM    SOFT 0 ft 2 ft 

BRWN STNS FCRD DNSE 2 ft 3 ft 

BRWN SHLE    PORS 3 ft 6 ft 

GREY LMSN    HARD 6 ft 60 ft 

Annular Space/Abandonment Sealing Record 
Depth 
From 

Depth 
To 

Type of Sealant Used 
(Material and Type) 

Volume 
Placed 

0 ft 8.5 ft NEAT CEMENT   

Method of Construction & Well Use 
Method of Construction Well Use 

Cable Tool  

   Domestic 

    

Status of Well 
Water Supply 

Construction Record - Casing 



Inside 
Diameter 

Open Hole or material 
Depth 
From 

Depth 
To 

6.25 inch STEEL 0 ft 8.5 ft 

        

Construction Record - Screen 
Outside 
Diameter 

Material 
Depth 
From 

Depth 
To 

            

        

Well Contractor and Well Technician Information 
Well Contractor's Licence Number: 6005 

Results of Well Yield Testing 
After test of well yield, water was CLEAR 

If pumping discontinued, give reason    

Pump intake set at 45 ft 

Pumping Rate 3.5 GPM 

Duration of Pumping    

Final water level 12 ft 

If flowing give rate    

Recommended pump depth 45 ft 

Recommended pump rate 3.5 GPM 

Well Production    

Disinfected? Y 

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

SWL 5 ft     

1 8 ft 1 10 ft 

2 9.17 ft 2 8.25 ft 

3 10.5 ft 3 7.5 ft 

4 11.42 ft 4 7 ft 

5 11 ft 5 6.327 ft 

10 11.75 ft 10 5.17 ft 



15 12.25 ft 15 5 ft 

20 12 ft 20 5 ft 

25 12 ft 25 5 ft 

30 12 ft 30 5 ft 

40 12 ft 40 5 ft 

45   45   

50 21 ft 50 5 ft 

60 12 ft 60 5 ft 

Water Details 
Water Found at Depth Kind 

10 ft Untested 

12 ft Untested 

16 ft Untested 

Hole Diameter 
Depth 
From 

Depth 
To 

Diameter 

0 ft 8.5 ft 8.625 inch 

8.5 ft 50 ft 6.25 inch 

      

Audit Number: Z238709 

Date Well Completed: January 12, 2017 

Date Well Record Received by MOE: March 03, 2017 

 



 

 

 

 
 

 

Appendix D 

Hydrographs 



PROJECT:

KEY PLAN:

FIGURE D-1:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

WELL HYDROGRAPH – PUMPING WELL 

NO. 2

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy



PROJECT:

KEY PLAN:

FIGURE D-2:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

LOG DRAWDOWN AND RECOVERY –

PUMPING WELL NO. 2

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy



PROJECT:

KEY PLAN:

FIGURE D-3:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

WELL HYDROGRAPH – OBSERVATION 

WELL NO. 1

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy



PROJECT:

KEY PLAN:

FIGURE D-4:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

WELL HYDROGRAPH – OBSERVATION 

WELL NO. 4

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy



PROJECT:

KEY PLAN:

FIGURE D-5:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

WELL HYDROGRAPH – 2017 PUMPING 

WELL

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy



PROJECT:

KEY PLAN:

FIGURE D-6:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

LOG DRAWDOWN AND RECOVERY –

2017 PUMPING WELL

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2
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2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy
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FIGURE D-7:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

WELL HYDROGRAPH – PUMPING WELL 

NO. 5

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

4) Pumping rate was unstable during the 

testing due to generator malfunction. 

Pumping rate shown is the estimated 

average over the test duration
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FIGURE D-8:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

LOG RECOVERY GRAPH – PUMPING 

WELL NO. 5

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure
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2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy
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FIGURE D-9:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

LOG RECOVERY GRAPH – PUMPING 

WELL NO. 5

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-5

19624 Loyalist Pkwy

27 Partridge Hollow
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FIGURE D-10:

WATER SERVICING ASSESSMENT

REDTAIL EAST WINERY DEVELOPMENT

CONSECON, ONTARIO

Scale: as shown

Well-1

NOTES:

LOG RECOVERY GRAPH – PUMPING 

WELL NO. 5

1) Quantity testing carried out on May 9, 

2019

2) On-site pressure and temperature data 

collected using a Solinst Model 3001 

datalogging transducer

3) Water level data corrected for 

fluctuations in barometric pressure

Well-2

Well-4

2017 Well

Well-527 Partridge Hollow

19624 Loyalist Pkwy




