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1. INTRODUCTION 

 

In January 2020, BluMetric Environmental Inc. (BluMetric™) was retained by Phase Three 

Developments Inc. to complete a Hydrogeological Assessment for two parcels of land located 

immediately north of Main St. and east of Belleville St. in Wellington, ON, subsequently referred 

to as “the Property”. The purpose of the assessment is to assess the hydrogeological conditions of 

the Property which is proposed for residential development on municipal servicing. The 

assessment was completed to fulfill the hydrogeological study requirements specified by the 

Quinte Conservation Authority (QCA) Director of Development Services in response to the 

concept plan submission for the residential development of the Property owned by Phase Three 

Developments Inc.  

 

 

2. SCOPE OF INVESTIGATION 

 

The purpose of the investigation is to address the concerns specified by QCA and the Director of 

Development summarized as follows: 

 

 Assess hydrogeological conditions of the Property. 

Assess the risk to the groundwater on adjacent lands that may result from the migration 

of contaminated materials and from the lowering of the piezometric surface of the 

groundwater beneath the Property. 

 Assess the potential impacts from the development on nearby private wells, as well as 

the potential impact of servicing trenches and drainage improvements (including the 

operation of basement sumps) on the characteristics of local groundwater.  

 

This report is intended to be used as supporting documentation for approval of the planned 

subdivision by Phase Three Developments Inc., and has been written to meet the requirements 

set out by the Quinte Conservation Authority (QCA), and the Director of Development. 

 

The following tasks were undertaken to prepare this report: 

 

 A review of available records relating to hydrogeology and neighbouring well water 

supplies.  

 Reconnaissance of the Study Area (500 m radius of the Property).  

 Door to door site visits of residents potentially affected by the proposed development.  

 The evaluation of the assembled information. 

 



 

The hydrogeology risk brief included an assessment of site hydrostratigraphic and groundwater 

flow conditions, estimation of potential groundwater de-watering and an assessment of potential 

environmental impacts to surface water and groundwater due to the proposed development. 

The potential for nearby water well supplies to be impacted by the construction/development 

was assessed and mitigation measures were identified to minimize the potential for any adverse 

effects.  

 

The proposed Subdivision will increase the residential density of the area, which will 

subsequently increase impervious area, making it more difficult to maintain predevelopment 

recharge rates for groundwater.  Measures to maintain- predevelopment groundwater recharge 

rates within the development concept plan have focused on the maintaining use of natural 

features and the use of stormwater management ponds (SMPs). The QCA has expressed the 

importance of maintaining pre-development water balance targets and ensuring that nearby 

groundwater users are not affected. The goal of the development concept plan is to ensure that 

quality and quantity of the groundwater in these areas and the function of the recharge will be 

protectedThe hydrogeological assessment provided herein serves to identify the potential for 

adverse impact to local groundwater and propose measures to mitigate potential impacts. 

 

2.1 GENERAL DESCRIPTION OF THE PROPERTY 

 

The Property consists of two irregular shaped parcels of land located immediately south of the 

Millennium Trail (former Canadian National Railway) and east of Belleville St. Residential and 

commercial properties are located south and west of the property. Further south is West Lake. 

Agricultural properties are located north of the Millennium Trail and east of the Property  

(Figure 1 & Figure 2).  The Property is legally described as Part of Lots 1, 2, 3, 21, 22, 23 and 43 

Registrar’s Compiled Plan No. 16; Part of Lots 50, 61, 62, 63, 64, 65, 66, 67, 68, 69 and 70 All 

Lots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 

29, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 

56, 57, 58, 59, 60 and 71 Registrar’s Compiled Plan No. 15; Lot 193 Registered Plan No. 8; 

Village of Wellington, Now Municipality Of The County Of Prince Edward. It is part of Part of  

PIN 55050 – 0143 and PIN 55050-0145.  

 

The property being considered for development comprises an area of approximately 14.2 

hectares. Agricultural plots cover approximately 90% of the property while the remaining 10% is 

vegetated (primarily trees with some grasses, bushes, and shrubs).  

 

The general location of the Property is shown in Figure 1.  



 

2.2 EXISTING SITE DRAINAGE AND GEOLOGY 

 

The general elevation of the Property is approximately 86 meters above sea level (masl). On a 

regional scale, topography slopes south towards West Lake. A topographic map is provided in 

Figure 2.  

 

As indicated on Figure 2, the existing surface topography is gently sloping from north to 

south/southeast across the Property, the highest point being 90 masl and the lowest being 77 

masl with a 13 m change in ground surface elevation from north to south. The steepest on-Site 

grade is located near the centre of the Property. It is understood that storm sewers will convey 

water to the south east to a SMP. It is anticipated that excavation or blasting of the bedrock may 

be necessary in order to construct a SMP large enough to serve the proposed development. 

 

Currently, stormwater ultimately discharges into the roadside ditch alongside County Road 33, 

and then into West Lake. A visual inspection of the on-Site drainage areas on January, 8
th
 2020 

identified evidence of salt staining along the roadside due to the application of road salt for de-

icing. No flowing or standing surface water was observed on this date.  

 

Published accounts describe the soil in the general vicinity of the Property as exposed bedrock 

with less than 1 m of drift cover (Ontario Geological Survey, 2010). The soil texture is described 

as predominately loam (Soil Survey Complex, 1945-2009) which is soil composed mostly of sand 

silt and a smaller amount of clay.  

 

Published accounts describe the bedrock in the area as the Shadow Lake Formation consisting of 

limestone, dolostone, shale, arkose and sandstone (Ontario Geological Survey, 2010). 

 

2.3 GROUNDWATER RECHARGE 

 

The proposed residential development will result in urbanization of the existing agricultural lands 

and has potential repercussions on the hydrological cycle including:  

 

- changes to the storm water regime; 

- changes in the ground and soil permeability, resulting in a change in infiltration; 

- interception of water on impermeable surfaces; 

- the potential for contamination; 

 

  



 

Urban areas generate both nonpoint and point sources of contaminants. Point sources that affect 

groundwater quality include leaking storage tanks, as well as miscellaneous accidental spills. The 

other nonpoint sources of contamination which are of potential concern include road salting and 

other organic or inorganic contaminants found in surface runoff from paved roadways. Upon 

review of the planning documents prepared by Ainley Group Inc., measures have been included 

to mitigate the effects of urbanization on the water balance, water quality, and water quantity. 

Snow melt and rain water on the road ways will be collected in storm manholes and then be 

diverted into SMPs. The SMP’s role is to act as a settling pond which will include the inflow of 

stormwater into a forebay and then permanent pool.  

 

Growth of the Village of Wellington will potentially result in an overall increase in the amount of 

road salt used in the Study Area. This may result in a greater input of sodium and chloride to the 

shallow aquifer.  Based on the location of domestic well supplies to the east of the urban area 

and an inferred local groundwater flow direction to the south toward West Lake, the additional 

road salt should not have an adverse impact to the well water supplies.  

 

The stormwater from the proposed development will also potentially contain increased 

suspended sediments from winter sanding, and nutrients from fertilizers, pet and yard waste. The 

use of the SMP will help mitigate much of these contaminant concerns for groundwater recharge. 

For the nearby well users within the study area to the east the groundwater recharge is inferred 

to be occurring from the lands to the north of these properties. This area is predominantly 

agricultural fields and forest, as shown in Figure 2.  Consequently, stormwater from the proposed 

development should not have an adverse effect on the groundwater users in the Study Area.    

 

 

3. RECORDS REVIEW AND FIELD SURVEY 

 

3.1 GENERAL 

 

Information contained within the following publicly available databases was reviewed: 

 

 Hamilton, S.M. 2015. Ambient groundwater geochemistry data for southern  

Ontario, 2007–2014; Ontario Geological Survey (OGS), Miscellaneous Release– 

Data 283–Revised. 

 Ministry of the Environment and Climate Change (MOECC). 2015. Water Well 

Information System (WWIS). Accessed January, 2020. 

 Ontario’s Environmental Registry. http://www.ebr.gov.on.ca/ERS-WEB-External/ 

 Ministry of Natural Resources and Forestry (MNRF). 2015. Pits and Quarries Online 

Database. Accessed January, 2020. 

http://www.ebr.gov.on.ca/ERS-WEB-External/


 

The following additional data sources were investigated: 

 

 Ontario Geological Survey (OGS), 2011. 1:250 000 scale bedrock geology of Ontario; 

Ontario Geological Survey, Miscellaneous Release–Data 126 - Revision 1. 

 Ontario Geological Survey (OGS), 2010. Surficial geology of southern Ontario; Ontario 

Geological Survey, Miscellaneous Release—Data 128 – Revised. 

 Geotechnical Investigation Report dated June 22, 2019. Ainley Group 

 BluMetric Environmental Inc., 2017. Soil Sampling for Phase Three Developments Inc. in 

Wellington, ON. Letter Report. 5 June 2017.  

 BluMetric Environmental Inc., 2017.  Phase One ESA – Phase Three Developments Inc. 

Wellington ON. June 2017. 

 

3.1.1 Water Well Records and Ambient Groundwater Geochemistry 

 

The Ministry of Environment, Conservation and Parks (MECP) Water Well Information System 

(WWIS) database was reviewed for well locations situated within 2000 m of the property. There 

were thirty-three records found in the WWIS database for the Study area. The reported uses for 

these water wells included: domestic, commercial, industrial and agricultural supply wells, as well 

as monitoring wells. Some wells were also listed as abandoned supply wells. It also appears as 

though many of the abandoned supply wells in the database are in areas now on municipal 

servicing. 

 

The proposed development will be fully serviced by municipal water and sewer services. 

However, upon reviewing water well records and conducting a field survey, it was identified that 

all properties located outside of the Village of Wellington Town line remain serviced by 

individual private well water supplies consisting of standard drilled wells; this is indicated on 

Figure 2. These properties lie directly south east of the Property and proposed development. 

Based on an inferred regional groundwater flow gradient to the south towards West Lake , the 

properties are mostly side gradient of the proposed development. 

 

A review of the ambient groundwater geochemistry study for southern Ontario completed by the 

Ontario Geological Survey (Hamilton, 2015) identified two wells sampled within a 5 km radius 

of the Property. These wells (No. 13-AG-183, and 13-AG-184) are located to the north east of the 

Property at distances of approximately 3.0 km, and 4.2 km, respectively.  The completion depths 

of the two wells ranged between 3.96 m below ground surface (bgs) (13-AG-183) and 10.97 m 

bgs (13-AG-184). 13-AG-183 is an overburden dug well, and 13-AG-184 is a drilled bedrock well. 

Groundwater quality sampling of these wells was conducted in July of 2013.  

 

  



 

The analytical results, as summarized within Table 1, identified exceedances of the Ontario 

Drinking Water Standards (ODWS) for Nitrate, Total Dissolved Solids (TDS) and Total Coliforms 

for the drilled well (13-AG-184). The dug well (13-AG-183) exceeded ODWS for Total and Fecal 

Coliform values. These results suggest that the background groundwater quality in the vicinity of 

the property is characterized by slightly to moderately elevated TDS concentrations (ranging  

between 466 to 609 mg/L). It also suggests that the wells in the area are susceptible to bacteria 

and nitrate contamination likely attributed to agricultural land use.  

 

The concentrations for calcium were recorded to be 112.09 mg/L in the drilled well (13-AG-184) 

and 96.73 in the dug well (13-AG-183). Sodium and chloride levels were not elevated in these 

wells. Elevated sodium and chloride are typically indicators of road salting impacts. These 

ambient groundwater wells were however located in a more rural setting where there is likely 

less road salt applied than in the study area.  

 

Table 1: Ambient Groundwater Quality (Hamilton, 2015) 

Parameter Units ODWS* 13-AG-183 13-AG-184 

Sample Date   2013-07-05 2013-07-05 

Latitude_WGS_84     43.98638881 43.98137893 

Longitude_WGS_84     -77.29560537 -77.31234393 

Aquifer type -   Dug Bedrock 

Well type -   Overburden Drilled 

Year drilled -   1973 1971 

Well depth m m   3.96 10.97 

Static WL  m_TOC   2.44 1.22 

Purging vol. litres   160 360 

Water clarity -     Clear 

Water colour -   Colourless Colourless 

Water smell -   None None 

Conductivity muS/cm   604 801 

pH pH_units 6.5 to 8.5 6.59 6.73 

ORP mV_Ag-AgCl   175.8 156 

H2S mg_L_S2- 0.05 0 0 

Ca mg_L   96.73 112.09 

Mg  mg_L   6.119 21.018 

Na  mg_L 200 2.698 13.658 

K  mg_L   13.87 2.605 

HCO3-  mg_L   329 382 

SO42-  mg_L 500 9.81 45.71 

Cl-  mg_L 250 3.98 21.43 

NO3- mg_L_as_N 10 4.34 10 

NO2-  mg_L_as_N 1 -0.003 0.102 

NH3+NH4+  mg_L_as_N   -0.04 -0.04 



 

Parameter Units ODWS* 13-AG-183 13-AG-184 

TKN  mg_L_as_N   0.07 0.65 

Organic_N  mg_L_as_N   0.07 0.65 

Br- mg_L   -0.02 0.193 

F- mg_L 1.5 0.072 0.077 

Iodide field mu_g_L   -5 27.2 

PO43-  mg_L   -0.04 -0.04 

DIC  mg_L   61.7 67.4 

DOC  mg_L   3 3.8 

B  mg_L   0.017 0.036 

Fe  mg_L 0.3 -0.015 -0.015 

Sr  mg_L   0.194 1.003 

Si  mg_L   3.717 3.788 

Total Coliform counts_100mL 0 640 5 

Fecal Coliform counts_100mL 0 147 0 

CH4(aq) mg_L   0.037121   

Insitu_CH4(aq) Percent saturation   0.10368   

TDS mg_L_Calc 500 466.7 609.5 

Ag mu_g_L   -0.005 -0.005 

Al  mu_g_L 100 -5 -5 

As  mu_g_L 25 0.261 0.098 

Ba  mu_g_L 1000 32.8 122.2 

Cd  mu_g_L 5 -0.01 -0.01 

Ce  mu_g_L   -0.002 0.0025 

Co  mu_g_L   -0.005 0.359 

Cr  mu_g_L 50 0.143 0.09 

Cs  mu_g_L   0.0024 0.0127 

Cu  mu_g_L 1000 42.99 2.57 

Dy  mu_g_L   0.0035 0.0013 

Er  mu_g_L   0.0012 -0.001 

Eu  mu_g_L   -0.0004 -0.0004 

Ga  mu_g_L   0.0045 0.0036 

Gd  mu_g_L   0.0025 0.0014 

Hf  mu_g_L   -0.004 -0.004 

Hg ng_L 100 -1.5 -1.5 

Ho  mu_g_L   0.0004 0.0002 

La  mu_g_L   0.0084 0.0025 

Li  mu_g_L   0.936 10.76 

Lu  mu_g_L   0.00019 -0.0001 

Mn  mu_g_L 50 -1 20 

Mo  mu_g_L   0.549 1.539 

Nb  mu_g_L   -0.001 0.0011 

Nd  mu_g_L   0.0112 -0.003 

Ni  mu_g_L   -0.1 1.02 

Pb  mu_g_L 10 0.2558 0.0187 

Pr  mu_g_L   0.0027 0.0007 



 

Parameter Units ODWS* 13-AG-183 13-AG-184 

Rb  mu_g_L   3.529 2.075 

Sb  mu_g_L   0.034 0.058 

Se  mu_g_L 10 0.26 0.87 

Sm  mu_g_L   0.002 -0.001 

Sn  mu_g_L   -0.01 -0.01 

Ta  mu_g_L   -0.0003 -0.0003 

Tb  mu_g_L   0.00039 0.00012 

Th  mu_g_L   -0.001 -0.001 

Ti  mu_g_L   0.48 -0.1 

Tl  mu_g_L   0.0017 0.0042 

Tm  mu_g_L   0.00034 -0.0001 

U  mu_g_L 20 0.425 3.036 

V  mu_g_L   0.4061 0.0335 

W  mu_g_L   -0.01 -0.01 

Y  mu_g_L   0.0284 0.0123 

Yb  mu_g_L   -0.001 0.001 

Zn  mu_g_L 5000 7.4 1.5 

Zr  mu_g_L   -0.1 -0.1 

Tritium -     17.52 

Notes: 

    

* 

 - Ontario Drinking-Water Quality Standards Regulation O. Reg. 

169/03 

   - Denotes Exceedance of ODWS 

  

Upon review of the Water Well Records for wells within the study area the overburden materials 

are most commonly reported in the water well records as a mixture of sand gravel, silt and clay 

indicative of a glacial till overlying grey limestone bedrock at various depths. Groundwater was 

typically encountered at depths of 3 m (11 feet) or another zone  

at 9 m (30 feet) bgs. Installed water well screens are reported as ranging  

from 3 m (10 feet) to 5 m (16.4 feet) in length. Reported well pumping rates range  

from 18.9 L/minute (5 gallons per minute) to >150 L/minute (>40 gallons per minute). Reported 

static water level depths are fairly consistent with a range from 0.91 m to 2.44 m below ground 

surface. The wells in general are all good production wells based on reported yields. Overall, the 

well depths are considered shallow, ranging in depth between 7.7 m (25.5 feet) to 20 m (65.5 

feet), with the majority of wells being installed to a depth of 10 m bgs (33 feet). A summary of 

the well construction details are provided below in Table 2. 

 

 



Table 2: Well Construction Summary – Wells within the Study Area 

WELL ID ZONE EAST83 NORTH83 Depth (feet bgs) Depth (m bgs) Lithologic Unit GPM LPM Static WL (feet bgs) Static WL (m bgs) 

Water Found At 

(Feet bgs) 

Water Found at 

(m bgs) 

Year 

5301084 18 313409 4869432 33 10.1 limestone 5 18.93 8 2.44 30 9.1 1953 

5301085 18 313212 4869329 35 10.7 Grey Limestone 8.3 31.42 7 2.13 32 9.7 1958 

5301090 18 313095 4869334 32 9.8 Grey Limestone 6.7 25.36 3 0.91 20 6.1 1959 

5301091 18 313161 4869291 28 8.5 Grey Limestone 8.3 31.42 4 1.22 - - 1959 

5302285 18 313230 4869541 35 10.7 Grey Limestone 5 18.93 5 1.52 - - 1971 

5303781 18 313290 4869541 35 10.7 Grey Limestone 10 37.85 6 1.83 30 9.1 1978 

5304166 18 313399 4869399 25.5 7.8 Grey Limestone 50 189.25 5 1.52 11 3.4 1982 

5304167 18 313429 4869620 65.5 20 Grey Limestone 0 0 5 1.52 0 0 1982 

5304168 18 313399 4869399 24.5 7.5 Grey Limestone 50 189.25 5 1.52 12 3.7 1982 

7043046 18 313630 4869621 30.59 9.3 Grey Limestone 6.08 23 3.12 0.95 12 3.7 2007 

 



 

 

3.1.2 Field Survey 

 

The Property was visited on January 8, 2020, for the purpose of identifying which residents were 

using groundwater wells and determine the characteristics of the wells in the area. Door to door 

visits were conducted and letters with self-addressed envelopes with a questionnaire were left 

with the residents. In person interviews were conducted with a small number of the residents 

who were home at the time of the site visit.  

 

A distance of 1000 m along County Road 33 (Loyalist Pkwy) was visited and residents were 

surveyed. The study area which was defined as a 500m radius of the site was observed to be 

generally surrounded by light commercial and residential land use to the south and west, and by 

agricultural land use to the north and east. The residents within the town line of the Village of 

Wellington were all verified to be connected to municipal water and sewer services.  

 

Heading east, along Wellington Main Street, the first home on a well was determined to  

be 16175 County Road 33. The homeowner reported not knowing a lot about the well however 

they reported no history of water quality or quantity issues. The homes in the study area are 

primarily of recent construction with upgraded septic systems and existing water wells. Three 

residents were interviewed and were asked to mail a completed questionnaire if they wished to 

participate in the current study. None of the residents returned the survey, nor did any of the 

residents complete the questionnaire. The residential letter and survey is included in Appendix A.  

 

The available well records are included in the Table 2 above and shown on Figure 2 based on 

coordinates provided in the WWIS database. The well users are located to the south east of the 

Property. The field survey concluded that homes directly downgradient of the proposed 

development Property are on municipal services for water and sewer. However,  

approximately 11 existing well water supplies are located within 800 m of the proposed 

development. 

  

3.1.3 Test Pitting and Borehole Logs 

 

A field program was conducted as part of a Geotechnical Investigation by Ainley Group with 

results summarized in a report titled “Geotechnical Investigation Report dated June 22, 2019.” 

The field program consisted of the excavation of 23 test pits to investigate the sub-surface 

conditions. The test pits were excavated to depths ranging from 0.35 m to 3.0 m bgs using a 

track mounted excavator. Groundwater conditions in the test pits were monitored during the 

investigation. In general, the overburden soils consisted of a layer of topsoil overlying silty clay 

and glacial till over limestone bedrock.  



 

 

Silty clay was encountered in nine of the test pits at depths between 0.3m bgs to 0.4m bgs 

extending to depths of 0.5m bgs and 1.8m bgs where either glacial till or bedrock was 

encountered.   

 

Groundwater infiltration was encountered in all of the test pits near the overburden soil and 

bedrock contact with the exception of Test pit 8, where bedrock was not encountered and 

groundwater was also not observed.   

 

The Geotechnical Report findings identified groundwater in the test pits that would require sump 

pumps to be used. Dewatering may be required during the construction of the building 

foundations as well. The QCA identified that adequate separation of 0.3 metres between the 

bottom of the basements and the high water table should be noted. At this time there are no 

groundwater piezometers across the site to identify the static and high-water table elevations. 

Dewatering during construction may require MECP’s Environmental Activity and Sector Registry 

(EASR) for Water Taking. The EASR is a risk-based environmental approvals program which 

allows businesses to register prescribed water taking activities in the EASR instead of obtaining a 

Permit to Take Water (PTTW). This includes construction site dewatering involving more  

than 50,000 L/day and less than 400,000 L/day. This activity would require a discharge plan if it 

does apply. 

 

Three boreholes were drilled across the Property by Ainley Group in November of 2019. The 

boreholes did not encounter groundwater and no monitoring wells were installed. The boreholes 

encountered bedrock at depths ranging from 1.34 m bgs to 3 m bgs.    

 

Based on the reviewed information the observed groundwater in the base of the site test pits 

may be indicative of perched water table conditions over the impermeable bedrock surface.  The 

perched water table would occur temporarily following periods of precipitation and snow melt. 

If blasting is to occur as part of the construction of a SMP then dewatering may also be required. 

 

3.1.4 Groundwater Contamination Concerns 

 

The contamination of the groundwater as a result of the development is a concern raised by 

QCA. Servicing trenches can provide potential preferential flow paths for stormwater and 

meltwater which may be carrying contaminants from road surfaces to the perched groundwater 

table at the overburden and bedrock contact. The contaminants of concern are likely limited to 

point source residential spills and road salting activities.  Residential spills are characteristic of all 

urbanized areas and typically do not pose a concern for a large area given the volumes involved.  



 

 

The vertical and lateral preferential flow should be considered in the construction and backfilling 

or grading of these servicing trenches. Soils with lower hydraulic conductivity should be 

considered as backfill.  

 

The increased application of road salt may result in a nominal increase of sodium and chloride in 

local groundwater. Increased sodium in well water supplies can pose a potential health concerns 

for people with Sodium sensitive diets. County Road 33, which runs east to west as shown in 

Figure 2 is the primary thoroughfare for the Village of Wellington. This road likely already 

receives a considerable amount of road salt throughout the winter season and road salt impacts 

may already exist for some shallow well water supplies.  Baseline well water quality sampling for 

well water supplies adjacent to the proposed development would serve to characterize existing 

salt impact, if any, prior to construction of the development. 

 

To address the concerns for potential contaminant migration from the former Belleville Street 

Dump and other nearby waste generators a Phase One Environmental Site Assessment (ESA) was 

previously performed by BluMetric at the Property (BluMetric, June 2017).  Information in this 

report relating to other potential groundwater contaminant sources in the area of the Property is 

summarized below.  

 

BluMetric Environmental Inc., 2017.  Phase One ESA – Phase Three Developments Inc. 

Wellington ON. June 2017. 

 

The Phase One ESA report included a record search which reviewed available databases including 

Anderson’s Waste Disposal Sites (ANDR) database: 

 

Company 

Name 
Location Date(s) Details 

Distance and 

Direction from 

the Property 

Elevation 

Difference 

Relative to the 

Property 

Belleville St. 

Dump 

Wellington, 

ON.  

Active from 

1973 to 1974 

Sanitary landfill for the 

municipality of 

Wellington Village. 

Cited as a closed waste 

disposal site in the 

MOEE 1994 Waste 

Disposal Site Inventory.  

184 m west 

southwest 
-0.62 m 

 

The record listed at the address above is located cross-gradient to and at a lower elevation from 

the Property. Based on its proximity and age it was determined to be a low level of concern for 

the Property and nearby water well users to the East. 

 

  



 

 

Also, as part of the Phase One ESA, four records were identified under the Ontario  

Regulation 347 Waste Generators Summary (GEN) database: 

 

Company Name Location Date(s) Details 

Distance and 

Direction 

from the 

Property 

Elevation 

Difference 

Relative to 

the Property 

The Corporation 

of the County of 

Prince Edward (2 

records) 

111 Belleville St., 

Wellington, ON.  
2012 None provided 111 m west  -0.86 m 

S.D. Morden 

Transport Ltd.(2 

records) 

126 Main Street, 

Wellington, ON  

1992,1993,

1997 to 

2001 

Petroleum 

distillates 

Waste oil and 

lubricants 

152 south 

southwest 
-9.41 m 

Corporation of 

the County of 

Prince Edward 

Community 

Centres  

111 Belleville St., 

Wellington, ON.  
2012 None provided 

174 west 

southwest 
-0.86 m 

MacEwen 

Petroleum Inc. (2 

records)  

136 Wellington 

Main 

Wellington, ON.  

2015, 2016 

Waste crankcase 

oils and lubricants 

Light fuels 

Waste oils/sludges 

234 m south 

southwest  
-9.51 

 

The records listed at the addresses above are also located cross-gradient to the Property and at a 

lower elevation from the Property. These records identified by the GEN database pose a low 

level of concern for the Property and neighbouring groundwater users. 

 

Potential Groundwater Impacts during Development Construction  

 

Another contamination concern was identified during planning of the proposed development.  

Bedrock blasting may be proposed on the Property for the construction of a SMP.  Blasting 

activities create ground vibrations which have the potential to increase the turbidity in the short-

term for nearby well water supplies. Bedrock blasting would likely only affect wells located 

within a few metres of the blast location. Based upon the proposed location of the SMP it 

appears to be a sufficient distance from existing wells users and no direct impacts would be 

noted.  

 

The other potential short-term impact is the introduction of residual nitrates from blasting 

materials into the groundwater system. Given that the groundwater users are primarily cross-

gradient from the Property and blasting location it is unlikely that concentrations would increase 

from baseline. Nitrites would also likely be naturally attenuated with time.   

 



 

 

4. SUMMARY 

 

The findings of the study are that presumably, the shallow bedrock is fractured and the shallow 

bedrock and overburden are hydraulically connected.  Static water level data collected from the 

MECP well records indicated water levels ranged between 1 mbgs and 2.4 mbgs with water levels 

in both the overburden and shallow bedrock wells. The groundwater flow direction was 

determined to be generally to the south/south-east following ground surface topography. It is 

suspected that a downward vertical gradient exists between the overburden/shallow bedrock and 

the bedrock aquifer utilized by the supply water wells. The residences which are still using wells 

as their water supply are located south-east of the proposed subdivision Property. A study area 

of 500m radius was used. The groundwater flow direction from the Property can be inferred as 

south, towards the lake. Given that the groundwater catchment and recharge for the area 

comprises a fairly large area of low gradient agricultural lands it is unlikely that the proposed 

development of the Property would have notable effect on the groundwater quantity and 

quality to the existing well users in the study area.  

 

Dewatering may be required during the construction of the building foundations. Static and high-

water groundwater elevations are not known at this time. Determining groundwater levels across 

the site using groundwater piezometers could provide construction recommendations in order to 

meet adequate separation of 0.3m between the bottom of the basements and the high water 

table. Dewatering during construction may require MECP’s Environmental Activity and Sector 

Registry (EASR) for Water Taking. The EASR is a risk-based environmental approvals program 

which allows businesses to register prescribed water taking activities in the EASR instead of 

obtaining a PTTW. This includes construction site dewatering involving more than 50,000 L/day 

and less than 400,000 L/day. This activity will require a discharge plan if it does apply. 

 

Servicing trenches could create preferential flow paths for storm water and meltwater carrying 

contaminants from road surfaces to the groundwater aquifer at the overburden and bedrock 

contact. The contaminants of concern are should be limited to road salting activities, and point 

source residential spills which should not pose a serious concern given the volumes involved. The 

vertical and lateral preferential flow should be considered in the construction and backfilling or 

grading of these servicing trenches. A mitigation option for design consideration would be the 

placement of clay dams along the serving trenches to restrict the preferential flow of 

groundwater. Review of the Geotechnical Report indicates that native soils are silty clay and 

were encountered across the site. This material would potentially be suitable for this use.   

 

  



 

 

The concern of contaminant migration from offsite at a former landfill site was previously 

assessed (BluMetric June 2017). Based upon the findings of the study, the landfill located 184 m 

west southwest of the Property is at an elevation of -0.62 m relative to the Property. This 

location is cross-gradient to and at a lower elevation from the Property and nearby groundwater 

users to the south east; it poses a very low level of concern. 

 

 

5. RECOMMENDATIONS 

 

The following suggested recommendations have been developed based on the findings from the 

desktop hydrogeological information review for the Phase Three Developments Inc., Ontario 

and adjacent properties.  

 

1. A door to door well sampling survey could be completed for water supply wells located 

south-east of the Property within a 300m distance adjacent to the proposed 

development. It is recommended that well water samples be collected for select general 

chemistry parameters including chloride, sodium, sulphate, total dissolved solids, 

conductivity and turbidity. An effort should be made to ground truth and match the 

identified MECP well records to the residential properties within 300m of the proposed 

subdivision.  The objective of this recommendation is to obtain baseline data for these 

supplies as a measure of due diligence and for future reference should a well water quality 

complaint be received by the County.  

2. It is recommended that groundwater piezometers be installed across the Property to 

determine the high-water table for use in consideration of the construction of home 

foundations.    

3. The use of native soils as backfill for the service trenches would potentially mitigate 

contaminate migration through this otherwise preferential flow path.  

 

 

6. LIMITING CONDITIONS 

 

The assessment is based on BluMetric personnel’s field observations and information from various 

other sources (laboratories, other consultants, etc. as referenced within the report) of which the 

accuracy has not been verified. BluMetric has prepared this report using information understood 

to be factual and correct and shall not be responsible for conditions arising from information or 

facts that were not disclosed to BluMetric. 
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APPENDIX A 

 

Homeowner Letters 



 

     

 

 

January 2020 

Project Number: 200116 

 

 

Dear Homeowner/Resident:  

 

 

A hydrogeological study is being completed in your area as part of the investigations for a 

proposed residential development. The study is required to assess the groundwater aquifer(s) for 

water quantity, water quality and potential for interference with existing supply wells in the area.   

 

Participation is voluntary and the data collected during this study will help determine the 

characteristics of the groundwater aquifer and any potential interference issues. If you are 

uncertain about some of the questions on the survey please contact the undersigned or write 

“Unknown” in the space provided. With your permission, staff from BluMetric would like to 

review the information on the following survey. 

 

If you have questions please contact the individuals listed in the letter below.    

 

Alija Bos abos@blumetric.ca or Kristy Chalovich kchalovich@blumetric.ca 

BluMetric Environmental Inc. 613-531-2725 

 

Regards,  

 

 

 

 

Alija Bos, P.Geo.  

Hydrogeologist 

 

 

Please complete the information below and return by: 

 

 Mail:  Enclosed labelled envelope 

 Fax:  613-531-1852 

 Scan and Email:  abos@blumetric.ca 

mailto:abos@blumetric.ca
mailto:abos@blumetric.ca


WELL INSPECTION SURVEY FORM

OWNER/ADDRESS OF WELL:

Name: Person Interviewed:

Address:

Telephone (Home): (Cell):  

How Long as Owner:

TENANT (if different from owner):

Name: Person Interviewed:

Telephone (Home): (Business):  

How Long as Tenant:

PART I:  PREVIOUS WELL ISSUES

Type of Water Quality Issue:

Type of Water Quantity Issue:

Outcome(s):

Available Documentation:

Available Sampling Results?:

PART II:  WELL CONSTRUCTION DETAILS

No. of Wells/Type (dug/drilled):

Does well draw water from overburden or bedrock? (circle correct one)

Location of Well in Relation to Residence/Buildings:

Water Well Record Available?: (Y/N; attach copy) Construction Date:

Well Type (dug, drilled):

Well Depth (m):     Diameter (cm):

Casing Length (m):     Diameter (cm):

Screen Installed? (Y/N)   Water Quality:

Test Pumping Rate: Test Max. Drawdown/Time:

Depth to Bedrock (m/ft):   Bedrock Decript:

Depth Water found (m/ft):  Recommended Pumping Rate:

PART III:  PUMP INSTALLATION DETAILS

Pump Type (submersible, centifugal, jet, etc):

PART IV:  WATER TREATMENT SYSTEM(S)

Do you have a water treatment system(s)? Yes / No      (circle one) Page 1 of 3



Type(s): (pls circle) Water softener  / Reverse Osmosis /  Distillation /  Filtration  /  UV 

Date of Installation:

Services: Entire system / Kitchen Faucet   (circle one or write other)

Water Softener: Salt Type:  (pls circle) NaCl  /   KCl

Discharge location:

Reverse Osmosis:

Discharge location:

Filtration:  (pls circle) Cartridge / Greensand / Other (specify):

Cartridge size (um):

How often is cartridge replaced?

Disinfection: Make/model:

Location:

PART V:  WATER USAGE

What is well water used for (specify for each well)?

(eg., domestic supply, agricultural, commercial/industrial usage - see below; give specifics)

If domestic usage, specify number of persons using well:

Lawn watering? (Y/N)

Type & number of Livestock watered from well:

Other uses for water not specified above:

Owner Permission to Take Well Water Level

print name signature

Page 2 of 3



Well Water Level (m TOC): Date/Time:

PART VI:  SEPTIC SYSTEM

Location: Age:

Any problems with the system?

Site Plan /Well Insp.- indicate well vs Septic location, site drainage, adjacent land use, N arrow, scale

Is surface drainage away from well?  Yes / No

Any Contaminant sources near well? (downspouts, animal waste, storage tanks, fill pipes, leaking equip.)

Well Casing Height (m)
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