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1.0 INTRODUCTION 

Terraprobe has been retained by HDR Corporation (HDR), to provide hydrogeological engineering services 

in support of the Municipal Class Environmental Assessment Study and preliminary designs for 

improvements to Teston Road, from 250 m west of Pine Valley Drive to Kleinburg Summit Way, in the City 

of Vaughan, Ontario.  A site location plan is provided as Figure 1. 

The purpose of this study was to report the subsurface conditions at the site including soil and groundwater 

conditions through borehole drilling, laboratory testing on soil and groundwater samples and monitoring 

well installations to measure stabilized ground water elevations and to carry out in-situ hydraulic 

conductivity testing.  The data obtained from this investigation was used to provide preliminary assessments 

of construction dewatering, groundwater discharge and treatment requirements, dewatering impacts and 

recommendations for monitoring, mitigation, and contingency planning.   

 

2.0 SITE AND PROJECT DESCRIPTION 

Teston Road is an east-west oriented collector road in the City of Vaughan.  The west project limit is 

Sta. 1+000, and the east project limit is Sta. 3+175, with chainage increasing from west to east.  Teston 

Road is a two-lane road with a rural cross section between Sta. 1+000 and Sta. 2+850 and an urban cross 

section between Sta. 2+850 and Sta. 3+175.  Within the project limits, Teston Road intersects with 

Kleinburg Summit Way, Kipling Avenue and Ballantyne Boulevard.  Culvert replacements were identified 

at Sta. 1+200, Sta. 1+740 and Sta. 2+175 and preliminary dewatering assessments were carried out at 

these sites. 

The terrain is rolling to gently undulating consisting mainly of farmland and private residences.  There are 

also multiple culvert crossings that convey watercourse flows below Teston Road within the project limits.   

 

3.0 APPLICABLE LAND USE POLICIES 

The following sections provide a review of land use policies for the project limits and surrounding lands. 

 

3.1 City of Vaughan Official Plan 

Based on a review of applicable schedules contained within the City of Vaughan Official Plan the following 

site classifications apply: 

 Under Schedule 1 the project limits partially fall within the urban boundary with surrounding lands 

primarily consisting of natural areas and countryside; 

 Under Schedule 3 there are no Environmentally Sensitive Areas (ESAs) or Areas of Natural and 

Scientific Interest (ANSIs) that fall within the project limits and surrounding vicinity (i.e., within 500 m 

of the project area); 

 Under Schedule 4 the project limits fall within the Greenbelt Natural Heritage System; 

 Under Schedule 6 the project limits are not identified as falling within a highly vulnerable aquifer 

(HVA); 

 Under Schedule 7 the project limits are not identified as falling within a landform conservation area; 

and 

 Under Schedule 8 the project limits are not identified within a special policy area. 
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3.2 Toronto and Region Conservation Authority 

Most of the study area falls within TRCA regulated areas and is also within the East Humber Watershed 

and the Purpleville Creek sub-watershed.  Three tributaries of Purpleville Creek cross Teston Road within 

project limits.  As part of the hydrogeological investigation a dewatering impact assessment was completed 

for surrounding lands including private water supply wells and natural areas. 

 

3.3 CTC Source Water Protection 

The Credit Valley, Toronto and Region and Central Lake Ontario (CTC) Source Protection Plan was 

reviewed for information relating to source water protection areas within or in the vicinity of the project limits.  

The Plan establishes how water quality and quantity for municipal well supplies will be protected and this 

plan came into effect on December 31, 2015.   

Kleinburg Well No. 2 falls west of the project limit and the wellhead protection zone associated with this 

municipal well does not fall within the project limits.  The wellhead protection zone crosses Teston Road 

outside of the west project limit, approximately 100 m west of Kleinburg Summit Way.  The intersection of 

Teston Road with Kleinburg Summit Way represents the western project limit (Sta 1+000).  Impacts to 

Kleinburg Municipal Well No.2 because of the proposed works is not expected. 

 

4.0 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The project limits fall within the physiographic region identified as the south slope.  The south slope occupies 

lands south of the Oak Ridges Moraine, consisting of clay and silt till (Halton Till) and surficial deposits 

overlying relatively thin sand deposits of the Oak Ridges Moraine.  The topography slopes from the north 

to the south towards the former shoreline of the glacial Lake Iroquois.  The Oak Ridges Moraine deposits 

become thinner to the south, and typically do not form an extensive groundwater aquifer in the vicinity of 

the project limits.   

The Oak Ridges Moraine deposits are underlain by clay and sand till (Newmarket Till) and sand deposits 

of the Thorncliffe Formation.  The Thorncliffe Formation forms a regional aquifer, which is generally not 

utilized within the urban setting of the site.  For municipal water supply, the City of Vaughan utilizes the 

surface water of Lake Ontario, situated approximately 27 km southeast of the project limits.   

A review of the Ontario Well Record Database indicates that private wells within the project limits can be 

expected.  It is expected that residential properties east of Kipling Avenue and west of Pine Valley Drive 

will be privately serviced.  Table 1, attached to this report, provides a summary of well records located in 

the vicinity of the project limits (i.e., within a 250 m radius).   

In summary, private ground water supply wells for domestic purposes are completed within overburden 

deposits between 10 m to 27 m in depth, and flow rates range from 15 L/min to 132 L/min (4 to 35 

USG/min).  Local ground water is considered an adequate private supply source with flow rates reported 

more than typical residential demands of 11 to 19 L/min (3 to 5 USG/min).  Issues related to the private 

supply of ground water are not expected in the vicinity of the project area.  
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5.0 INVESTIGATION PROCEDURES 

The subsurface and groundwater conditions were investigated with the results provided in the report titled 

Geotechnical Report, Teston Road Improvements, 250 m West of Pine Valley Drive to Kleinburg Summit 

Way, City of Vaughan, Ontario, completed by Terraprobe, dated February 08, 2022.  Details of the field 

investigations are presented below:   

 Drilling six foundation boreholes through the existing Teston Road pavement platform to depths 

ranging from 6.6 m to 9.6 m below ground surface;  

 Drilling ten pavement boreholes through the existing Teston Road pavement each to a depth of 

1.5 m below ground surface; 

 Asphaltic concrete coring of the Teston Road main lanes at two locations; and 

 Manually excavating fifteen shallow test pits to estimate topsoil thicknesses. 

The boreholes were marked in the field by Terraprobe’s staff in relation to existing features shown on the 

drawings provided by HDR.  The foundation boreholes were surveyed for coordinates and geodetic 

elevation with a Trimble R10 Receiver connected to the Global Navigation Satellite System.  The borehole 

data is summarized in the following table and the approximate borehole and test pit locations are shown on 

Figures 2 and 3. 

Foundation Boreholes

Borehole 
No. 

Coordinates (UTM NAD 83, Zone 17) Ground Surface
Elevation (m) 

Borehole 
Depth (m) Northing (m) Easting (m)

BH C1 4 856 363.8 611 181.3 205.5 8.1 
BH C2 4 856 529.0 611 700.5 203.6 8.1 
BH C3 4 856 659.2 612 108.4 202.6 9.6 

BH RW1 4 856 597.8 611 908.3 205.2 6.6 
BH RW2 4 856 805.5 612 585.3 220.1 6.6 

BH 2+295 4 856 697.0 612 229.5 209.5 6.6 

The boreholes were drilled with a truck-mounted drill rig supplied and operated by a specialist drilling 

contractor.  Terraprobe’s staff observed and recorded the drilling, sampling and in situ testing operations 

and logged the boreholes.   

In the foundation boreholes, soil samples were obtained at intervals of 0.75 m and 1.5 m depth, using a 

50 mm outer diameter (O.D.) split-spoon sampler in conjunction with the Standard Penetration Testing 

(SPT) procedures as specified in ASTM Method D 15861.  Samples of soil and granular material were also 

collected from auger cuttings retrieved from the 1.5 m deep boreholes drilled through the existing 

pavements. 

Ground water conditions in the open boreholes were observed during the drilling operations and standpipe 

piezometers consisting of a 50 mm diameter PVC pipe with a slotted screen were installed in Boreholes C1, 

C2 and C3 to permit longer term ground water level monitoring.   

The recovered soil samples were visually inspected in the field, placed in labelled plastic containers, and 

transferred to Terraprobe’s Brampton laboratory for further examination and testing.  The recovered soil 

samples were subjected to Visual Identification (VI) and select soil samples were subjected to a laboratory 

testing programme consisting of natural moisture content and grain size distribution analyses in accordance 

with MTO and/or ASTM Standards as appropriate.  The results of the soil testing program are presented 

 
1 ASTM D1586 – Standard Test Method for Standard Penetration Tests and Split Barrel Sampling of Soils. 
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on the Log of Borehole Sheets and Pavement Borehole Logs in Appendix A and on the figures in 

Appendix B.   

 

6.0 SUBSURFACE CONDITIONS 

6.1 General 

Reference is made to the Pavement Borehole Logs and Log of Borehole Sheets in Appendix A.  Details of 

the encountered soil stratigraphy are presented in this appendix.  An overall description of the stratigraphy 

is given in the following paragraphs.   

The stratigraphic boundaries shown on the Log of Borehole Sheets are inferred from non-continuous soil 

sampling and therefore represent transitions between soil types rather than exact planes of geological 

change.  The subsurface conditions will vary between and beyond the borehole locations.  

In summary topsoil, pavement, and fill material consisting of compact sandy gravel, firm to stiff silty clay, 

and loose silty sand were encountered at the site.  The native overburden deposits consist of firm to hard 

silty clay to clayey silt till, loose to compact silt and sand to sand and silt, compact silt, and firm to stiff silty 

clay.   

 

6.2 Pavement 

A flexible pavement consisting of 75 mm to 175 mm thick asphaltic concrete, underlain by granular 

base/subbase material ranging in composition from sand and gravel to gravelly sand fill was encountered.  

The average pavement structure of Teston Road is summarized in the following table.   

Road Location 
Average Thickness (mm) 

HMA Granular Total 

Teston Road 
Sta. 1+000 to Sta. 2+720 130 470 600 

Sta. 2+720 to Sta. 3+175 165 475 640 

The measured SPT N-values of Standard Penetration tests carried out in the base/subbase material range 

from 15 blows to 47 blows for 0.3 m of penetration, indicating a compact to dense relative density.  The 

natural water content of nine samples of the granular base/subbase material varies from 1% to 14% by 

weight. 

The grain size distribution curves of two samples of the granular base/subbase material are depicted on 

Figure B1, in Appendix B.  The results are compared to the Ontario Provincial Standards (OPSS) gradation 

specifications for Granular A and Granular B Type II.   

 

6.3 Fill – Sandy Gravel 

Sandy gravel fill material was encountered at Borehole C1.  The sandy gravel fill layer is approximately 

0.8 m thick and extends to a depth of 1.4 m (elevation 204.1 m) below ground surface.  A Standard 

Penetration test performed in the sandy gravel fill measured a SPT N-value of 23 blows for 0.3 m of 

penetration, indicating a compact relative density.   
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6.4 Fill – Silty Clay  

Silty clay fill material was encountered in some of the boreholes.  The locations, thicknesses, depths, and 

base elevations of the silty clay fill encountered in the foundation boreholes are summarized in the following 

table. 

Borehole No. Fill Thickness (m) Fill Depth (m) Fill Base Elevation (m) 

BH C1 1.5 2.9 202.6 

BH C2 0.6 1.2 202.4 

BH C3 2.3 2.9 199.7 

BH RW1 1.5 2.1 203.1 

BH RW2 1.6 2.1 218.0 

BH 2+295 0.7 1.4 208.1 

Standard Penetration tests performed in the silty clay fill measured SPT N-values of 5 blows to 12 blows 

for 0.3 m of penetration, indicating a firm to stiff consistency.  The natural water content of samples of the 

silty clay fill varies from 11% to 23% by weight.  

A sample of the silty clay fill was subjected to a grain size distribution test and the grain size distribution 

curve is illustrated in Figure B3, in Appendix B.  The test results show a grain size distribution consisting of 

3% gravel, 25% sand, 52% silt and; 20% clay size particles. 

 

6.5 Fill – Silty Sand  

Silty sand fill material was encountered at Borehole RW1.  The silty sand fill layer is approximately 1.6 m 

thick and extends to a depth of 3.7 m (elevation 201.5 m) below ground surface.  Standard Penetration 

tests performed in the silty sand fill measured SPT N-values of 6 blows and 7 blows for 0.3 m of penetration, 

indicating a loose relative density.  The natural water content of a sample of the silty sand fill is 17% by 

weight.   

 

6.6 Silty Clay to Clayey Silt Till 

Till deposits with a soil matrix composition that ranges from silty clay to clayey silt were encountered at this 

site.  The locations, thicknesses, depths, and base elevations of the silty clay to clayey silt till encountered 

in the foundation boreholes are summarized in the following table. 

Borehole No. Thickness (m) Depth (m) Base Elevation (m) 

BH C1 4.2 7.1 198.4 

BH C2 5.2 8.1* 195.5 

BH C3 2.7 5.6 197.0 

BH RW1 2.2 6.6* 198.6 

BH RW2 4.5 6.6* 213.5 

BH 2+295 4.4 6.6* 202.9 
*Borehole termination depth. 

Standard Penetration tests performed in the silty clay to clayey silt till measured SPT N-values of 7 blows 

to 47 blows for 0.3 m of penetration, indicating a firm to hard consistency.  The natural water content of 

samples of the silty clay to clayey silt till range from 10% to 21% by weight.   
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Four samples of the silty clay to clayey silt till deposit were subjected to grain size distribution tests and the 

grain size distribution curves are illustrated in Figure B4 in Appendix B.  The test results show a grain size 

distribution consisting of 1% to 4% gravel, 7% to 21% sand, 54% to 70% silt and, 21% to 23% clay size 

particles.  Till soils can also be expected to contain random cobble and boulder inclusions. 

 

6.7 Silt and Sand to Sand and Silt 

Deposits ranging in composition from silt and sand to sand and silt were encountered at this site and the 

locations, thicknesses, depths, and base elevations of these cohesionless deposits encountered in the 

foundation boreholes are summarized in the following table. 

Borehole No. Thickness (m) Depth (m) Base Elevation (m) 

BH C1 1.0 8.1* 197.4 

BH C3 4.0 9.6* 193.0 

BH 2+295 0.8 2.2 207.3 

* Borehole termination depth. 

Standard Penetration tests performed in the silt and sand to sand and silt deposits measured SPT N-values 

of 7 blows to 20 blows for 0.3 m of penetration, indicating a loose to compact relative density.  The natural 

water content of samples of the silt and sand to sand and silt deposits range from 15% to 28% by weight.   

Two samples of the silt and sand to sand and silt deposits were subjected to grain size distribution tests 

and the grain size distribution curves are illustrated in Figure B5, in Appendix B.  The test results show a 

grain size distribution consisting of 0% and 1% gravel, 39% and 50% sand, 45% and 50% silt and, 5% and 

10% clay size particles.   

 

6.8 Silt 

A layer of silt was encountered at Borehole C2.  The silt deposit is approximately 0.8 m thick and extends 

to a depth of 2.9 m (elevation 200.7 m) below ground surface.  A Standard Penetration test carried out in 

the silt deposit measured a SPT N-value of 15 blows for 0.3 m of penetration, indicating a compact relative 

density.  The natural water content of a sample of the silt deposit is 20% by weight.   

A sample of the silt deposit was subjected to a grain size distribution test and the grain size distribution 

curve is illustrated in Figure B6, in Appendix B.  The test results show a grain size distribution consisting of 

0% gravel, 9% sand, 82% silt and, 9% clay size particles.   

 

6.9 Silty Clay  

Native silty clay deposits were encountered at this site.  The locations, thicknesses, depths, and base 

elevations of the silty clay deposits encountered in the foundation boreholes are summarized in the 

following table. 

Borehole No. Thickness (m) Depth (m) Base Elevation (m) 

BH C2 0.9 2.1 201.5 

BH RW1 0.7 4.4 200.8 

Standard Penetration tests performed in the silty clay deposits measured SPT N-values of 7 blows and 

8 blows for 0.3 m of penetration, indicating a firm to stiff consistency.   
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6.10 Ground Water Conditions 

Ground water conditions were observed in the boreholes during and upon completion of drilling.  Boreholes 

C1, C2 and C3 were instrumented with a 50 mm diameter standpipe piezometer.  Tabulated below are the 

ground water levels that were measured on separate visits after the completion of drilling.   

Borehole 
Number 

Date 
Water Levels

Depth (m) Elevation (m) 

BH C1 
January 06, 2022 
January 31, 2022

5.7 
5.8

199.8 
199.7 

BH C2 
January 06, 2022 
January 31, 2022 

1.4 
1.6 

202.2 
202.0 

BH C3 
January 06, 2022 
January 31, 2022 

2.1 
2.3 

200.5 
200.3 

Monitoring wells were equipped with pressure transducers to allow for the continuous monitoring of ground 

water levels and to capture the seasonal high ground water elevations within the project limits.  Ground 

water levels obtained as part of the monitoring program will be provided as an addendum to the report 

following capture of seasonal high ground water conditions. 

Ground water is expected to follow the topography along the alignment and the phreatic surface is expected 

to fall gradually from high ground to the watercourse crossings.  Ground water is also expected to fluctuate 

seasonally and can be expected to rise during wet periods of the year and perched water can also be 

expected to occur where more permeable deposits overlie relatively impermeable deposits.  

 

6.11 Hydraulic Conductivity 

Rates of hydraulic conductivity through native soils were assessed from standard penetration test results 

the relative density and consistency of the soils.  The results of laboratory grain size analysis were also 

used to assess rates of hydraulic conductivity by comparing the grain size distribution curves to the 

reference grain size analysis curves provided within the Supplementary Guidelines (SG-6) to the Ontario 

Building Code.   

The following table provides a summary of the expected rates of hydraulic conductivity for native soils within 

the project limits: 

Borehole 
No 

Screened 
Stratum 

Depth of Stratum 
(masl) 

Relative Density 
Hydraulic 

Conductivity 
(m/s) 

RW1 Silty Sand Fill 201.5 Loose 1 x 10-5± 

C1, C2, C3, 
RW1, RW2 
BH2+295 

Silty Clay 

C1 – 198.4 
C3 – 197.0 

Remaining BHs 
Depth of 

Investigation 

Firm to Hard  
(N = 7 – 47) 

1 x 10-8± 
(Disturbed  
5 x 10-8±) 

C2 Silt 200.7 Compact (N = 15) 1 x 10-7± 

C1, C3 
BH2+295 

Sand and Silt 
Silt and Sand 

Top of Stratum 
198.4 (C1) 
197.0 (C3) 

208.1 (2+295) 

Loose to Compact 
(N = 7 - 20) 

1 x 10-6± 
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6.12 Groundwater Quality 

Ground water quality sampling was carried out as part of the site investigations on February 01, 2022.  

Monitoring wells installed at C1, C2 and C3 were purged and sampled.  Ground water quality analysis was 

performed for general inorganics, metals and microbiology and compared to the Provincial Water Quality 

Objectives (PWQO).  

Ground water quality samples were obtained using High Density Polyethylene (HDPE) tubing connected to 

a foot valve.  High sediment loads were noted within collected samples from monitoring wells installed at 

C1 and C2 at concentrations of 14,100 mg/L and 2,100 mg/L respectively.  Laboratory analysis was carried 

out on both filtered and unfiltered groundwater samples for metals, to determine the concentrations of total 

and dissolved parameters.  All samples were stored in laboratory supplied bottles appropriate for the 

analysis and the samples were stored on ice for transport to SGS Laboratories in Lakefield, a CALA 

accredited laboratory. 

Based on the ground water quality analysis completed, ground water quality will meet the requirements for 

discharge overland, provided sediment control measures are in place.  Ground water quality exceedances 

with respect to limits for the PWQO were observed for total metals including copper, lead, iron, vanadium, 

and zinc in addition to total phosphorus.  Concentrations within filtered samples (dissolved concentrations) 

were observed to meet with the PWQO.     

 

7.0 LOCAL WATER RESOURCES 

The area surrounding the site consists of a rural landscape with residential properties south and north of 

the site.  Private ground water supply wells are expected within a 500 m radius from the site.  Municipal 

well Kleinburg Well No. 2 is located west of the project limit and the wellhead protection zone associated 

with this municipal well does not intersect the project limits.  Ground water uses in the vicinity of the site 

are expected to be primarily for residential purposes.   

Based on a review of Source Water Protection Plans for Central Lake Ontario, Toronto and Region 

Conservation Authority and Credit Valley (CTC) Source Protection Regions; the site is not situated within a 

special policy area.  The site is also not identified to be within a Significant Ground Water Recharge Area 

(SRGA), Highly Vulnerable Aquifer (HVA) or a Wellhead Protection Area (WHPA). 

 

8.0 REQUIREMENTS FOR GROUND WATER CONTROL 

Open cut excavations will be required to install new culverts at Sta. 1+200, Sta. 1+740 and Sta. 2+175.  It 

is anticipated that retaining walls and earth cuts associated with road widening will be sufficiently shallow 

and will be carried out within relatively impermeable native silty clay till in which case significant dewatering 

operations will not be required.  For relatively shallow excavations dewatering may be required to remove 

perched ground water within pervious fill deposits that overlie lower permeability till deposits.  It is 

anticipated that localized dewatering to control perched ground water can be conducted at rates less than 

50,000 L/day.  

We understand that the culvert replacements will be installed in open cut excavations and the preliminary 

culvert design inverts indicate that the anticipated subsurface conditions at the trench bottom will consist of 

silty clay till deposits for the three proposed culvert replacements.   

Based on the moisture content of the soil samples, the colour of the soil matrix and the ground water levels 

in standpipe piezometers, the estimated ground water elevations at the culvert locations are: 
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Culvert 
Location 

Invert Elevation 
(m) 

Borehole No 
Estimated Design Groundwater 

Level Elevation (m) 

1+200 203.6± C1 199.7± 

1+740 201.6± C2 202.0± 

2+175 198.6± C3 200.3± 

Given the above preliminary design ground water elevations, active dewatering is expected for culvert 

replacements at 1+740 and 2+175.  It is anticipated that the culvert replacement at 1+200 will be completed 

above the shallow ground water elevation, based on ground water levels obtained on January 31, 2022.  

Perched water can also be expected in the relatively permeable fill soils overlying native soil deposits.  The 

perched water yield into excavations will not be significant and will diminish with time.  The estimated ground 

water seepages into excavations were calculated based on the hydraulic conductivity values estimated 

from grain size distribution curves and our experience and judgement.  A two-year storm event equivalent 

to 32 mm of daily precipitation was also included in the analysis.  The assumed width of the open excavation 

is 10 m and the excavation length for culvert replacement was assumed to be 6 m.  

Based on the above parameters and construction geometry, it is expected that dewatering for culvert 

replacements would be on the order of 20,200 L/day for each location requiring dewatering.  The dewatering 

radius of influence is expected to extend about 5± m beyond the crest of open excavations.  It is expected 

that excavations will be completed within the silty clay till, which will preclude significant inflow of ground 

water to open excavations.   

The total rate of discharge from the site for initial lowering of ground water is not to exceed permitting 

requirements with the Ministry of the Environment Conservation and Parks (MECP) (i.e., 50,000 L/day). 

It is expected that average dewatering efforts would be required to maintain ground water levels at the 
above stated target drawdown (i.e., approximately 1.0± m below the base of excavations).  It is envisaged 

that ground water flows into open excavations can be achieved by selecting suitably sized dewatering 

pumps and pumping from a series of filtered sumps.   

 

9.0 IMPACT ASSESSMENT  

The following impact assessment is based on the current preliminary design information for the Teston 

Road improvements provided in this report, and the results of the subsurface investigation.  The purpose 

of the impact assessment is to determine the potential impacts from dewatering activities to surrounding 

natural features, land uses and ground water resources.  

 

9.1 Radius of Influence 

The potential radius of influence arising from ground water taking activities was calculated based on the 

anticipated drawdown and hydraulic conductivity determined for the site.  The calculated radius of influence 

is estimated to extend a maximum distance of 5.0 ± m beyond the perimeter of the excavations.  The radius 

of influence will be influenced by the hydraulic conductivity of soils, the total required drawdown, and the 

upward vertical hydraulic ground water gradients.  The radius of influence for dewatering will be limited 

based on the low permeability of soils expected at the depth of excavation.  Off-site structures are not 

situated within the expected radius of influence of dewatering works.   
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9.2 Geotechnical Impacts of Dewatering 

The lowering of ground water levels has the potential to induce ground settlement within the radius of 

influence.  The results of the geotechnical investigation indicate that the site is underlain by shallow fill 

deposits and silty clay till in areas where dewatering is expected.  Given the expected limited radius of 

influence, significant subsidence due to construction dewatering is not anticipated.   

Settlement can also occur in the event of loss of ground triggered by pumping fines and/or suspended 

materials through the dewatering system.  Therefore, the dewatering system must be properly designed 

with an appropriate filtration system to ensure that there is no pumping of fines or suspended material.  

 

9.3 Dewatering Impacts on Local Ground and Surface Water Resources 

Private ground water supply wells and surface water features are not known to be located within the 

anticipated zone of influence of the dewatering work.  Private wells are expected to be located within a 

500 m radius of the project limits.  However, given the limited radius of influence of dewatering works, 

impacts to ground water supply wells or surface water features are not expected. 

 

9.4 Discharge of Water  

Dewatering discharge from ground water control activities can be directed overland for subsequent 

infiltration into the ground.  Sediment and erosion control measures must be in place at the dewatering 

discharge point to reduce sediment load within discharged ground water and to prevent erosion in the area 

of discharge.  Measures can include, but are not limited to filter socks, hay bales, rock check dams and 

temporary sedimentation pools.  

 

10.0 MONITORING AND CONTINGENCY PLAN  

The results of the study and impact analysis indicate that significant impacts are not anticipated provided 

that appropriate ground water control activities are implemented.  Nonetheless, it is important to maintain 

records to ensure that any unforeseen impacts are properly identified and if warranted, appropriate 

contingency measures can be implemented.  

Record keeping shall be maintained over the duration of the ground water control activities and shall include 

the following: 

 Daily records of the current location, depth and extent of all excavations on the site;  

 Daily records of water taking including time and rate of pumping; 

 Inspection of discharge from the ground water control system on an hourly basis for evidence of 

visible suspended solids or silt; and, 

 Daily inspection of excavation activities for the potential presence of deleterious materials which 

may result in an impact to water quality.  

If significant fines are noted in the ground water discharge, the pumping shall be stopped immediately, and 

proper control measures shall be implemented to prevent the movement of fines. 

Dewatering volumes include pumping to remove accumulated precipitation runoff from open excavations 

for the daily maximum of 32 mm.  If daily precipitation exceeds this amount, it is recommended to stop 
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construction work and pump excavations at the maximum allowed rate (i.e., 50,000 L/day) until which time 

that standing water within open excavations is removed.   

 

11.0 RECOMMENDATIONS FOR DETAIL DESIGN 

During detail design we recommend considering the following. 

 Confirm and further refine the preliminary hydrogeological recommendations based on the selected 

design; 

 Carry out additional detail level hydrogeological investigations for final design.  Investigations 

should include confirmation of rates of hydraulic conductivity and ground water levels within areas 

proposed for culvert replacement and refinement of the predicted zone of influence of dewatering; 

 Complete a private well survey to refine locations of private wells and to determine operational 

histories and construction details for private wells and to complete baseline ground water quality 

sampling and ground water level measurements; 

 Refine recommendations for well monitoring and contingency plans for ground water control 

activities; 

 Have consultation with the Region of York regarding Kleinberg Well No. 2 and the monitoring 

network in place to include these locations within the well monitoring plan for construction; and, 

 Carry out additional ground water quality assessments to verify the level of ground water treatment 

that would be required to meet regulatory discharge criteria. 

 

12.0 SUMMARY  

Based on the results of the study, the following summary and conclusions are made: 

 Open cut excavations will be required for culvert replacements located at chainage 1+200, 1+740 

and 2+175 and it is envisioned that active dewatering will be required to enable construction.   

 Excavations requiring dewatering are expected mostly within relatively impermeable silty clay till 

soils.  
 Shallow ground water levels are expected at elevations ranging from 202.0± m near the central 

portions of the project falling to elevations of 199.7± m  at the western extent and 200.3± m at the 

eastern extent of the project limits.     

 It is anticipated that excavations will be completed within silty clay till deposits with an estimated 

hydraulic conductivity of 1.0 x 10-8 m/s.   

 Based on the ground water quality analysis completed, ground water quality will meet the 

requirements for discharge overland, provided sediment control measures are in place.  Ground 

water quality exceedances with respect to limits for the PWQO were observed for total metals 

including copper, lead, iron, vanadium, and zinc in addition to total phosphorus.  Concentrations 

within filtered samples (dissolved concentrations) were observed to meet the PWQO limits. 

 Land use in the vicinity of the site consists of rural residential properties.  Private supply wells were 

identified within a 500 m radius of the subject site.  Private ground water supply wells are completed 

within overburden deposits between 10 m to 27 m in depth, for domestic purposes with flow rates 

ranging between 15 L/min to 132 L/min (4 to 35 USG/min).  Local ground water is considered an 

adequate private supply source with flow rates reported more than typical residential demand of 11 
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to 19 L/min (3 to 5 USG/min).  Issues regarding private supply of ground water are not expected in 

the vicinity of the project area. 

▪ Dewatering estimates were calculated given the observed site conditions and construction 

requirements and includes removal of precipitation (32 mm rainfall event) in excavated areas.  

Construction dewatering for culvert replacements is expected to average 20,200 L/day for locations 

at chainage 1+740 and 2+175.  The culvert replacement at chainage 1+200 is expected to be 

completed above the ground water table.   

▪ Dewatering for the purposes of construction dewatering is not expected to require permitting from 

the Ministry of the Environment and Climate Change (MECP) (i.e., dewatering less than 50,000 

L/day).  Discharge can be carried out overland to allow for infiltration into the underlying soils.   

▪ The radius of influence associated with the ground water control activities is estimated at 

approximately 5± m.  Significant structures are not expected to be situated within the predicted 

radius of influence for construction dewatering.    

▪ A program of monitoring during construction is recommended.  The monitoring should include 

frequent inspection of the excavation and discharge water.  Detailed records should be maintained 

regarding excavation progress and pumping rates and volumes. 
▪ Further investigation is recommended under detailed design to evaluate and refine preliminary 

conditions noted in this report.  Further investigation includes but should not be limited completion 

of a private well survey, and additional ground water measurement and testing based on the 

selected final design.   
 

Terraprobe 
 
 
 
                                                                                                                                                                   May 16,2022 

 

  

Paul L. Raepple, P.Geo.. 

Hydrogeologist 

Rehman Abdul, P.Eng. 
Principal, Senior Geotechnical Engineer 
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APPENDIX A 
Log of Borehole Sheets  



Terraprobe ABBREVIATIONS AND TERMINOLOGY

 

SAMPLING METHODS 
 
AS Auger sample 
GS Grab sample 
SS Split spoon 
ST Shelby tube 
WS Wash sample 
RC Rock core 
SC Soil core  
 

PENETRATION RESISTANCE 
 
Standard Penetration Test (SPT) N-value (penetration resistance) is defined as the 
number of blows required to advance a standard 50 mm (2 in.) diameter split spoon 
sampler for a distance of 0.3 m (12 in.) with a hammer weighing 63.5 kg (140 lb.) falling 
freely for a distance of 0.76 m (30 in.). 
 
Dynamic Cone Penetration Test (DCPT) resistance is defined as the number of blows 
required to advance a conical steel point 50 mm (2 in.) base diameter tapered 60° to the 
apex and attached to 'A' size drill rods for a distance of 0.3 m (12 in.), with a hammer 
weighing 63.5 kg (140 lb.) falling freely for a distance of 0.76 m (30 in.). 

 

COHESIONLESS SOILS 

 

Relative Density 
N-value 

Blows/0.3m 

  
Very loose < 5 
Loose 5 – 10 
Compact 10 – 30 
Dense 30 – 50 
Very dense > 50 

 

COHESIVE SOILS  
 

Consistency 
N-value 

Blows/0.3m 

Undrained 
Shear Strength 

(kPa) 
   
Very soft < 2 < 12 
Soft 2 – 4 12 – 25 
Firm 4 – 8 25 – 50 
Stiff 8 – 15 50 – 100 
Very stiff 15 – 30 100 – 200 
Hard > 30 > 200 

 

MINOR SOIL CONSTITUENTS 

 

Modifier (e.g) % by weight 

  
trace (trace silt) < 10 
some (some silt) 10 – 20 
(ey) or (y) (sandy) 20 – 35 
and (sand and silt) > 35 

 

 

 

TESTS AND SYMBOLS 
 

MH combined sieve and hydrometer 
 analysis   

w, water content 

wL, liquid limit    

wP, plastic limit    

IP, plasticity index 

k coefficient of permeability 

γ soil unit weight, bulk 

Gs specific gravity 

Φ' effective angle of internal friction 

c' effective cohesion 

cu undrained shear strength (Φ = 0 analysis) 

 
  Unstabilized water level 

 1st water level measurement 

 2nd water level measurement 

 Most recent water level measurement 

 Undrained shear strength from field vane (with sensitivity) 

Cc compression index (normally consolidated range) 

Cr recompression index (overconsolidated range) 

cv coefficient of consolidation 

mv coefficient of compressibility (volume change) 

e void ratio 

FIELD MOISTURE DESCRIPTIONS         
Dry refers to a soil sample with a moisture content well below optimum (w < wopt), absence of moisture, dusty, dry to the 

touch. 

Moist  refers to a soil sample with a moisture content at or near optimum (w ≈ wopt), no visible pore water. 

Wet refers to a soil sample with a moisture content well above optimum (w > wopt), has visible pore water. 



WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Jan 6, 2022 5.7 199.8
Jan 31, 2022 5.8 199.7

SS

SS

SS

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

7

8

9

75mm  ASPHALTIC CONCRETE

535mm FILL, sand and gravel to
gravelly sand, some silt, dense,
brown, dry

FILL, sandy gravel, trace to some silt,
frequent crushed rock inclusions,
compact, brown, dry

FILL, silty clay, trace to some sand,
trace gravel, firm, brown, moist to wet

SILTY CLAY, trace sand to sandy,
trcae gravel, stiff to hard, brown, moist
to wet
(GLACIAL TILL)

SAND AND SILT, trace to some clay,
compact, brown, wet

END OF BOREHOLE

Piezometer installation consists of a
50mm diameter PVC pipe with a 1.5m
long slotted screen.

Unstabilized water level measured at
7.3 m below ground surface; borehole
was open upon completion of drilling.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Jan 6, 2022 1.4 202.2
Jan 31, 2022 1.6 202.0
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130mm  ASPHALTIC CONCRETE

495mm FILL, sand and gravel to
gravelly sand, some silt, compact,
brown, dry

FILL, silty clay, some sand, trace
gravel, stiff, brown, dry to moist

SILTY CLAY, with sand seams, trace
gravel, firm to stiff, brown, moist

SILT, trace clay, trace sand,
compact, grey, wet

SILTY CLAY to CLAYEY SILT, some
sand to sandy, very stiff, grey, dry to
moist
(GLACIAL TILL)

END OF BOREHOLE

Piezometer installation consists of a
50mm diameter PVC pipe with a 3.0m
long slotted screen.

Unstabilized water level measured at
5.5 m below ground surface; borehole
was open upon completion of drilling.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Jan 6, 2022 2.1 200.5
Jan 31, 2022 2.3 200.3
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140mm  ASPHALTIC CONCRETE

470mm FILL, sand and gravel to
gravelly sand, trace silt, dense, brown,
dry

FILL, silty clay, trace to some sand,
trace gravel, becoming sandy with
some gravel below 2.6m, firm to stiff,
brown, moist to wet

SILTY CLAY, trace to some sand,
firm to stiff, grey, wet
(GLACIAL TILL)

SAND AND SILT, trace clay, loose to
compact, grey, wet

END OF BOREHOLE

Piezometer installation consists of a
50mm diameter PVC pipe with a 3.0m
long slotted screen.
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130mm  ASPHALTIC CONCRETE

485mm FILL, sand and gravel to
gravelly sand, trace silt, compact,
brown, wet

FILL, silty clay, some sand to sandy,
trace gravel, firm to stiff, brown, dry

FILL, silty sand, some clay, trace
gravel, loose, brown, wet

SILTY CLAY, some sand, trace
gravel, trace to some organics, firm,
grey, moist

SILTY CLAY, some sand to sandy,
trace gravel, very stiff to hard, brown
to 5.3m, grey below, moist to wet
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
5.3 m below ground surface; borehole
was open upon completion of drilling.
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130mm  ASPHALTIC CONCRETE

380mm FILL, sand and gravel to
gravelly sand, trace silt, trace clay,
dense, brown, dry

FILL, silty clay, some sand to sandy,
trace gravel, stiff, brown, moist

SILTY CLAY, some sand to sandy,
trace gravel, very stiff to hard, brown,
dry to moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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140mm  ASPHALTIC CONCRETE

510mm FILL, sand and gravel to
gravelly sand, some silt, trace clay,
compact, brown, dry

FILL, silty clay, some sand to sandy,
trace gravel, stiff, brown, dry

SILT AND SAND, trace to some clay,
trace gravel, compact, brown, wet

SILTY CLAY, some sand to sandy,
stiff to very stiff, brown to 3.8m, grey
below, dry to moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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COMMENTS

MAC - Maximum Acceptable Concentration

AO/OG - Aesthetic Objective / Operational Guideline

NR - Not reportable under applicable Provincial drinking water regulations as per client.

Temperature of Sample upon Receipt: 8 degrees C

Cooling Agent Present: Yes

Custody Seal  Present: Yes

Chain of Custody Number: 024260

NDOGEC - No Data: Overgrown with E.coli

NDOGTC - No Data: Overgrown with Total Coliform

NDOGHPC - No Data: Overgrown with HPC

Note: Elevated Ecoli results <100 cfu/100mL and <20 cfu/100mL. Unable to provide more accurate results due to sample matrix.

RL raised for tags 8 & 9 for sulphide due to sample matrix

Raise RL for NO2 on #9 due to matrix interference

185 Concession St., Lakefield ON, K0L 2H0       705-652-63652165 f t 

Member of the SGS Group (SGS SA) 
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SIGNATORIES
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185 Concession St., Lakefield ON, K0L 2H0

CA40010-FEB22 R1

MAC - Maximum Acceptable Concentration

AO/OG - Aesthetic Objective / Operational Guideline

NR - Not reportable under applicable Provincial drinking water regulations as per client.

Temperature of Sample upon Receipt: 8 degrees C

Cooling Agent Present: Yes

Custody Seal  Present: Yes

Chain of Custody Number: 024260

NDOGEC - No Data: Overgrown with E.coli

NDOGTC - No Data: Overgrown with Total Coliform

NDOGHPC - No Data: Overgrown with HPC

Note: Elevated Ecoli results <100 cfu/100mL and <20 cfu/100mL. Unable to provide more accurate results due to sample matrix.

RL raised for tags 8 & 9 for sulphide due to sample matrix

Raise RL for NO2 on #9 due to matrix interference
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FINAL REPORT CA40010-FEB22 R1

Terraprobe Inc

1-20-0160, Teston Road

Client:  

Project:  

Project Manager: Leila Baninajarian

Leila-BSamplers:

Sample Number 7 8 9 10 11 12MATRIX: WATER

Sample Name BH-C1 Dissolved BH-C1 BH-C2 BH-C2 Dissolved BH-C3 BH-C3 Dissolved

Sample Matrix Solution Solution Solution Solution Solution Solution

Result  Result  Result  RL Result  UnitsParameter Result  Result  

General Chemistry

---74.641.2---%TUV Transmittance 74.7 ---

---335572---mg/L as CaCO3 2Alkalinity 339 ---

---335572---mg/L as CaCO3 2Bicarbonate 339 ---

---< 2< 2---mg/L as CaCO3 2Carbonate < 2 ---

---< 2< 2---mg/L as CaCO3 2OH < 2 ---

---37---TCU 3Colour < 3 ---

---39602330---uS/cm 2Conductivity 1060 ---

---210014100---mg/L 2Total Suspended Solids 116 ---

---493>4000---NTU 0.10Turbidity 52.4 ---

---< 0.5< 0.5---mg/L 0.5Organic Nitrogen < 0.5 ---

---1.2< 0.5---as N mg/L 0.5Total Kjeldahl Nitrogen < 0.5 ---

---0.9< 0.1---as N mg/L 0.1Ammonia+Ammonium (N) 0.2 ---

---52---mg/L 1Dissolved Organic Carbon 3 ---

---52---mg/L 1Total Organic Carbon 3 ---
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FINAL REPORT CA40010-FEB22 R1

Terraprobe Inc

1-20-0160, Teston Road

Client:  

Project:  

Project Manager: Leila Baninajarian

Leila-BSamplers:

Sample Number 7 8 9 10 11 12MATRIX: WATER

Sample Name BH-C1 Dissolved BH-C1 BH-C2 BH-C2 Dissolved BH-C3 BH-C3 Dissolved

Sample Matrix Solution Solution Solution Solution Solution Solution

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Metals and Inorganics

---0.080.09---mg/L 0.06Fluoride 0.14 ---

---0.8< 0.3---mg/L 0.3Bromide < 0.3 ---

---< 0.3↑< 0.03---as N mg/L 0.03Nitrite (as N) < 0.03 ---

---2.260.16---as N mg/L 0.06Nitrate (as N) < 0.06 ---

---3963---mg/L 0.2Sulphate 96 ---

---< 0.2< 0.2---mg/L 0.2Sulphide < 0.02↓ ---

---0.0050.017---mg/L 0.001Aluminum (0.2µm) 0.002 ---

84830403490456mg/L as CaCO3 0.05Hardness 483 447

0.025114131< 0.001mg/L 0.001Aluminum (total) 1.03 0.004

0.00080.02610.0297< 0.0002mg/L 0.0002Arsenic (total) 0.0005 < 0.0002

0.0570.1830.1790.034mg/L 0.002Boron (total) 0.035 0.030

0.7971.570.8480.0711mg/L 0.00002Barium (total) 0.169 0.128

< 0.0000070.003770.00480< 0.000007mg/L 0.000007Beryllium (total) 0.000050 < 0.000007

0.000090.001200.00157< 0.00001mg/L 0.00001Bismuth (total) 0.00002 < 0.00001

0.0005640.06560.09440.000256mg/L 0.000004Cobalt (total) 0.000916 0.000230

2389581180152mg/L 0.01Calcium (total) 153 141

0.0000170.001490.001030.000009mg/L 0.000003Cadmium (total) 0.000017 0.000005

0.00230.2670.6720.0009mg/L 0.0002Copper (total) 0.0048 0.0003

0.000110.1600.177< 0.00008mg/L 0.00008Chromium (total) 0.00251 < 0.00008

0.075160196< 0.007mg/L 0.007Iron (total) 4.34 0.026

7.5052.638.42.64mg/L 0.009Potassium (total) 3.00 2.80

61.415613518.5mg/L 0.001Magnesium (total) 24.7 23.4

0.3754.846.940.251mg/L 0.00001Manganese (total) 0.483 0.422
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FINAL REPORT CA40010-FEB22 R1

Terraprobe Inc

1-20-0160, Teston Road

Client:  

Project:  

Project Manager: Leila Baninajarian

Leila-BSamplers:

Sample Number 7 8 9 10 11 12MATRIX: WATER

Sample Name BH-C1 Dissolved BH-C1 BH-C2 BH-C2 Dissolved BH-C3 BH-C3 Dissolved

Sample Matrix Solution Solution Solution Solution Solution Solution

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Metals and Inorganics (continued)

0.002300.004540.008260.00184mg/L 0.00004Molybdenum (total) 0.00085 0.00079

0.00360.1470.1830.0011mg/L 0.0001Nickel (total) 0.0029 0.0011

468534366454mg/L 0.01Sodium (total) 72.7 79.2

0.0095.296.94< 0.003mg/L 0.003Phosphorus (total) 0.150 0.003

0.000140.1020.172< 0.00009mg/L 0.00009Lead (total) 0.00155 < 0.00009

9.752392977.34mg/L 0.02Silicon (total) 11.9 9.26

< 0.000050.000490.00048< 0.00005mg/L 0.00005Silver (total) 0.00006 < 0.00005

1.602.882.180.389mg/L 0.00002Strontium (total) 0.477 0.457

< 0.0000050.001270.00135< 0.000005mg/L 0.000005Thallium (total) < 0.000005 < 0.000005

0.001710.01420.006240.00045mg/L 0.00006Tin (total) 0.00158 0.00107

0.000895.064.520.00009mg/L 0.00005Titanium (total) 0.0306 0.00025

< 0.00090.00510.0020< 0.0009mg/L 0.0009Antimony (total) < 0.0009 < 0.0009

0.000080.001020.001760.00016mg/L 0.00004Selenium (total) < 0.00004 < 0.00004

0.0004090.005310.007540.00164mg/L 0.000002Uranium (total) 0.000362 0.000294

0.000540.2290.2680.00026mg/L 0.00001Vanadium (total) 0.00231 0.00005

0.0180.5260.964< 0.002mg/L 0.002Zinc (total) 0.025 0.021
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FINAL REPORT CA40010-FEB22 R1

Terraprobe Inc

1-20-0160, Teston Road

Client:  

Project:  

Project Manager: Leila Baninajarian

Leila-BSamplers:

Sample Number 7 8 9 10 11 12MATRIX: WATER

Sample Name BH-C1 Dissolved BH-C1 BH-C2 BH-C2 Dissolved BH-C3 BH-C3 Dissolved

Sample Matrix Solution Solution Solution Solution Solution Solution

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Microbiology

---120005200---cfu/100mL 0Total Coliform 240 ---

---< 20↑< 100↑---cfu/100mL 0E. Coli 0 ---

---#NDOGHPC#NDOGHPC---cfu/1mL 0Heterotrophic Plate Count (HPC) 440000 ---

Other (ORP)

---0.3< 0.2---µg/L 0.2Chromium VI < 0.2 ---

---7.697.48---No unit 0.05pH 7.44 ---

---1300600---mg/L 0.2Chloride 120 ---

---< 0.00001< 0.00001---mg/L 0.00001Mercury (total) < 0.00001 ---

---< 0.00001< 0.00001---mg/L 0.00001Mercury (dissolved) < 0.00001 ---

Phenols

---0.0040.003---mg/L 0.0024AAP-Phenolics 0.003 ---
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Alkalinity

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Alkalinity EWL0020-FEB22 mg/L as 

CaCO3

2 20 80 120< 2 1 98 NA

Ammonia by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-007

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Ammonia+Ammonium (N) SKA0016-FEB22 as N mg/L 0.1 10 75 12590 110<0.1 0 100 93

Ammonia+Ammonium (N) SKA0029-FEB22 as N mg/L 0.1 10 75 12590 110<0.1 ND 100 90

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Anions by IC

Method: EPA300/MA300-Ions1.3  | Internal ref.: ME-CA-[ENV]IC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Bromide DIO0043-FEB22 mg/L 0.3 20 75 12590 110<0.3 ND 98 93

Nitrite (as N) DIO0043-FEB22 mg/L 0.03 20 75 12590 110<0.03 ND 102 97

Nitrate (as N) DIO0043-FEB22 mg/L 0.06 20 75 12590 110<0.06 ND 102 99

Nitrite (as N) DIO0068-FEB22 mg/L 0.03 20 75 12590 110<0.03 ND 98 97

Chloride DIO0075-FEB22 mg/L 0.2 20 75 12590 110<0.2 2 94 123

Sulphate DIO0075-FEB22 mg/L 0.2 20 75 12590 110<0.2 3 95 92

Carbon by SFA

Method: SM 5310  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-009

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Dissolved Organic Carbon SKA0021-FEB22 mg/L 1 20 75 12590 110<1 0 96 76

Total Organic Carbon SKA0021-FEB22 mg/L 1 20 75 12590 110<1 0 96 76

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Carbonate/Bicarbonate

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Carbonate EWL0020-FEB22 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

Bicarbonate EWL0020-FEB22 mg/L as 

CaCO3

2 10 90 110< 2 1 NA NA

OH EWL0020-FEB22 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

Colour

Method: SM 2120  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Colour EWL0058-FEB22 TCU 3 10 80 120< 3 ND 95 NA

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Conductivity

Method: SM 2510  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0020-FEB22 uS/cm 2 20 90 110< 2 1 99 NA

Fluoride by Specific Ion Electrode

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-014

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Fluoride EWL0021-FEB22 mg/L 0.06 10 75 12590 110<0.06 ND 105 NV

Hexavalent Chromium by SFA

Method: EPA218.6/EPA3060A  | Internal ref.: ME-CA-[ENV]SKA-LAK-AN-012

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Chromium VI SKA0034-FEB22 ug/L 0.2 20 75 12580 120<0.2 ND 103 97

Chromium VI SKA0047-FEB22 ug/L 0.2 20 75 12580 120<0.2 ND 104 92

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Mercury by CVAAS

Method: EPA 7471A/SM 3112B  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-004

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Mercury (total) EHG0007-FEB22 mg/L 0.00001 20 70 13080 120< 0.00001 0 91 91

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Silver (total) EMS0015-FEB22 mg/L 0.00005 20 70 13090 110<0.00005 ND 101 90

Aluminum (total) EMS0015-FEB22 mg/L 0.001 20 70 13090 110<0.001 3 98 76

Aluminum (0.2µm) EMS0015-FEB22 mg/L 0.001 20 70 13090 110<0.001 3 98 76

Arsenic (total) EMS0015-FEB22 mg/L 0.0002 20 70 13090 110<0.0002 4 100 103

Barium (total) EMS0015-FEB22 mg/L 0.00002 20 70 13090 110<0.00002 2 101 103

Beryllium (total) EMS0015-FEB22 mg/L 0.000007 20 70 13090 110<0.000007 2 101 89

Boron (total) EMS0015-FEB22 mg/L 0.002 20 70 13090 110<0.002 1 102 98

Bismuth (total) EMS0015-FEB22 mg/L 0.00001 20 70 13090 110<0.00001 ND 94 86

Calcium (total) EMS0015-FEB22 mg/L 0.01 20 70 13090 110<0.01 2 101 115

Cadmium (total) EMS0015-FEB22 mg/L 0.000003 20 70 13090 110<0.000003 6 103 98

Cobalt (total) EMS0015-FEB22 mg/L 0.000004 20 70 13090 110<0.000004 4 99 92

Chromium (total) EMS0015-FEB22 mg/L 0.00008 20 70 13090 110<0.00008 ND 98 102

Copper (total) EMS0015-FEB22 mg/L 0.0002 20 70 13090 110<0.0002 1 100 97

Iron (total) EMS0015-FEB22 mg/L 0.007 20 70 13090 110<0.007 2 106 125

Potassium (total) EMS0015-FEB22 mg/L 0.009 20 70 13090 110<0.009 2 108 94

Magnesium (total) EMS0015-FEB22 mg/L 0.001 20 70 13090 1100.001 4 99 110

Manganese (total) EMS0015-FEB22 mg/L 0.00001 20 70 13090 110<0.00001 4 99 108

Molybdenum (total) EMS0015-FEB22 mg/L 0.00004 20 70 13090 110<0.00004 7 104 104

Sodium (total) EMS0015-FEB22 mg/L 0.01 20 70 13090 110<0.01 2 100 113

Nickel (total) EMS0015-FEB22 mg/L 0.0001 20 70 13090 110<0.0001 3 99 97

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS (continued)

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Lead (total) EMS0015-FEB22 mg/L 0.00009 20 70 13090 110<0.00001 1 102 98

Phosphorus (total) EMS0015-FEB22 mg/L 0.003 20 70 13090 1100.003 ND 105 NV

Antimony (total) EMS0015-FEB22 mg/L 0.0009 20 70 13090 110<0.0009 ND 104 89

Selenium (total) EMS0015-FEB22 mg/L 0.00004 20 70 13090 110<0.00004 ND 105 99

Silicon (total) EMS0015-FEB22 mg/L 0.02 20 70 13090 110<0.02 7 96 NV

Tin (total) EMS0015-FEB22 mg/L 0.00006 20 70 13090 110<0.00006 ND 104 NV

Strontium (total) EMS0015-FEB22 mg/L 0.00002 20 70 13090 110<0.00002 1 99 105

Titanium (total) EMS0015-FEB22 mg/L 0.00005 20 70 13090 110<0.00005 5 104 NV

Thallium (total) EMS0015-FEB22 mg/L 0.000005 20 70 13090 110<0.000005 ND 95 89

Uranium (total) EMS0015-FEB22 mg/L 0.000002 20 70 13090 110<0.000002 4 93 91

Vanadium (total) EMS0015-FEB22 mg/L 0.00001 20 70 13090 110<0.00001 3 99 101

Zinc (total) EMS0015-FEB22 mg/L 0.002 20 70 13090 110<0.002 4 97 91

Silver (total) EMS0039-FEB22 mg/L 0.00005 20 70 13090 110<0.00005 6 102 80

Aluminum (total) EMS0039-FEB22 mg/L 0.001 20 70 13090 110<0.001 1 100 113

Arsenic (total) EMS0039-FEB22 mg/L 0.0002 20 70 13090 110<0.0002 ND 101 110

Barium (total) EMS0039-FEB22 mg/L 0.00002 20 70 13090 110<0.00002 1 105 109

Beryllium (total) EMS0039-FEB22 mg/L 0.000007 20 70 13090 110<0.000007 0 97 109

Boron (total) EMS0039-FEB22 mg/L 0.002 20 70 13090 110<0.002 2 107 118

Bismuth (total) EMS0039-FEB22 mg/L 0.00001 20 70 13090 110<0.00001 ND 99 94

Calcium (total) EMS0039-FEB22 mg/L 0.01 20 70 13090 110<0.01 1 98 113

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS (continued)

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Cadmium (total) EMS0039-FEB22 mg/L 0.000003 20 70 13090 110<0.000003 15 102 105

Cobalt (total) EMS0039-FEB22 mg/L 0.000004 20 70 13090 110<0.000004 1 102 109

Chromium (total) EMS0039-FEB22 mg/L 0.00008 20 70 13090 110<0.00008 5 100 105

Copper (total) EMS0039-FEB22 mg/L 0.0002 20 70 13090 110<0.0002 1 103 121

Iron (total) EMS0039-FEB22 mg/L 0.007 20 70 13090 110<0.007 0 100 125

Potassium (total) EMS0039-FEB22 mg/L 0.009 20 70 13090 110<0.009 2 103 110

Magnesium (total) EMS0039-FEB22 mg/L 0.001 20 70 13090 110<0.001 1 94 112

Manganese (total) EMS0039-FEB22 mg/L 0.00001 20 70 13090 110<0.00001 0 103 118

Molybdenum (total) EMS0039-FEB22 mg/L 0.00004 20 70 13090 110<0.00004 2 102 109

Sodium (total) EMS0039-FEB22 mg/L 0.01 20 70 13090 110<0.01 2 93 122

Nickel (total) EMS0039-FEB22 mg/L 0.0001 20 70 13090 110<0.0001 1 103 109

Lead (total) EMS0039-FEB22 mg/L 0.00009 20 70 13090 110<0.00001 2 101 113

Phosphorus (total) EMS0039-FEB22 mg/L 0.003 20 70 13090 110<0.003 6 94 NV

Antimony (total) EMS0039-FEB22 mg/L 0.0009 20 70 13090 110<0.0009 ND 105 102

Selenium (total) EMS0039-FEB22 mg/L 0.00004 20 70 13090 110<0.00004 1 103 115

Silicon (total) EMS0039-FEB22 mg/L 0.02 20 70 13090 110<0.02 11 107 NV

Tin (total) EMS0039-FEB22 mg/L 0.00006 20 70 13090 110<0.00006 11 100 NV

Strontium (total) EMS0039-FEB22 mg/L 0.00002 20 70 13090 110<0.00002 1 100 111

Titanium (total) EMS0039-FEB22 mg/L 0.00005 20 70 13090 110<0.00005 0 106 NV

Thallium (total) EMS0039-FEB22 mg/L 0.000005 20 70 13090 110<0.000005 18 92 97

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS (continued)

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Uranium (total) EMS0039-FEB22 mg/L 0.000002 20 70 13090 110<0.000002 3 91 99

Vanadium (total) EMS0039-FEB22 mg/L 0.00001 20 70 13090 110<0.00001 1 102 114

Zinc (total) EMS0039-FEB22 mg/L 0.002 20 70 13090 110<0.002 1 102 NV

Microbiology

Method: SM 9222D  | Internal ref.: ME-CA-[ENV]MIC-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

E. Coli BAC9037-FEB22 cfu/100mL - ACCEPTED ACCEPTE

D

Heterotrophic Plate Count (HPC) BAC9037-FEB22 cfu/1mL - ACCEPTED ACCEPTE

D

Total Coliform BAC9037-FEB22 cfu/100mL - ACCEPTED ACCEPTE

D

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

pH

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0020-FEB22 No unit 0.05 NA 0 100 NA

Phenols by SFA

Method: SM 5530B-D  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

4AAP-Phenolics SKA0043-FEB22 mg/L 0.002 10 75 12580 120<0.002 7 96 100

Sulphide by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-008

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Sulphide SKA0026-FEB22 mg/L 0.2 20 75 12580 120<0.02 ND 100 NA

20220209
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CA40010-FEB22 R1FINAL REPORT

QC SUMMARY

Suspended Solids

Method: SM 2540D  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-004

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Suspended Solids EWL0023-FEB22 mg/L 2 10 90 110< 2 0 96 NA

Total Nitrogen

Method: SM 4500-N C/4500-NO3- F  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Kjeldahl Nitrogen SKA0024-FEB22 as N mg/L 0.5 10 75 12590 110<0.5 2 109 105

Turbidity

Method: SM 2130  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-003

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Turbidity EWL0018-FEB22 NTU 0.10 10 90 110< 0.10 6 100 NA
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QC SUMMARY

Method Blank: a blank matrix that is carried through the entire analytical procedure.  Used to assess laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure.  Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added.  Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added.  Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material:  a material or substance matrix matched to the samples that contains a known amount of the analyte of interest.  A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the 

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL. 

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or 

equal to the concentration of the native analyte.
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FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Samples analysed as received.  Solid samples expressed on a dry weight basis.  “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the 

temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the Protocol for Analytical Methods Used in the Assessment of Properties 

under Part XV.1 of the Environmental Protection Act” published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service.  Every attempt is made to ensure the criteria information 

in this report is accurate and current, however, it is not guaranteed.  Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for 

the accuracy of the criteria levels indicated.  This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and 

accessible at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.  Any 

other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's 

instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations 

under the transaction documents. 

This report must not be reproduced, except in full.  This report supersedes all previous versions.

-- End of Analytical Report --
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