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1.0 Introduction 

Cambium Inc. (Cambium) was retained by Bicorp Design Group Ltd. (Client) to complete a 

hydrogeological assessment in support of the proposed residential development at 214 Ontario 

Street, Brighton, On (Site). 

The Client intends to develop eighty-seven (87) townhouse units at the Site. This 

hydrogeological assessment was completed in support of the proposed development and 

includes a general review of available geological / hydrogeological information, hydraulic 

testing of installed monitoring wells, groundwater quality and construction dewatering 

estimates. As part of the scope of work, Cambium was also retained to complete a 

geotechnical investigation which was provided to the Client under a separate cover (Cambium 

Inc., 2021). 

1.1 Site Description 

The Site is approximately 2.5 hectares (ha) in size and is currently developed with a 

greenhouse complex and associated gravel parking lot and driveways. The existing 

development occupies the eastern portion of Site. Undeveloped, forested land occupies the 

western portion of the Site. In addition, unevaluated wetlands have been mapped historically 

within the southwestern portion of the property. However, information provided by the Lower 

Trent Conservation Authority (LTCA) indicates that there are no wetlands present on-site, as 

per field verification. See Appendix A. Land use at the Site is designated as Agricultural Zone 

(A-2). The Site is bordered by Urban Residential Zone One (R1) to the north, undesignated 

lands to the west and south, and Ontario Street to the east. The proposed residential 

development includes a total of 87 townhouse units and associated infrastructure including, but 

not limited to, roads, sidewalks, and park space. Some of the buildings will be constructed with 

one (1) underground level (basement). The proposed development will be provided water and 

wastewater servicing from the Town of Brighton. Detailed design information was not available 

at the time this report was prepared. A Site plan is outlined on Figure 1; a proposed 

development plan is included in Appendix A. 
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2.0 Methodology 

This section outlines the methodology followed to complete the hydrogeological assessment. 

2.1 Drilling Program 

A drilling program was completed at the Site which included six (6) boreholes advanced across 

the Site from August 30 to 31, 2021. Boreholes were advanced to depths ranging from 6.1 to 

6.7 mbgs. The locations of the boreholes relative to the existing site conditions are provided on 

Figure 1. Records of the individual boreholes are provided in Appendix B. 

Drilling and sampling was completed using a track mounted drill rig operating under the fulltime 

supervision of a Cambium technician. The boreholes were advanced to the sampling depths 

by means of continuous flight stem augers and 50 mm O.D. split spoon samplers. Standard 

Penetration Test (SPT) results (N-Values) were recorded for the sampled intervals as the 

number of blows required to drive a split spoon sampler 305 mm into the soil using a 63.5 kg 

drop hammer falling 750 mm, as per ASTM D1586 procedures.   

Borehole samples were inspected and logged in the field using visual and tactile methods.  

Soil samples were placed in labelled plastic containers for transport and sent to our 

geotechnical laboratory for review by a senior geotechnical engineer, physical laboratory 

testing, and temporary storage. Open boreholes were checked for groundwater and stability 

prior to backfilling and were backfilled in accordance with O.Reg. 903, as amended. Three (3) 

groundwater monitoring wells was installed in select boreholes (BH102-21, BH104-21, and 

BH106-21) to measure stabilized groundwater levels.  

Coordinates of each borehole were obtained using a handheld GPS device. Boreholes were 

survey using real-time kinematic (RTK) surveying equipment systems referenced to a site 

benchmark.   

2.2 Physical Laboratory Testing 

Physical laboratory testing, including six sieve and hydrometer analyses (LS-702, 705), was 

completed on selected soil samples to confirm textural classification and to assess 
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geotechnical parameters. Natural moisture content testing (LS-701) was completed on all 

retrieved soil samples. Results are presented in Appendix C and are discussed in Section 3.1. 

2.3 Hydrogeological Field Tasks 

On September 14, 2021, Cambium staff visited the Site to complete Single Well Hydraulic 

Tests (SWHTs) on the three (3) monitoring wells. The SWHTs were completed by inducing an 

instantaneous change in groundwater head in the well and monitoring water level recovery. 

Water level recovery was monitored using an automated water level logging device and 

validated with manual measurements. The hydraulic conductivity of water bearing units 

screened in each well were estimated using AquiferTest ProTM software, the results of which 

are attached in Appendix D and are discussed further in Section 4.1. 

In addition (on September 14, 2021), a groundwater sample was collected from well BH106-

21. The groundwater sample was compared against the parameters outlined in the 

Corporation of the Municipality of Brighton By-Law No. 013-2015 (by-law to control discharges 

to the municipal sewer system) and the Provincial Water Quality Objective (PWQO) (MOEE, 

1994b). Prior to sample collection well BH106-21 was adequately developed. A re-sample of 

well BH106-21 was collected on November 10, 2021 due to adverse results of the initial 

sample. See section 4.2 for more details. The Certificates of Analysis are attached in 

Appendix E. 

 



 
Hydrogeological Assessment - 214 Ontario Street, Brighton, Ontario (Rev.1) 

Bicorp Design Group Ltd. 
Cambium Reference: 13654-001 

June 17, 2022 

Cambium Inc.  Page 4 

3.0 Geological and Hydrogeological Setting 

The topography of the Site exhibits a very gentle downwards slope extending towards the 

southwestern boundary of the Site. The topographic high at the Site is approximately 80 

metres above sea level (mASL) in the northeastern corner, and the topographic low is 

approximately 77 mASL in the southwestern corner. Surface water drainage for the property 

drains towards the southwest, off-site.  

Unevaluated wetlands were mapped historically in the southwestern corner of the property. 

However, as per field verification, the LTCA indicates that there are no wetlands found on-site. 

There were wetlands identified further offsite to the southwest of the property (at a distance of 

approximately 30 m). See Appendix A. Surface water flow off-site is assumed to be south, 

ultimately discharging into Lake Ontario, approximately 650 m south of the Site. 

The Site is located within the physiographic region known as the Iroquois Plain, which is 

characterized by a band of beach deposits that form the shoreline of an ancestral lake and a 

plain of lake bottom deposits that have been smoothed by wave action (Chapman, L.J. and 

D.F. Putnam, 1984). 

According to Miscellaneous Release – Data 128 from the Ontario Geological Survey (Ontario 

Geological Survey, 2010) the majority of the overburden and soils located in the in the area of 

the Site are coarse-grained glaciolacustrine deposits of foreshore and basinal deposits. These 

deposits are characterized by sand, gravel, minor silt and clay. 

According to Miscellaneous Release – Data 219 from the Ontario Geological Survey (Ontario 

Geological Survey, 2007), the bedrock in the area of the Site consists of Middle Ordovician 

rocks from the Simcoe Group. The Site is composed of nodular and black laminated limestone 

of the Lindsay Formation. 

3.1 Results of Subsurface Investigation 

The results of the geotechnical investigation indicate that subsurface conditions at the Site 

generally consists of topsoil, overlying sand fill, overlying brown to grey sand with trace silt and 

gravel, overlying clay and silt deposits. Select boreholes also encountered glacial till deposits 
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underlying the clay and silt horizon. In general, coarser grained sand deposits extended to 

depths of approximately 4 mbgs, beneath which finer grained clay and till sediments are 

encountered. All boreholes were terminated within overburden, bedrock was not encountered 

in the geotechnical investigation. For a more detailed description of the subsurface 

investigation, see the companion geotechnical investigation report (Cambium Inc., 2021). 

3.1.1 Grain Size Analyses 

Laboratory particle size distribution analyses were completed on six (6) samples of the native 

soil taken from the boreholes and depths shown in Table 1. The grain size distribution results 

are provided in Appendix C. 

Table 1 Grain Size Analysis Results 

3.2 Water Well Records 

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

(WWIS) was accessed to review water well records in the area of the Site. There were 

11 water well records located within approximately 500 m of the Site (Appendix F; Figure 2), 

however no water well records were plotted within the property boundaries. The following 

water well records were identified: 

 Eight (8) water well records for drilled wells 

 Three (3) water well records for monitoring wells 

Borehole 
Depth 
(mbgs) 

Soil % Gravel % Sand % Silt % Clay 

BH101-21 SS7 4.6 – 5.0 
Clay and Silt trace Sand trace 

Gravel 
1 6 45 48 

BH101-21 SS8B 5.6 – 6.1  Silty Gravelly Sand some Clay 24 36 30 10 

BH103-21 SS3 1.5 – 2.0 Sand some Silt 0 90 10 

BH103-21 SS4 2.3 – 2.7 Sand trace Silt trace Gravel 2 95 3 

BH104-21 SS9 2.3 – 2.7 Silty Gravelly Sand some Clay 21 44 23 12 

BH106-21 SS5 3.0 – 3.5  Sand trace Silt 0 99 1 
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As per the MECP records, the soil profile generally consisted of sand overlying clay sediments. 

Six (6) of the drilled wells were advanced into bedrock composed of limestone; the bedrock 

contact was found between 0.6 and 8.4 metres below ground surface (mbgs), average of 2.2 

mbgs. Bedrock continued until well termination. Water bearing sediments were identified within 

well records with thicker overburden profiles at approximately 9 mbgs. Water bearing strata 

were also identified in the six (6) drilled bedrock well records; it was inferred that two aquifers 

were present within the bedrock: a shallow aquifer within 6 m of the bedrock contact, and a 

deeper aquifer encountered between 11.9 and 14.6 m below the bedrock contact.  

The static water level of the drilled wells ranged between 0.6 to 4.9 mbgs, with an average 

static water level of 1.9 mbgs. The recommended flow rate ranged from 3 gallon per minute 

(gpm, assumed to be US gallons per minute) to 40 gpm, averaging 13 gpm. Further 

information summarized from the water well records are listed below in Table 2. 

Table 2 Water Well Record Information 
  Total Depth 

(mbgs) 
Depth Water 
Encountered (m) 

Depth Installed 
into Bedrock 
(m)

Static Water 
Level (mbgs) 

Recommended 
Pumping Rate 
(gpm)

Drilled 
Wells 
Count:6 

Min 5.49 5.49 0.76 0.61 3
Max 15.85 15.54 14.93 4.88 40
Avg. 10.74 10.40 8.71 1.98 13

Monitoring 
Wells 
Count: 7 

Min 4.52 1.37 - 1.52 -
Max 4.57 1.98 - 1.52 -
Avg. 4.55 1.62 - 1.52 -

3.3 Vulnerable and Regulated Areas 

As per the Ministry of the Environment, Conservation and Parks (Ministry) Source Water 

Protection Information Atlas (SPIA) the Site is within the following areas: 

 Significant Groundwater Recharge Area 

 Highly Vulnerable Aquifer 

As per MNRF Natural Heritage System database, the Site is not located in any significant 

natural areas or areas of natural and scientific interests (ANSIs). The database does identify 

the western portion of the Site as woodland and the southwestern portion is identified as an 

unevaluated wetland. Information provided by the LTCA indicates that there are no wetlands 
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found on-site, as per field verification. There were wetlands identified further off-site to the 

southwest of the property (at a distance of approximately 30 m). Further, there are no LTCA 

regulated areas located within Site boundaries.   

The SPIA, ANSI, and LTCA mapping is attached in Appendix A. 

3.4 Hydrogeological Conditions 

Shallow overburden at the Site consists of topsoil overlying sand fill, brown to grey sand with 

trace silt and gravel, clay and silt, and sometimes glacial till. An unconfined aquifer exists 

within the shallow overburden. Additionally, a shallow bedrock aquifer and deeper bedrock 

aquifer have been identified in the area of the Site (as per MECP water well record 

information). The connectivity of the shallow overburden aquifer and the deeper aquifer 

systems is not known. However, it is likely that there is some degree of hydraulic connection 

between the shallow overburden aquifer and the underlying bedrock aquifer. 

Stabilized water levels were measured on September 14, 2021. Static water levels at the Site 

ranged from 0.98 mbgs to 1.27 mbgs. Water level, elevation and well information is 

summarized below in Table 3. 

Table 3 Water Level and Well Information 
Well BH102-21 BH104-21 BH106-21 

Top of Pipe Elevation (masl) (1) 80.21 80.07 80.18
Ground Surface Elevation (masl) (1) 79.26 78.81 78.86

Stick-up (m) 0.96 1.27 1.36

Sep 14, 
2021 

Water Level (mbgs) (2) 1.27 1.02 0.98 

Groundwater Elev.(masl) (1) 77.99 77.78 77.88 

1. metres above sea level 

2. metres below ground surface 

In general, groundwater flow of the shallow overburden aquifer is towards the southwest. The 

hydraulic connection between the shallow overburden aquifer encountered on-site and the 

unevaluated wetland was not investigated as part of this assessment. Presumably the off-site 

wetlands are groundwater fed from the shallow overburden aquifer during at least some times 

of the year. Surface water flow through off-site wetlands will ultimately be directed south into 

Lake Ontario. 
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The proposed development will be provided potable water servicing and wastewater treatment 

by the municipality. Therefore, the only water withdrawal at the Site will be from construction 

dewatering activities and operational dewatering (to keep basements and other underground 

infrastructure dry). Presumably all other properties adjacent the Site are also provided water 

and wastewater servicing from the municipality. 

The Site borders a regulated area according to the LTCA, which has the potential of being 

influenced by the proposed development (i.e., construction dewatering discharge, see Section 

5.0). As such, an erosion and sediment control plan should be established prior to construction 

to ensure that dewatering discharge/runoff generated during construction does not negatively 

influence adjacent, off-site, wetlands. 
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4.0 Results 

This section presents the results of the Single Well Head Tests (SWHTs) and the groundwater 

quality comparison against parameters outlined in The Corporation of the Municipality of 

Brighton By-Law No. 013-2015, and construction dewatering estimates. 

4.1 Single Well Hydraulic Tests 

SWHTs were completed on wells BH102-21, BH104-21, and BH106-21 on September 14, 

2021. The data generated from the bail tests was processed by AquiferTest Pro™ software, 

the results of which are summarized in Table 4. 

The hydraulic conductivity results of the SWHTs ranged between 2.00 x 10-5 m/s and 3.50 x 

10-5 m/s. The hydraulic conductivity results are expected for the screened sediments at each 

well (and are reflective of published information (J.P.Powers, 2007)). Hydraulic testing results 

are attached in Appendix D. 

Table 4 SWHT Results (all results in m/s) 

Test # Test 1 Test 2 Test 3 
BH102-21 3.06 x 10-5 3.50 x 10-5 2.00 x 10-5 
BH104-21 3.06 x 10-5 3.50 x 10-5 2.00 x 10-5 
BH106-21 3.25 x 10-5 3.25 x 10-5 2.00 x 10-5 

4.2 Groundwater Quality 

A groundwater sample was collected from monitoring well BH106-21 was collected on 

September 14, 2021 and analyzed for those parameters outlined in The Corporation of the 

Municipality of Brighton By-Law No. 013-2015 (the Sewer Use By-Law) and the PWQO. 

Several parameters were reported at concentrations greater than the sanitary sewer discharge 

by-law, the storm sewer discharge by-law, and the PWQO. Exceedances are outlined in Table 

5 below. Presumably water discharged from construction excavations will be disposed to 

ground surface or to local sewers. As such, water discharged from any construction 

excavations will require treatment depending on the receiver. Water quality results are 

attached in Appendix E. 
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Fluoranthene, total polycyclic aromatic hydrocarbons (PAH) and bis(2-theylhexyl) phthalate 

were detected in the groundwater sampled from well BH106-21 at concentrations greater than 

at least one of the guidelines referenced herein. Total PAH and fluoranthene are associated 

with coal, crude oil, fossil fuels, asphalt products and incomplete burning of certain 

compounds. Bis(2-theylhexyl) phthalate is a common plastic additive. Benzo(b+k)fluoranthene 

and pyrene were also detected in groundwater, however these two compounds do not have 

associated guideline criteria in either the Sewer Use By-Law, or the PWQO. 

Benzo(b+k)fluoranthene and pyrene are associated with similar sources as the above 

mentioned semivolatile organic compounds (SVOCs). The presence of these SVOCs are not 

usually associated with greenhouse operation (i.e., the most recent land use at the Site).  

On November 10, 2021 Cambium staff visited the Site to collect a resample from well BH106-

21. The resample was analyzed for the metals and SVOCs included in the Municipality of 

Brighton By-Law No. 013-2015. The day prior to sampling 10 well bore volumes were purged 

from the well and stored on-site in drums. The resample was collected by low-flow sampling 

methods which did not induce a significant disturbance in the water column (as such the 

amount of sediment included in the water sample is significantly reduced). The results of the 

resample indicate that the concentration of all analyzed metals were less than detectable 

limits, or less than all applicable guideline criteria. Similarly, the concentration of all SVOCs 

(including those compounds reported at elevated concentrations in the initial sample) were 

reported less than detectable limits. Water quality results of the resample are attached in 

Appendix E. 

The results of the resample indicate that water discharged from any construction excavations 

at the Site can be treated to the receiver standards (i.e., sewers or to the environment (PWQO 

standards)) with settling tanks and/or filtration media. A water sample should also be collected 

after treatment to confirm treatment efficacy. 
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Table 5 BH106-21 Groundwater Quality – Initial Sample 
Parameter Concentration – 

BH106-21 (mg/L)
Sanitary Sewer 

Discharge (mg/L)
Storm Sewer 

Discharge (mg/L) 
PWQO (mg/L) 

total suspended solids 2,580 350 15 -
total phosphorus 3.24 10 0.4 0.030
aluminum 32.6 50 1 0.075
chromium 0.06 2 0.08 0.0089
cobalt 0.026 5 - 0.0009
copper 0.056 2 0.04 0.005
iron 52 50 - 0.3
lead 0.03 1 0.12 0.025
manganese 1.23 5 0.05 -
nickel 0.05 2 0.08 0.025
vanadium 0.084 5 - 0.006
zinc 0.181 2 0.04 0.02
fluoranthene 0.0002 - - 8.0 x 10-7

total PAH 0.00267 0.005 0.002 -
bis(2-ethylhexyl) 
phthalate 

0.069 0.012 0.0088 - 

1. Bolded and shaded values indicate the criteria that the specific parameter concentration exceeded. 
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5.0 Dewatering Estimates 

The proposed development will include residential townhouse units, some of which will be 

completed with a basement. Details pertaining to which structures will be built with basements 

were not available at the time this document was prepared, nor were any other details 

pertaining to the depth of potential basements. The dewatering calculations outlined herein 

assumed that basements would extend to 3 mbgs. 

The footprints of the proposed residential townhouse units vary, with the largest being 

approximately 13.6 m long and 6.1 m wide. Individual residential townhouse units will be 

arranged into several common structures at the Site. The common structures will include 

between 5 to 9 individual townhouse units, each. The footprint of the largest common structure 

is approximately 50 m long and 20 m wide. The equivalent radius of the largest common 

structure is 22 m.  

It was assumed the foundations of the individual townhouse units will be built together at the 

same time, within the footprint of a common structure. The water level during construction 

dewatering was assumed to be 1.0 mbgs based off the shallowest groundwater reading 

measured on September 14, 2021. To estimate daily dewatering rates it was assumed that the 

water level will be lowered 0.5 m below the floor of the excavation (to a depth of 3.5 mbgs); 

therefore, groundwater levels must be lowered by 2.5 m. 

The proposed development will be provided water and wastewater servicing by the 

municipality. It was assumed that these services will be installed below grade in trench 

excavations. The trench excavations were assumed to be advanced to a depth of 1.5 mbgs 

(and dewatered to a depth of 2 mbgs). The maximum length of trench advanced at any one 

time was assumed to be 50 m. 

The hydraulic conductivity of the shallow overburden soils is moderate and ranged from 2.00 x 

10-5 m/s and 3.50 x 10-5 m/s. The hydraulic conductivity rates were used to provide a range of 

construction dewatering estimates. 
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To calculate inflow into the excavation, the methods outlined in the Construction Dewatering 

and Groundwater Control (J.P.Powers, 2007) were utilized. 

The estimated daily construction dewatering rate for excavation of a single common structure 

(approximately 20 m x 50 m) ranged between 81 m³/day to 119 m3/day. The estimated 

groundwater inflow rate into the construction of a 50 m length of trench ranged between 26 

m³/day and 34 m³/day. Dewatering estimate calculations are included in Appendix G. 

The information outlined herein indicates that construction dewatering should be registered on 

the Environmental Activity and Sector Registry (EASR). Registration of dewatering on the 

EASR allows for construction dewatering between 50 m³/day and 400 m³/day. If several 

excavations are dewatered simultaneously (and the construction dewatering rate exceeds 400 

m³/day), then a Category 3 Permit To Take Water will be required. 

The daily dewatering estimates outlined herein model the daily inflow rates into construction 

excavations once equilibrium of groundwater inflow into the excavation has been achieved. 

The initial dewatering rate during groundwater inflow stabilization period (prior to equilibrium) is 

not included in the dewatering estimates. Further, the initial dewatering efforts of an open 

excavation (i.e., dewatering a construction excavation after it has been allowed to fill with 

groundwater over a prolonged period of time) are also not included in the dewatering 

calculations. 

It is imperative that daily dewatering rates be monitored (or the dewatering of stagnant water in 

the construction excavation estimated) to determine appropriate water taking permitting / 

registration requirements. 

The method of disposal of water removed from the construction excavation should be 

determined prior to the commencement of water withdrawal. A dewatering and discharge plan 

is required for registration of construction dewatering activities on the EASR. 

In addition, appropriate erosion and sediment controls should be put in place to protect 

sensitive receivers of discharge water (i.e., off-site wetland areas).  
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5.1 Operational Dewatering 

Operational dewatering rates the structures are anticipated to be similar to construction 

dewatering rates. Basements may advance into the water table, as such dewatering of the 

basements is expected overtime. Actual dewatering rates measured during construction will 

determine if additional dewatering measures during operations are needed. 

5.1.1 Zone of Influence 

The dewatering calculations include estimates of the horizontal distance away from the walls of 

each excavation where the influence of water withdrawal will be negligible (i.e., the length to 

zero drawdown (Kyrieleis, W., Sichardt, W, 1930). The area included within the length of zero 

drawdown from the excavation is the zone of influence (ZOI). The maximum lengths to zero 

drawdown of each excavation (as determined from the highest hydraulic conductivity) are 

listed below: 

 Single dwelling construction excavation: 44 m 

 Trench excavation: 18 m 

The ZOIs encompass residential land use north of the Site (south of Raglan Street), on Ontario 

Street and Cooper Court to the east of the Site. Available information indicates that there are 

no off-site private supply wells located within the ZOIs of the construction excavations. Further, 

all properties located adjacent the Site presumably receive water servicing from the 

municipality (and do not draw on a private well). During construction dewatering activities the 

areas adjacent the construction excavations should be monitored regularly for land settlement 

and stability. 

The ZOI encompasses wetland areas located off-site to the southwest. Groundwater is 

interpreted to naturally discharge to surface in the area off-site. As such, groundwater 

withdrawal (and disposal to surface) will not significantly alter the existing hydrogeological 

regime of off-site wetland areas.  



 
Hydrogeological Assessment - 214 Ontario Street, Brighton, Ontario (Rev.1) 

Bicorp Design Group Ltd. 
Cambium Reference: 13654-001 

June 17, 2022 

Cambium Inc.  Page 15 

Off-site wetlands will be the final receiver of discharge water should water discharge water be 

disposed to surface, as such appropriate sediment and erosion control measures will be 

required (in addition to appropriate water quality treatment). 

Perpetual dewatering of foundations/basements (if required) is not expected to influence the 

wetland, as discharge water will presumably be directed to surface and ultimately returned to 

off-site wetland areas. 
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6.0 Closing 

Bicorp Design Group Ltd. (Client) retained Cambium Inc. to complete a hydrogeological 

assessment at 214 Ontario Street, Brighton, Ontario. 

Shallow groundwater levels within the unconfined overburden aquifer ranged from 0.98 mbgs 

to 1.27 mbgs and was assumed to flow to the southwest where it discharges to surface into 

off-site wetland areas.  

The information outlined herein indicates that construction dewatering should be registered on 

the EASR. Registration of dewatering on the EASR allows for construction dewatering 

between 50 m³/day and 400 m³/day. A dewatering and discharge plan is required for 

registration of construction dewatering activities on the EASR. If several excavations are 

dewatered simultaneously (and the construction dewatering rate exceeds 400 m³/day), then a 

Category 3 Permit To Take Water will be required. 

Cumulative daily construction dewatering rates should be monitored on a daily basis to confirm 

appropriate water taking permitting. 

Construction dewatering influences of the proposed development may intercept residential 

land use north of the Site (south of Raglan Street), on Ontario Street and Cooper Court to the 

east of the Site. Available information indicates that there are no private supply wells located 

within the ZOI. During construction dewatering activities the areas adjacent the construction 

excavations should be monitored regularly for land settlement and stability.  

The ZOI encompasses wetland areas located off-site to the southwest. Groundwater is 

interpreted to naturally discharge to surface in the area off-site. As such, groundwater 

withdrawal (and disposal to surface) will not significantly alter the existing hydrogeological 

regime of off-site wetland areas. Off-site wetlands will be the final receiver of discharge water 

should water discharge water be disposed to surface, as such appropriate sediment and 

erosion control measures will be required. 
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8.0 Standard Limitations 

Limited Warranty 

In performing work on behalf of a client, Cambium relies on its client to provide instructions on the scope of its retainer and, on that basis, Cambium 
determines the precise nature of the work to be performed. Cambium undertakes all work in accordance with applicable accepted industry practices 
and standards. Unless required under local laws, other than as expressly stated herein, no other warranties or conditions, either expressed or implied, 
are made regarding the services, work or reports provided. 

Reliance on Materials and Information 

The findings and results presented in reports prepared by Cambium are based on the materials and information provided by the client to Cambium and 
on the facts, conditions and circumstances encountered by Cambium during the performance of the work requested by the client. In formulating its 
findings and results into a report, Cambium assumes that the information and materials provided by the client or obtained by Cambium from the client 
or otherwise are factual, accurate and represent a true depiction of the circumstances that exist. Cambium relies on its client to inform Cambium if 
there are changes to any such information and materials. Cambium does not review, analyze or attempt to verify the accuracy or completeness of the 
information or materials provided, or circumstances encountered, other than in accordance with applicable accepted industry practice. Cambium will 
not be responsible for matters arising from incomplete, incorrect or misleading information or from facts or circumstances that are not fully disclosed to 
or that are concealed from Cambium during the provision of services, work or reports. 

Facts, conditions, information and circumstances may vary with time and locations and Cambium’s work is based on a review of such matters as they 
existed at the particular time and location indicated in its reports. No assurance is made by Cambium that the facts, conditions, information, 
circumstances or any underlying assumptions made by Cambium in connection with the work performed will not change after the work is completed 
and a report is submitted. If any such changes occur or additional information is obtained, Cambium should be advised and requested to consider if 
the changes or additional information affect its findings or results. 

When preparing reports, Cambium considers applicable legislation, regulations, governmental guidelines and policies to the extent they are within its 
knowledge, but Cambium is not qualified to advise with respect to legal matters. The presentation of information regarding applicable legislation, 
regulations, governmental guidelines and policies is for information only and is not intended to and should not be interpreted as constituting a legal 
opinion concerning the work completed or conditions outlined in a report. All legal matters should be reviewed and considered by an appropriately 
qualified legal practitioner. 

Site Assessments 

A site assessment is created using data and information collected during the investigation of a site and based on conditions encountered at the time 
and particular locations at which fieldwork is conducted. The information, sample results and data collected represent the conditions only at the 
specific times at which and at those specific locations from which the information, samples and data were obtained and the information, sample results 
and data may vary at other locations and times. To the extent that Cambium’s work or report considers any locations or times other than those from 
which information, sample results and data was specifically received, the work or report is based on a reasonable extrapolation from such information, 
sample results and data but the actual conditions encountered may vary from those extrapolations. 

Only conditions at the site and locations chosen for study by the client are evaluated; no adjacent or other properties are evaluated unless specifically 
requested by the client. Any physical or other aspects of the site chosen for study by the client, or any other matter not specifically addressed in a 
report prepared by Cambium, are beyond the scope of the work performed by Cambium and such matters have not been investigated or addressed. 

Reliance 

Cambium’s services, work and reports may be relied on by the client and its corporate directors and officers, employees, and professional advisors. 
Cambium is not responsible for the use of its work or reports by any other party, or for the reliance on, or for any decision which is made by any party 
using the services or work performed by or a report prepared by Cambium without Cambium’s express written consent. Any party that relies on 
services or work performed by Cambium or a report prepared by Cambium without Cambium’s express written consent, does so at its own risk. No 
report of Cambium may be disclosed or referred to in any public document without Cambium’s express prior written consent. Cambium specifically 
disclaims any liability or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or result from 
the use of any information, recommendation or other matter arising from the services, work or reports provided by Cambium. 

Limitation of Liability 

Potential liability to the client arising out of the report is limited to the amount of Cambium’s professional liability insurance coverage. Cambium shall 
only be liable for direct damages to the extent caused by Cambium’s negligence and/or breach of contract. Cambium shall not be liable for 
consequential damages. 

Personal Liability 

The client expressly agrees that Cambium employees shall have no personal liability to the client with respect to a claim, whether in contract, tort 
and/or other cause of action in law. Furthermore, the client agrees that it will bring no proceedings nor take any action in any court of law against 
Cambium employees in their personal capacity. 
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Appendix A

 Land Information and Proposed Development Plan
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Appendix B

 Borehole Logs
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Canadian Environmental Drilling

Barrie

Peterborough

www.cambium-inc.com

Tomba Enterprises Ltd. 214 Ontario Street, Brighton, OntarioProject Name:

RemarksInstallation
Well

Client:

T: 866-217-7900

Oshawa
Kingston

Log of Borehole:

1 of 1

BH101-21

Logged By: FI FIInput By:

TOPSOIL: 50 mm

FILL: Grey brown sand and gravel, 
trace silt, moist

SAND: Grey brown, trace silt, trace 
gravel, very loose to loose, moist

CLAY and SILT: Grey, trace sand, trace
gravel, stiff, moist

TILL: Grey silty sand, gravelly, some 
clay, compact, wet

‐wet below

Borehole terminated at 6.1 mbgs.
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72

SS7 GSA
Gravel 1%
Sand 6%
Silt 45%
Clay 48%

SS8B GSA
Gravel 24%
Sand 36%
Silt 30%
Clay 10%

BH caved to 0.9 
mbgs upon 
completion.
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755025

SUBSURFACE PROFILE SAMPLE

Contractor:

Location: Elevation:

Hollow Stem Augers

214 Ontario Street, Brighton, Ontario 18 T, 4877847.84 m N, 280499.09 m E

Date Completed:

UTM:

Project No.:

August 30, 2021

13654-001

79.26 mASL

Method:
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Canadian Environmental Drilling

Barrie

Peterborough

www.cambium-inc.com

Tomba Enterprises Ltd. 214 Ontario Street, Brighton, OntarioProject Name:

RemarksInstallation
Well

Client:

T: 866-217-7900

Oshawa
Kingston

Log of Borehole:

1 of 1

BH102-21

Logged By: FI FIInput By:

FILL: Brown sand, some gravel, trace 
silt, moist [Base Material]

FILL: Black silty sand, with organics, 
moist [Probable buried topsoil]

SAND: Brown, some silt, loose to 
compact, moist

CLAY and SILT: Grey, trace sand, firm, 
moist

‐grey brown, trace silt, trace gravel, 
wet below

‐trace gravel

Borehole terminated at 6.1 mbgs.
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76

75

74

73

72

Water level at 1.8 
mbgs and BH 
remained open upon
completion.
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755025

SUBSURFACE PROFILE SAMPLE

Contractor:

Location: Elevation:

Hollow Stem Augers

214 Ontario Street, Brighton, Ontario 18T, 4877810.38 m N, 280455.32 m E

Date Completed:

UTM:

Project No.:

August 30, 2021

13654-001

79.14 mASL

Method:
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Canadian Environmental Drilling

Barrie

Peterborough

www.cambium-inc.com

Tomba Enterprises Ltd. 214 Ontario Street, Brighton, OntarioProject Name:

RemarksInstallation
Well

Client:

T: 866-217-7900

Oshawa
Kingston

Log of Borehole:

1 of 1

BH103-21

Logged By: FI FIInput By:

FILL: Brown silty sand, trace gravel, 
with organics and rootlets, loose, 
moist

SAND: Brown, some silt, very loose, 
wet

CLAY and SILT: Grey, trace sand, firm 
to soft, moist

‐Black [Probable buried topsoil]

‐grey brown, trace silt, trace gravel, 
compact below

‐some sand, trace gravel

Borehole terminated at 6.1 mbgs.
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73

72

SS3 GSA
Gravel 0%
Sand 90%
Silt and Clay 10%

SS4 GSA
Gravel 2%
Sand 95%
Silt and Clay 3%

Water level at 1.2 
mbgs and cave to 1.5
mbgs upon 
completion.
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755025

SUBSURFACE PROFILE SAMPLE

Contractor:

Location: Elevation:

Hollow Stem Augers

214 Ontario Street, Brighton, Ontario 18T, 4877757.28 m N, 280447.14 m E

Date Completed:

UTM:

Project No.:

August 31, 2021

13654-001

78.81 mASL

Method:

Page

20 6040 80E
le

va
tio

n

(m
)

D
ep

th

Li
th

ol
og

y

Description

N
um

be
r

T
yp

e

%
 R

ec
ov

er
y

S
P

T
 (

N
)

S
P

T
 (

N
)

%
 M

oi
st

ur
e

Canadian Environmental Drilling

Barrie

Peterborough

www.cambium-inc.com

Tomba Enterprises Ltd. 214 Ontario Street, Brighton, OntarioProject Name:

RemarksInstallation
Well

Client:

T: 866-217-7900

Oshawa
Kingston

Log of Borehole:

1 of 1

BH104-21

Logged By: FI FIInput By:

FILL: Brown silty sand, trace gravel, 
loose, moist

SAND: Brown, some silt, loose, wet

CLAY and SILT: Grey, trace sand, trace
gravel, firm to stiff, moist

TILL: Grey silty sand, gravelly, some 
clay, dense, wet

‐black, with organics [Probable 
buried topsoil]

‐grey brown, trace silt, trace gravel, 
below

Borehole terminated at 6.7 mbgs.
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72

SS7 ATT
LL 37.3%
PL 18.0%
PI 19.3%

SS9 GSA
Gravel 21%
Sand 44%
Silt 23%
Clay 12%

Water level at 3.7 
mbgs and BH 
remained open upon
completion.
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755025

SUBSURFACE PROFILE SAMPLE

Contractor:

Location: Elevation:

Hollow Stem Augers

214 Ontario Street, Brighton, Ontario 18T, 4877819.09 m N, 280387.41 m E

Date Completed:

UTM:

Project No.:

August 31, 2021

13654-001

79.06 mASL

Method:
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Canadian Environmental Drilling

Barrie

Peterborough

www.cambium-inc.com

Tomba Enterprises Ltd. 214 Ontario Street, Brighton, OntarioProject Name:

RemarksInstallation
Well

Client:

T: 866-217-7900

Oshawa
Kingston

Log of Borehole:

1 of 1

BH105-21

Logged By: FI FIInput By:

TOPSOIL: 230 mm

SAND: Brown, some silt, compact, 
moist

CLAY and SILT: Grey, trace sand, trace
gravel, stiff, moist

TILL: Grey silty sand, gravelly, some 
clay, compact, wet

‐grey brown, trace silt, trace gravel, 
wet below

Borehole terminated at 6.7 mbgs.
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Water level at 2.4 
mbgs and BH 
remained open upon
completion.
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755025

SUBSURFACE PROFILE SAMPLE

Contractor:

Location: Elevation:

Hollow Stem Augers

214 Ontario Street, Brighton, Ontario 18T, 4877793.66 m N, 280349.65 m E

Date Completed:

UTM:

Project No.:

August 31, 2021

13654-001

78.86 mASL

Method:
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Canadian Environmental Drilling

Barrie

Peterborough

www.cambium-inc.com

Tomba Enterprises Ltd. 214 Ontario Street, Brighton, OntarioProject Name:

RemarksInstallation
Well

Client:

T: 866-217-7900

Oshawa
Kingston

Log of Borehole:

1 of 1

BH106-21

Logged By: FI FIInput By:

TOPSOIL: 300 mm

SAND: Brown, trace silt, compact, 
moist

CLAY and SILT: Grey, trace sand, trace
gravel, stiff, moist

TILL: Grey silty sand, gravelly, some 
clay, dense, moist

‐grey brown, wet below

‐loose below

Borehole terminated at 6.7 mbgs.
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74

73

72

SS5 GSA
Gravel 0%
Sand 99%
Silt and Clay 1%

Water level at 2.1 
mbgs and BH 
remained open upon
completion.
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Hydrogeological Assessment - 214 Ontario Street, Brighton, Ontario (Rev.1) 

Bicorp Design Group Ltd. 
Cambium Reference: 13654-001 

June 17, 2022 

Cambium Inc.   

 

 

Appendix C

 Grain Size Analysis

 

 



Grain Size Distribution Chart

Farhan Imtiaz - Cambium Inc.

Additional information available upon request

Issued By: Date Issued:

-Clay and Silt trace Sand trace Gravel CL 0.0038 - - -

Classification D60 D30 D10 Cu

45 48

(Senior Project Manager)

September 14, 2021

32.4

Description Cc

BH 101-21 SS 7 4.6 m to 5 m 1 6

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

Project Name:

Project Number:

4.6 m to 5 m

Tomba Enterprises Ltd.

214 Ontario Street, Brighton

13654-001

BH 101-21  SS 7

August 30 & 31, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-1050

Sample Date:
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UNIFIED SOIL CLASSIFICATION SYSTEM

COARSE FINE COARSE

CLAY
FINE

SAND GRAVEL

BOULDERSSILT
MEDIUM COARSE FINE MEDIUM COARSE

MIT SOIL CLASSIFICATION SYSTEM

Cambium Inc. (Laboratory)

 866.217.7900  |  cambium-inc.com

194 Sophia St. |  Peterborough  |  ON  |  K9H 1E5 Form: L6V.2 - Grad.Hydo



Grain Size Distribution Chart

Farhan Imtiaz - Cambium Inc.

Additional information available upon request

Issued By: Date Issued:

2.14Silty Gravelly Sand some Clay SM 0.495 0.046 0.002 247.50

Classification D60 D30 D10 Cu

30 10

(Senior Project Manager)

September 14, 2021

6.2

Description Cc

BH 101-21 SS 8B 5.6 m to 6.1 m 24 36

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

Project Name:

Project Number:

5.6 m to 6.1 m

Tomba Enterprises Ltd.

214 Ontario Street, Brighton

13654-001

BH 101-21  SS 8B

August 30 & 31, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-1051

Sample Date:
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UNIFIED SOIL CLASSIFICATION SYSTEM

COARSE FINE COARSE

CLAY
FINE

SAND GRAVEL

BOULDERSSILT
MEDIUM COARSE FINE MEDIUM COARSE

MIT SOIL CLASSIFICATION SYSTEM

Cambium Inc. (Laboratory)

 866.217.7900  |  cambium-inc.com

194 Sophia St. |  Peterborough  |  ON  |  K9H 1E5 Form: L6V.2 - Grad.Hydo



Grain Size Distribution Chart

Farhan Imtiaz - Cambium Inc.

Additional information available upon request

Issued By: Date Issued:

1.53Sand some Silt SP 0.260 0.175 0.077 3.38

Classification D60 D30 D10 Cu

(Senior Project Manager)

September 14, 2021

19.8

Description Cc

BH 103-21 SS 3 1.5 m to 2 m 0 90 10

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

Project Name:

Project Number:

1.5 m to 2 m

Tomba Enterprises Ltd.

214 Ontario Street, Brighton

13654-001

BH 103-21  SS 3

August 30 & 31, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-1052

Sample Date:
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UNIFIED SOIL CLASSIFICATION SYSTEM

COARSE FINE COARSE

CLAY
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SAND GRAVEL

BOULDERSSILT
MEDIUM COARSE FINE MEDIUM COARSE

MIT SOIL CLASSIFICATION SYSTEM

Cambium Inc. (Laboratory)

 866.217.7900  |  cambium-inc.com

194 Sophia St. |  Peterborough  |  ON  |  K9H 1E5 Form: L6V.2 - Grad.Hydo



Grain Size Distribution Chart

Farhan Imtiaz - Cambium Inc.

Additional information available upon request

Issued By: Date Issued:

1.03Sand trace Silt trace Gravel SP 0.265 0.185 0.125 2.12

Classification D60 D30 D10 Cu

(Senior Project Manager)

September 14, 2021

19.3

Description Cc

BH 103-21 SS 4 2.3 m to 2.7 m 2 95 3

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

Project Name:

Project Number:

2.3 m to 2.7 m

Tomba Enterprises Ltd.

214 Ontario Street, Brighton

13654-001

BH 103-21  SS 4

August 30 & 31, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-1053

Sample Date:
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UNIFIED SOIL CLASSIFICATION SYSTEM

COARSE FINE COARSE

CLAY
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SAND GRAVEL

BOULDERSSILT
MEDIUM COARSE FINE MEDIUM COARSE

MIT SOIL CLASSIFICATION SYSTEM

Cambium Inc. (Laboratory)

 866.217.7900  |  cambium-inc.com

194 Sophia St. |  Peterborough  |  ON  |  K9H 1E5 Form: L6V.2 - Grad.Hydo



Grain Size Distribution Chart

Farhan Imtiaz - Cambium Inc.

Additional information available upon request

Issued By: Date Issued:

4.53Silty Gravelly Sand some Clay SM 0.4100 0.0510 0.0014 292.86

Classification D60 D30 D10 Cu

23 12

(Senior Project Manager)

September 14, 2021

15.3

Description Cc

BH 104-21 SS 9 6.1 m to 6.7 m 21 44

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

Project Name:

Project Number:

6.1 m to 6.7 m

Tomba Enterprises Ltd.

214 Ontario Street, Brighton

13654-001

BH 104-21  SS 9

August 30 & 31, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-1055

Sample Date:
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BOULDERSSILT
MEDIUM COARSE FINE MEDIUM COARSE
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Cambium Inc. (Laboratory)

 866.217.7900  |  cambium-inc.com

194 Sophia St. |  Peterborough  |  ON  |  K9H 1E5 Form: L6V.2 - Grad.Hydo



Grain Size Distribution Chart

Farhan Imtiaz - Cambium Inc.

Additional information available upon request

Issued By: Date Issued:

0.89Sand trace Silt SP 0.275 0.195 0.155 1.77

Classification D60 D30 D10 Cu

(Senior Project Manager)

September 14, 2021

20.0

Description Cc

BH 106-21 SS 5 3 m to 3.5 m 0 99 1

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

Project Name:

Project Number:

3 m to 3.5 m

Tomba Enterprises Ltd.

214 Ontario Street, Brighton

13654-001

BH 106-21  SS 5

August 30 & 31, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-1056

Sample Date:
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MEDIUM COARSE FINE MEDIUM COARSE
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Cambium Inc. (Laboratory)
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194 Sophia St. |  Peterborough  |  ON  |  K9H 1E5 Form: L6V.2 - Grad.Hydo



 
Hydrogeological Assessment - 214 Ontario Street, Brighton, Ontario (Rev.1) 

Bicorp Design Group Ltd. 
Cambium Reference: 13654-001 

June 17, 2022 
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Appendix D

 AquiferTest Pro Results

 

 



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH102-21 Test 1 Test Well: BH102-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH102-21 Test 1
Aquifer Thickness: 4.23 m

0 14 28 42 56 70
Time [s]

1E-2

1E-1

1E0

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH102-21 3.06 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH102-21 Test 2 Test Well: BH102-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH102-21 Test 2
Aquifer Thickness: 4.23 m

0 14 28 42 56 70
Time [s]

1E-2

1E-1

1E0

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH102-21 3.06 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH102-21 Test 3 Test Well: BH102-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH102-21 Test 3
Aquifer Thickness: 4.23 m

0 14 28 42 56 70
Time [s]

1E-2

1E-1

1E0

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH102-21 3.25 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH104-21 Test 1 Test Well: BH104-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH104-21 Test 1
Aquifer Thickness: 4.79 m

0 14 28 42 56 70
Time [s]

1E-2

1E-1

1E0

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH104-21 3.50 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH104-21 Test 2 Test Well: BH104-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH104-21 Test 2
Aquifer Thickness: 4.79 m

0 14 28 42 56 70
Time [s]

1E-2

1E-1

1E0

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH104-21 3.50 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH104-21 Test 3 Test Well: BH104-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH104-21 Test 3
Aquifer Thickness: 4.79 m

0 14 28 42 56 70
Time [s]

1E-3

1E-2

1E-1

1E0

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH104-21 3.25 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH106-21 Test 1 Test Well: BH106-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH106-21 Test 1
Aquifer Thickness: 2.35 m

0 14 28 42 56 70
Time [s]

1E0

1E1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH106-21 2.00 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH106-21 Test 2 Test Well: BH106-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH106-21 Test 2
Aquifer Thickness: 2.35 m

0 14 28 42 56 70
Time [s]

1E0

1E1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH106-21 2.00 × 10-5



Slug Test Analysis Report

Project: Hydrogeological Assessment, 214 Ontario St.

Number: 13654-001

Client: Bicorp Design Group Ltd.

194 Sophia St.
Peterborough, ON
K9H1E5

Location: Brighton, Ontario Slug Test: BH106-21 Test 3 Test Well: BH106-21
Test Conducted by: J. Munro Test Date: 9/16/2021
Analysis Performed by: N. Heikoop Analysis Date: 9/29/2021BH106-21 Test 3
Aquifer Thickness: 2.35 m

0 14 28 42 56 70
Time [s]

1E0

1E1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH106-21 2.00 × 10-5
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 Certificate of Laboratory Analysis

 

 



29-Sep-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-29685

Cambium Environmental

194 Sophia St., 

Peterborough ON K9H 1E5 Canada

Report To:

Attention: Cameron MacDougall

15-Sep-21DATE RECEIVED:

13654-001P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G101764

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH206Client I.D.

B21-29685-1Sample I.D.

14-Sep-21Date Collected

Fluoride < 0.1mg/L 0.1 SM4110C 17-Sep-21/O

Chloride 15.0mg/L 0.5 SM4110C 17-Sep-21/O

Sulphate 6mg/L 1 SM4110C 17-Sep-21/O

BOD(5 day) < 3mg/L 3 SM 5210B 15-Sep-21/K

Total Suspended Solids 2580mg/L 3 SM2540D 16-Sep-21/K

Phosphorus-Total 3.24mg/L 0.01 E3199A.1 17-Sep-21/K

Cyanide (Total) < 0.005mg/L 0.005 SM 4500CN 16-Sep-21/K

Phenolics < 0.002mg/L 0.002 MOEE 3179 16-Sep-21/K

Oil and Grease-Anim/Veg. 2.6mg/L 1.0 SM 5520 20-Sep-21/K

Oil and Grease-Mineral < 1.0mg/L 1.0 SM 5520 20-Sep-21/K

Aluminum 32.6mg/L 0.01 SM 3120 17-Sep-21/O

Antimony < 0.001mg/L 0.0001 EPA 200.8 17-Sep-21/O

Arsenic 0.0039mg/L 0.0001 EPA 200.8 17-Sep-21/O

Cadmium < 0.005mg/L 0.005 SM 3120 17-Sep-21/O

Chromium 0.060mg/L 0.002 SM 3120 17-Sep-21/O

Chromium (VI) < 0.01mg/L 0.01 MOE E3056 21-Sep-21/O

Cobalt 0.026mg/L 0.005 SM 3120 17-Sep-21/O

Copper 0.056mg/L 0.002 SM 3120 17-Sep-21/O

Iron 52.0mg/L 0.005 SM 3120 17-Sep-21/O

Lead 0.03mg/L 0.02 SM 3120 17-Sep-21/O

Manganese 1.23mg/L 0.001 SM 3120 17-Sep-21/O

Mercury 0.00002mg/L 0.00002 SM 3112 B 20-Sep-21/O 3

Molybdenum < 0.01mg/L 0.01 SM 3120 17-Sep-21/O

Nickel 0.05mg/L 0.01 SM 3120 17-Sep-21/O

Selenium < 0.01mg/L 0.001 EPA 200.8 17-Sep-21/O

Silver < 0.0002mg/L 0.0001 EPA 200.8 17-Sep-21/O

Tin < 0.05mg/L 0.05 SM 3120 17-Sep-21/O

Page 1 of 4.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

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

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

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



29-Sep-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-29685

Cambium Environmental

194 Sophia St., 

Peterborough ON K9H 1E5 Canada

Report To:

Attention: Cameron MacDougall

15-Sep-21DATE RECEIVED:

13654-001P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G101764

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH206Client I.D.

B21-29685-1Sample I.D.

14-Sep-21Date Collected

Titanium 3.15mg/L 0.005 SM 3120 17-Sep-21/O

Vanadium 0.084mg/L 0.005 SM 3120 17-Sep-21/O

Zinc 0.181mg/L 0.005 SM 3120 17-Sep-21/O

Aldrin < 0.00001mg/L 0.00001 EPA 8080 23-Sep-21/K

Dieldrin < 0.00001mg/L 0.00001 EPA 8080 23-Sep-21/K

Aldrin + Dieldrin < 0.00002mg/L 0.00002 EPA 8080 23-Sep-21/K

Hexachlorobenzene < 0.00001mg/L 0.00001 EPA 8080 23-Sep-21/K

Mirex < 0.001mg/L 0.001 EPA 8080 23-Sep-21/K

Poly-Chlorinated Biphenyls 
(PCB's)

< 0.00005mg/L 0.00005 EPA 8080 23-Sep-21/K

Lindane 
(Hexachlorocyclohexane, 
Gamma)

< 0.00001mg/L 0.00001 EPA 8080 23-Sep-21/K

Acenaphthene < 0.0003mg/L 0.00005 EPA 8270 20-Sep-21/K

Acenaphthylene < 0.0003mg/L 0.00005 EPA 8270 20-Sep-21/K

Anthracene < 0.0002mg/L 0.00005 EPA 8270 20-Sep-21/K

Benzo(a)anthracene < 0.0006mg/L 0.00005 EPA 8270 20-Sep-21/K

Benzo(a)pyrene < 0.0001mg/L 0.00001 EPA 8270 20-Sep-21/K

Benzo(b+k)fluoranthene 0.00020mg/L 0.0001 EPA 8270 20-Sep-21/K

Benzo(g,h,i)perylene < 0.0002mg/L 0.00005 EPA 8270 20-Sep-21/K

Chrysene < 0.0002mg/L 0.00005 EPA 8270 20-Sep-21/K

Dibenzo(a,h)anthracene < 0.0002mg/L 0.00005 EPA 8270 20-Sep-21/K

Indeno(1,2,3,-cd)pyrene < 0.0003mg/L 0.00005 EPA 8270 20-Sep-21/K

Fluoranthene 0.00020mg/L 0.00005 EPA 8270 20-Sep-21/K

Fluorene < 0.0002mg/L 0.00005 EPA 8270 20-Sep-21/K

Methylnaphthalene,1- < 0.0003mg/L 0.00005 EPA 8270 20-Sep-21/K

Methylnaphthalene,2- < 0.0003mg/L 0.00005 EPA 8270 20-Sep-21/K

Naphthalene < 0.0006mg/L 0.00005 EPA 8270 20-Sep-21/K 2

Page 2 of 4.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

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

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

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



29-Sep-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-29685

Cambium Environmental

194 Sophia St., 

Peterborough ON K9H 1E5 Canada

Report To:

Attention: Cameron MacDougall

15-Sep-21DATE RECEIVED:

13654-001P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G101764

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH206Client I.D.

B21-29685-1Sample I.D.

14-Sep-21Date Collected

Phenanthrene < 0.0003mg/L 0.00005 EPA 8270 20-Sep-21/K

Pyrene 0.00020mg/L 0.00005 EPA 8270 20-Sep-21/K

Total PAH 0.00267mg/L 0.0001 EPA 8270 20-Sep-21/K

Pentachlorophenol < 0.002mg/L 0.0002 EPA 8270 20-Sep-21/K 1

Dichlorobenzidine, 3,3'- < 0.001mg/L 0.0005 EPA 8270 20-Sep-21/K

Bis(2-ethylhexyl) Phthalate 0.069mg/L 0.005 EPA 8270 20-Sep-21/K

Di-n-butyl Phthalate < 0.01mg/L 0.001 EPA 8270 20-Sep-21/K

Nonylphenol Ethoxylates < 0.01mg/L 0.01 Subcontract 24-Sep-21 4

Nonylphenol 
Monoethoxylate

< 0.01mg/L 0.01 Subcontract 24-Sep-21 4

Nonylphenol Diethoxylate < 0.01mg/L 0.01 Subcontract 24-Sep-21 4

Nonylphenols < 0.001mg/L 0.001 Subcontract 24-Sep-21 4

Poly-Chlorinated Biphenyls 
(PCB's)

< 0.00005mg/L 0.00005 EPA 8082 21-Sep-21/K

Aroclor -- - 21-Sep-21

Benzene < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Ethylbenzene < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Dichloropropene, trans-1,3- < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Dichlorobenzene,1,2- < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Dichlorobenzene,1,4- < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Dichloromethane 
(Methylene Chloride)

< 0.005mg/L 0.005 EPA 8260 16-Sep-21/R

Dichloroethene, cis-1,2- < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Chloroform < 0.001mg/L 0.001 EPA 8260 16-Sep-21/R

Tetrachloroethane,1,1,2,2- < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Tetrachloroethylene < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Trichloroethylene < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Toluene < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Page 3 of 4.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

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

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

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



29-Sep-21DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B21-29685

Cambium Environmental

194 Sophia St., 

Peterborough ON K9H 1E5 Canada

Report To:

Attention: Cameron MacDougall

15-Sep-21DATE RECEIVED:

13654-001P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G101764

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH206Client I.D.

B21-29685-1Sample I.D.

14-Sep-21Date Collected

Xylene, m,p- < 0.0010mg/L 0.0010 EPA 8260 16-Sep-21/R

Xylene, o- < 0.0005mg/L 0.0005 EPA 8260 16-Sep-21/R

Xylene, m,p,o- < 0.0011mg/L 0.0011 EPA 8260 16-Sep-21/R

Vinyl Chloride < 0.0002mg/L 0.0002 EPA 8260 16-Sep-21/R

1 . Low TBP surrogate recovery

2 . Note: Elevated RLs due to sample matrix interferences

3 . Solids present in Hg bottle

4 . Subcontracted to SGS Lakefield

Page 4 of 4.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

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

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

Test methods may be modified from specified reference method unless indicated by an *
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 Ministry Water Well Records
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m*AA�ǹ�o[Y_*$c��pqrstsu

m*AA�v[]%"�o[Y_*$c�wxyyz{x�

m*AA�,#a�o[Y_*$c�|y}~{��

������������������������������������������������������������������������������������������

QRSS��VUN��V�

�22;6BB�0���6FF��0C15<07 o&$"-(*'"� &$!*$�&.� !"#$%&�¡�¢*aA&!



�������� ��	
��
����
������������������

���	�
�����������������	��
���	��
����
����� ���

 !"#$%&' ()*+,-./�0*112+3

4!5

6!#78$$&!#

6!9#5:;<&$5=&75;>9#&7&'?@&5: /.)-,AB(3)12/C

6&5:; !"#;D&@@?E8 (FGHIJKL

M=!N&#78 ./

M!$5?@�6!O8 LPQ

R >�6!!=O&#?58$ /2CST�U�VKLW�XS�

3QYJGLHZ�[S\T]]̂\\�

/KFJIGLHZ�]S_S[\T̂\\

>9#&7&'?@�M@?#�?#O�̀9a@!5�b9ca8= �

d5%8= �

efghijhkgl�mlk�ngkhopq�rmsghtmuv�wlsghfmu

x8#8=?@

6!@!9=

>!$5�6!cc!#

>?58=&?@

d5%8=

>?58=&?@$

x8#8=?@

<8$7=&'5&!#

<8'5%�

y=!c

<8'5%�

 !

()z/ {2/C �� �� \�| X̂}[

|

+)3~ {2/C �� �� X̂}[

|

]̂}_

|

�lljumh���mpg��imlkol�gls��gmutl���gpohk

<8'5%�

y=!c

<8'5%�

 !

 :'8�!��̀8?@?#5�R$8O�

�>?58=&?@�?#O� :'8�

D!@9c8�

M@?78O

\�| X̂[[�| (3/-./*-3��,*�{ �



�������� ��	
��
����
������������������

���	�
�����������������	��
���	��
����
����� �� 

!"##�$ %"&'�$ ()*+�,- �

./0123�24�5267089:0;26�<�=/>>�?7/

@ABCDE�DF�GDHIBJKLBMDH NAOO�PIA

QRSTUV

�� WXYZ�[R\X

� �

]0̂097�24�=/>>

_̀ YXSabZTRU�cX\\Y

5267089:0;26�d/:283�e�5̂ 7;6f

gHIMEA�

hMijABAJ

klAH�mDOA�DJ�jiBAJMiO hAlBC�

nJDj

hAlBC�

oD

!p"!q�r$ (Wsst u"'q�$ "'q�$

&"pv�r$ wt)(Wxy u"'q�$ !"&#�$

5267089:0;26�d/:283�e�]:8//6

_zZYT{X�

+Tb$XZXS

|bZXSTb\ +X}Z~�

�SR$

+X}Z~�

WR

q"p-�r$ wt)(Wxy !"&#�$ %"&'�$

� � � �

=/>>�52608̂:028�̂63�=/>>��/:16;:;̂6��6428� 0̂;26

cX\\�yRUZSbrZRS�Y�tTrXUrX�*z$ X̀S��'pv&



�������� ��	
��
����
������������������

���	�
�����������������	��
���	��
����
����� �� 

!"#$%&#�'(�)"%%�*+"%,�-"#&+./

01234�2352�61�7388�9:38;<�7=234�7=5 ��

>1�?@A?:BC�;:5D6B2:B@3;<�C:E3�43=56B ��

F@A?�:B2=G3�532�=2 ��

F@A?:BC�H=23 ��

I@4=2:6B�61�F@A?:BC ��

J:B=8�7=234�83E38 ��

>1�1867:BC�C:E3�4=23 ��

H3D6AA3B;3;�?@A?�;3?2K ��

H3D6AA3B;3;�?@A?�4=23 ��

L388�F46;@D2:6B ��

I:5:B13D23;M

NOPQ�N'Q.�R�!"S'T"OU

I4=7�I67B

V:A3WA:BX

I4=7�I67B�L=234

83E38

H3D6E349

V:A3WA:BX

H3D6E349�L=234

83E38

YZ[ \]̂_�̀ � �

\ � \ �

_ � _ �

a � a �

b � b �

^ � ^ �

\c � \c �



�������� ��	
��
����
������������������

���	�
�����������������	��
���	��
����
����� �� 

!" � !" �

#$ � #$ �

#" � #" �

%$ � %$ �

&$ � &$ �

&" � &" �

"$ � "$ �

'$ � '$ �

()*+,�-+*)./0

12345�6789:�23�;4<3= >?9:

!@"#�A BCDEFDEG

� �

� �

HI/+�-.)J+*+,

;4<3=�

657K

;4<3=�

L7

;?2K4345

$�A @M'�A #"@&�NA

@M'�A &@"M�A !'@"!�NA

� � �

O8:?3�P8KQ45R�S%##T"%



 
Hydrogeological Assessment - 214 Ontario Street, Brighton, Ontario (Rev.1) 

Bicorp Design Group Ltd. 
Cambium Reference: 13654-001 

June 17, 2022 

Cambium Inc.   

 

 

Appendix G

 Dewatering Calculations

 

 



Hydrogeological Assessment, 214 Ontario Street, Brighton, ON
Bicorp Design Group Ltd.

Cambium Ref. No.: 13654-001

Trench Excavation Dewatering

Scenario Depth
Length 
(x)

Static
Dewatered 

level
Drawdown

Conductivity 
(K)

Length to Zero 
Drawdown  (R0)

Estimated 
Inflow

Inflow per day

(assumed) (mbgs) (m) (m) (m) (m) (m/s) (m) L/min (m3/day)

High K  1.5 50 1 2 1 3.50E‐05 18 24 34
Low K  1.5 50 1 2 1 2.00E‐05 13 18 26

High Hydraulic Conductivity
Low Hydraulic Conductivity

Length to Zero Drawdown 3000*((DRAWDOWN))*(HYDRAULIC CONDUCTIVITY^0.5)
(H2‐h2) ((AQUIFER THICKNESS‐STATIC LEVEL)^2)‐((AQUIFER THICKNESS‐DEWATERED LEVEL)^2)

Estimated Inflow (LENGTH OF TRENCH)x(((HYDRAULIC CONDUCTIVITY(H2
‐h2))/((3.34x10‐5)x(LENGTH OF 0m DRAWDOWN)

3.50E‐05
2.00E‐05



Hydrogeological Assessment, 214 Ontario Street, Brighton, Ontario

Bicorp Design Group Ltd.

Cambium Ref. No.: 13654‐001

Construction Dewatering Estimates ‐ Common Townhouse Structure

Scenario Depth
Equivalent 
Radius 

Static 
Level

Dewatered 
level

Aquifer 
Thickness

Drawdown
Conductivity 

(K)

Length to 
Zero 

Drawdown 
(R0)

(mbgs) (m) (m) (m) (m) (m) (m/s) (m) (L/min) (m³/day)

High Hydraulic Conductivity 3 22.3 1 3.5 5 2.5 3.50E‐05 44 83 119

Low Hydraulic Conductivity 3 22.3 1 3.5 5 2.5 2.00E‐05 34 56 81

ln(Ro/rw) (high) 1.10

ln(Ro/rw) (low) 0.92

Hydraulic Conductivity (m/s) (high)

Hydraulic Conductivity (m/s) (low)

Length to Zero Drawdown 3000*(DRAWDOWN)*(HYDRAULIC CONDUCTIVITY^0.5)

(H2‐h2) ((AQUIFER THICKNESS‐STATIC LEVEL)^2)‐((AQUIFER THICKNESS‐DEWATERED LEVEL)^2)

Estimated Inflow ((K(H
2‐h2))/(5.31E‐6(ln(R0/Equivalent Radius)))

Est. Inflow

3.50E‐05

2.00E‐05
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