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EXECUTIVE SUMMARY

Terrapex Environmental Ltd. (Terrapex) was retained by The Brock Zents Partnership to prepare 

a hydrogeological review in support of the development of a property on lots addressed as 2660, 

2670 and 2680 Brock Road, and Part of Lot 19, Concession 3; Part 3 and Part 4 on Plan 40R-
27228 (site) in the south-central part of the City of Pickering. The proposed development will 

consist of thirteen blocks of 3-storey above ground townhouses constructed as slab-on grade 
structures. Parts 3 and 4 of Plan 40R-27228 are currently owned by the City of Pickering, and are 

being considered for purchase by The Brock Zents Partnership.  The whole of Part 4, and the 
northeast corner of Part 3 would then be subsequently conveyed to the municipality for a road 

right-of-way and daylight triangle, respectively. 

Fourteen groundwater monitoring wells were installed at ten locations, broadly distributed across 
the site. One groundwater sample was obtained and analysed for water quality parameters listed 

by the Durham Region sewers bylaw criteria. One suite of groundwater levels was observed in 
April 2021, and a further three suites were measured in October 2021. Eight rounds of 

groundwater levels were measured in 2018 and 2019, and single well response falling head tests 
were performed in 2018. 

The water table was encountered at an average depth of 1.7 metres below ground and an average 

elevation of 129.2 metres above sea level. The shallowest water table depth encountered was 
0.19 metres below grade.  Foundation excavations and utility trenches will likely intercept the 

water table.  It is recommended that foundation plans and servicing plans be provided for 
n they become available so that the need for Ministry of Environment, 

Conservation and Parks permitting (Environmental Activities and Sector Registry (EASR) or 
Permit to Take Water (PTTW)) can be evaluated.   

The reported concentrations of the groundwater complied with the chemical criteria specified 

under the Region of Durham bylaw for sanitary sewer discharge. Total suspended solids 
exceeded the chemical criteria for storm sewer discharge, therefore construction dewatering 

would need treatment before discharging to storm.  Durham Region approval would be required 
to discharge to their sewers. 

The site in pre-construction conditions is covered by pervious surfaces of open soil and grass. 
The site in post-construction will be dominantly covered by impervious surfaces of the proposed 

buildings, roadways and laneways. Low impact development infiltration systems should be 
considered to offset the reduction in post-development groundwater recharge.
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1.0 BACKGROUND 

Terrapex Environmental Ltd. (Terrapex) was retained by The Brock Zents Partnership to prepare 

a hydrogeological review for development of the property on lots addressed as 2660, 2670 and 
2680 Brock Road, and Part of Lot 19, Concession 3; Part 3 and Part 4 on Plan 40R-27228 (site) in 

the south-central part of the City of Pickering. Parts 3 and 4 of Plan 40R-27228 are currently owned 
by the City of Pickering, and are being considered for purchase by The Brock Zents Partnership.  

The whole of Part 4, and the northeast corner of Part 3 would then be subsequently conveyed to 
the municipality for a road right-of-way and daylight triangle, respectively.  The site location is 

presented on Figure 1.  The locations of the conveyances are presented on Figure 2. 

We understand that this report will be submitted to the Regional Municipality of Durham in support 

of the development application process. 

A companion geotechnical assessment for the same site was concurrently undertaken by Terrapex. 
The geotechnical report is being submitted under separate cover. 
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2.0 LOCATION AND SETTING  

2.1 LOCATION AND PROPERTY DIMENSIONS

The site consists of the three adjoining lots with addresses of 2660, 2670 and 2680 Brock Road, 
which is in the centre of the City of Pickering. The northern portion of the site, which extends to 

Zents Street, is a City-owned parcel designated as Part of Lot 19, Concession 3; Part 3 and Part 4 
on Plan 40R-27228. The site fronts on the west side of Brock Road, with the northern property line 

fronting on Zents Drive. The location is shown on Figure 1. The UTM location is approximately 17T 
653575 m easting, 4860160 m northing. 

The site spans an L-shaped area, as shown on Figure 2. The approximate dimensions in the east-
west orientation are 120 m in the northern portion and 160 m in the southern portion, and the north-

south orientation is 180 m, covering an area of 2.59 hectares. 

2.2 PRESENT LAND USE 

The current land use consists of the following features.  

 2660 Brock Road lot. Hosts an unoccupied single family dwelling and garage building. 
Mostly open soil or grass with a few trees on the east side, with forest dominating the west 

side.  

 2670 Brock Road lot. Currently hosts no structures. Mostly open soil or grass with a few 

trees. 

 2680 Brock Road lot. Hosts an unoccupied single family dwelling and garage, with minor 
structures and storage of several boats. Mostly open soil or grass with a few trees on the 

east side, with forest along the west property line.  

 Part of Lot 19, Concession 3; Part 3 and Part 4 on Plan 40R-27228. Currently hosts no 

structures. Mostly vegetated with grass and trees. 

Land use in the 500 m vicinity is variable. The following is a summary. 

 North: Residential dwellings on large lots, along with vacant lots with forest and cleared 

open soil areas. A railway track line that trends southwest to northeast. 

East: A subdivision neighbourhood of single-family dwellings and townhouses. Residential 

subdivisions under construction. Pickering Golf Club with large club building and fairways. 
Forested areas and vacant lots.  

 South: Forest, a Hindu Temple, vacant lots with open soil and grass, single family 

residential dwellings on large lots.  

 West: Forest / wood lot, with a subdivision neighbourhood of single-family dwellings and 

townhouses west of Tillings Road. A City of Pickering Operations Centre with salt domes is 
located approximately 350 m to the southwest. 

 
TERRAPEX ENVIRONMENTAL LTD.       The Brock Zents Partnership    CT2694.03    2 

 



 

2.3 PROPOSED DEVELOPMENT 

The proposed development portion will cover most of the 2.59 ha lot. Thirteen (13) blocks of 3-
storey townhouses are proposed. The development area will be constructed with slab-on grade 

foundation. The spaces between townhouse blocks will consist of driving lanes, parking slots, 
walking areas and landscaped areas. The undeveloped portion will consist of the western 38 m 

wide area of the 2660 and 2670 Brock Road lots, which will include strips for a road allowance and 
for forest (18 m wide). 

2.4 SITE TOPOGRAPHY 

Relief in the site vicinity consists of a broad north-south trending ridge (Vumap, 2018) that forms a 

regional watershed divide, with the site on the eastern flank. The lowest part of the vicinity is a 
ravine for Urfe Creek that is approximately 450 m to the east, which is at an elevation of 

approximately 110 metres above sea level (masl). The highest part of the vicinity is a broad ridge 
to the north that is at approximately 136 masl. 

Relief on the site itself consists of a sloping plain to the east. The highest elevation is approximately 
133 masl at a mound in the west central side. Generally, the west side ranges from about 131 to 

132 masl and the east side elevation ranges from 129 to 130 masl (Krcmar, 2018). 

The ground at points adjacent to monitoring wells were surveyed by Terrapex using a Topcon 
HiPEr V Global Navigation Satellite System instrument with + 0.1 centimetre level accuracy.  

2.5 DRAINAGE 

There are no watercourses, ponds, or other surface water features on the site.  

A tributary of Urfe Creek is located approximately 300 m to the southeast with several ponds further 

south. The main branch of Urfe Creek is located approximately 450 m to the east. This watercourse 
ultimately drains to Lake Ontario.  

2.6 REGIONAL GEOLOGY 

A surficial geological map prepared by Geology Ontario (2018) shows the site as being set on 

coarse-textured glacial lake deposits of sand and gravel, along with minor silt and clay.  

A bedrock geological map prepared by Geology Ontario (2018) shows that the site is underlain by 
the Blue Mountain Formation, which is comprised of shale with minor limestone interbeds. Shale 

bedrock was encountered in several local wells in the MOECC well records at depths ranging from 
15 to 44 metres below ground (mbg), with the range of 24 to 27 mbg being more common. Bedrock 

is likely too deep to affect the shallow groundwater regime at the site.  

Additional information on subsurface conditions of the site vicinity is also available from reports of 
wells and boreholes in the database maintained by the Ministry of the Environmental and Climate 

Change (MOECC, 2021). The database listings for wells within approximately 500 m of the site are 
provided in Appendix IV. 
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2.7 SENSITIVE ECOLOGICAL RECEIVERS 

Designated sensitive ecological areas such as Areas of Natural and Scientific Interest (ANSI), 
absent 

within 500 m of the site (MNRF 2018). Several wetlands without special designation are mapped 
as being 350 m to the west, but the area is now a residential subdivision. Woodlands without special 

designation are mapped within the site, and along the Urfe Creek corridor which is approximately 
450 m East of the site. The site is not situated on a designated Source Protection groundwater 

classification area (MOECC, 2018a) 

2.8 GROUNDWATER SUPPLY WELLS 

The area is partially urbanized and is provided with piped municipal water supplies sourced from 
Lake Ontario. The MOECC water well database lists 25 wells as having domestic supply purpose 

within 500 m of the site. Some of these wells may be historic and since abandoned. 

The existing lots of the site have a rural character and were likely serviced by private supply wells. 

The existing residential dwellings are abandoned, so wells are not in active use. The location of 
the water wells observed in the field are shown on Figure 2.  The wells mapped as being located 

at the site are at the following UTM coordinates on the indicated lots. 

 2680 Brock Road. 2 wells. (a) 653601 m easting, 4861066 m northing. (b) 653608 m 
easting, 4860186 m northing. 

 2670 Brock Road. 1 well. 653615 m easting, 4860127 m northing. 

 2660 Brock Road. 1 well. 653625 m easting, 4860088 m northing. 

The MOECC water well database indicates well IDs 4604136, 4601378, and 4601379 as being on 

or near the site. These are large diameter dug wells with depths between 8 and 10 mbg. Prior to 
construction, these wells must be abandoned in accordance with Regulation 903 and its 

amendments by a licensed water well contractor. 

The site is not located within a designated well head protection area for any municipal well (Durham 
Region, 2017). 
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3.0 FIELD PROGRAM  

3.1 DRILLING AND BOREHOLES

Drilling programs were conducted from April 30th 2018 to May 7th 2018, July 12th 2019, and from 
October 4th to October 5th 2021. The drilling program served the purposes of this hydrogeological 

review and update, the geotechnical assessment (Alston, 2018; Alston 2019), and the Phase Two 
environmental site assessment (Terrapex, 2021). Boreholes without monitoring wells were drilled 

at eight locations (BH designations). Fourteen monitoring wells (MW designations) were installed 
at ten locations. The locations drilled in 2018 and 2019 were selected to provide broad areal 

coverage, and the locations drilled in 2021 were also selected to serve the purpose for the Phase 
Two assessment completed under separate cover (Terrapex, 2021). 

Soils were logged in the field by a qualified geotechnical technician and then confirmed by a 
Professional Engineer  

3.2 MONITORING WELLS 

Fourteen monitoring wells were installed at the ten locations designated MW1, MW3, MW4, MW5 

MW8, MW10, MW101, MW102, MW203, and MW206. Four locations (MW1, MW3, MW8, and 
MW102) were constructed as a cluster of two adjacent monitoring wells with screens at separated 
depths. The well components and their relationships to adjacent stratigraphy are shown in the 

borehole records of Appendix III and dimensions are reported in Table 1. UTM locations were 
measured using a Topcon-500 with centimetre scale accuracy.  

The monitoring wells were constructed using environmental grade, 50 mm diameter, Schedule 40, 
PVC piping with machine slotted (10 slot) screens at the bottom that were open for a 1.5 m length. 

The wells are completed with monument-style above-grade casing. The tops of pipe are plugged 
with removable J-caps.  

Monitoring wells, when no longer useful, must be abandoned by a licensed water well contractor. 

Abandonment must proceed in accordance with Regulation 903 and amendments issued under 
the Ontario Water Resources Act. The monitoring wells should remain until substantial construction 

is completed to be available for observing future seasonal conditions and for monitoring of potential 
effects due to dewatering, if ever required.  

3.3 GROUNDWATER LEVEL MEASUREMENTS 

Groundwater level measurement events occurred on the 13th , 18th  and 27th of October 2021. 

Groundwater level measurement events also occurred in April 2021, April to July 2019, and May 
2018, to fulfill earlier hydrogeological investigations at this site, which were based on the previously 

proposed development plans. Water levels were measured using an electric tape sounder device. 
The reported elevations for the monitoring well rims, from which levels are referenced, are based 

on the ground elevation plus stick up of the PVC pipe. 
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3.4 GROUNDWATER SAMPLING  

A groundwater sample was obtained from the monitoring well MW206 on October 18, 2021 for the 
purpose of evaluating suitability for discharge to the Region of Durham sewers. The well was

purged one week prior to sampling. The sample was collected using low-flow sampling techniques, 
including a peristaltic pump and quarter-inch tubing. Samples were discharged directly to pre-

cleaned bottles supplied by the laboratory with preservatives as appropriate for parameters. These 
bottles were iced and held in a cooler prior to delivery.  

The sample was submitted to Paracel Laboratories Ltd. (Paracel) of Hamilton, Ontario, which is an 
independent laboratory and is certified by the Canadian Association for Laboratory Accreditation 

(CALA). Paracel completed analysis for the suite of parameters specified under the Region of 
Durham bylaw 55-2013 for sanitary and storm sewer discharges. 

3.5 SINGLE WELL HYDRAULIC TESTS 

Single well response tests to assess the hydraulic conductivity of adjacent formations were 

performed on five monitoring wells: MW1D, MW3D, and MW4 in May 2018 and MW101 and 
MW102D in June 2019. The monitoring wells were selected for having a screen interval being set 

dominantly within a single dominant soil texture, for having a water level above the screen top and 
for representing different soil types. The hydraulic response tests employed the bail method, which 
is a rapid removal of a volume of water using an elongated bailer. The ensuing rising recovery to 

static level is observed over time. Data were analysed using the Aqtesolv software package by the 
Bouwer and Rice method.  

Solinst levelogger brand dataloggers were installed to measure groundwater levels. The 
levelloggers recorded data at an interval of 5 minutes for MW1D, MW3D, and MW4, and an interval 

of 30 seconds for MW101 and MW102D. A barometric logger was installed on site to allow correct 
for effects of atmospheric presssure on the levelogger water values.  
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4.0 OBSERVATIONS 

4.1 SUBSURFACE MATERIALS AND HYDROSTRATIGRAPHY

The subsurface conditions that were encountered are shown on the borehole records of Appendix 
III.  

A fill layer is present at most drilled locations, which is predominantly the eastern portion of the site, 
with a thickness range from 0.3 to 1.5 m. A topsoil layer with thickness of less than 0.6 m is present 

at most areas throughout the site.  

Below the topsoil and fill across most of the site, soils are predominantly (clayey) sandy silt till. 
Layers of silty sand to sandy silt were encountered between the till soil, with no particular sequence 

pattern throughout the locations.  

Layers of gravelly sand to sandy gravel occur at depths below 8.5 mbg to 12 mbg at several 
boreholes locations. These granular layers, ranging in thickness from 1 to 3 m, may be isolated 

lenses or may be hydraulically interconnected. These granular zones occur below the anticipated 
depth of excavation so would not contribute water directly to the excavation.  

Past approximately 12 mbg, both silty sand layers and (clayey) silt till layers are observed again. 

The conditions described above are known at borehole locations only. Texture, thickness and 
presence of layer may vary between boreholes. Lenses of alternate textures may be present 

between boreholes. 

4.2 GROUNDWATER LEVELS AND TEMPERATURES 

Groundwater level observations are presented as depth and as elevation on Table 2. Only 2021 
monitoring data will be referred to for this section of the hydrogeological review, however, all 

monitoring data collected by Terrapex to date is presented on Table 2. Elevations of the water table 
observations of October 27, 2021 are posted on the map of Figure 3.  

The average depth to shallow water level was 1.7 mbg. The shallowest depth to groundwater 

observed was in MW1(S) at 0.7 mbg. The deepest depth to groundwater observed was at MW5 at 
8.0 mbg. As observed, the average elevation of shallow groundwater was 129.24 masl, with the 

highest elevation in MW1(S) at 131.33 masl and the lowest in MW5 at 123.62 masl.   

Groundwater elevations from the shallow water table saw a relatively large decrease of 
approximately 1.25 meters from the first monitoring event (October 13, 2021) to the second 

(October 18, 2021). Groundwater elevations from the shallow water table saw an increase of the 
same magnitude from the second monitoring event to the third monitoring event (October 27, 2021). 

This may have been due to a particularly dry period, and suggests the water table in this area can 
vary to such magnitudes depending on rain events.  

Groundwater levels naturally fluctuate in response to seasons, to annual variations and to major 

storm events. The shallowest groundwater level was observed in a spring monitoring event (April 
2019). 



 

5.0 ANALYSIS 

5.1 HYDRAULIC CONDUCTIVITY

Hydraulic conductivity, relates to the relative ability of a soil unit to transmit water. Values for this 
parameter are necessary for formula used in predicting the rates of groundwater seepage. In 

general, coarser soils (e.g. sand, gravel, and with low fines) have higher hydraulic conductivity than 
do fine-grained soils (e.g. silt, clay). Other factors can influence hydraulic conductivity beyond grain 

size distribution.  

The hydraulic conductivity interpreted from single well response tests are presented in the analysis 

curves in Appendix VI. The software analysis considered the wells as being screened in an 
unconfined aquifer. The interpreted hydraulic conductivity values for MW1(D), MW3(D), MW4, 

MW101 and MW102D are: 9x10-9, 3 x10-7, 7 x10-6, 1 x10-8, and 4 x10-8 respectively.  

The hydraulic conductivity values interpreted from grain size analysis and the Hazen formula are 
presented Table 4.  Grain size distribution curves are presented in Appendix V. The Hazen formula 

uses the d10 value, which is the particle radius with 10% finer by weight, to predict the hydraulic 
conductivity. The hydraulic conductivity range for tested samples ranged from 3x10-7 m/s to 3x10-4 

m/s.  Only the sample with hydraulic conductivity of 3x10-7 m/s was in the depth range (3.3 m bgs) 
representative of soil that would be encountered during excavations for the proposed development. 

5.2 HYDRAULIC GRADIENTS 

The water table surface is commonly a subdued reflection of the overlying ground surface. Shallow 

groundwater will follow the general ground surface grade, with preferential movement toward 
watercourses. Based on this interpretation, shallow groundwater in the vicinity of the site is 

anticipated to move generally eastward. 

The groundwater level measurements for October 27, 2021 are posted on Figure 3, which are 
based on observations from wells shallower than 8 mbg. Groundwater contours were interpreted 

using Surfer software. The estimated magnitude of the gradient in the northern part of the site is 
0.06 m/m (southerly) towards the centre of the site. Measurements in wells of shallow groundwater 

in the southern part of the site indicate gradients ranging from 0.02 to 0.09 m/m (northerly) towards 
the centre of the site. 

The two monitoring well clusters indicated a downward vertical hydraulic gradient at MW1 and MW3 

with magnitudes of 1.04 m/m and 0.15 m/m, respectively. These results indicate that the site 
functions as a groundwater recharge area. The steeper gradient at MW1 reflects the relatively lower 

permeability soils. 

5.3 GROUNDWATER QUALITY 

Concentrations of tested parameters as reported for the groundwater sample obtained from 
MW206 on October 18, 2021, are provided in the attached Certificate of Analysis in Appendix VII 

and are summarized on Table 3. The reported concentrations of the groundwater complied with 
the chemical criteria specified under the Region of Durham bylaw for sanitary sewers. The reported 
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concentrations of the groundwater complied with the chemical criteria specified under the Region 
of Durham bylaw for storm sewers, with exception of total suspended solids (TSS). 

The TSS result was 17 mg/L, which exceeds the storm sewer criteria of 15 mg/L but is acceptable 
under the sanitary/combined sewer criteria of 350 mg/L.  
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6.0 DEWATERING RATES 

The water table was observed at an average depth of 1.6 mbg, with some locations deeper and 

others locations shallower by up to 1.4 m (i.e. 0.19 mbg). The proposed construction will be at 
grade, however, foundation excavations may extend below the water table, depending upon the 

season of construction. Piped infrastructure is likely to require trenches with depth of 3.0 mbg or 
more. Thus, the building excavation and utility pipe installation trenches will likely experience 

seepage during construction that will need to be controlled by pumping from adjacent soils or the 
interior of the excavation. Because the buildings are to be constructed as slab-on-grade, they will 

not require foundation drains in post-construction.  

6.1 SEEPAGE RATES TO CONSTRUCTION EXCAVATION AND FOUNDATION 

The Ministry of the Environment Conservation and Parks (MECP) requires a Permit to Take Water 
(PTTW) or an Environmental Activity and Sector Registry (EASR) for groundwater takings 

exceeding 50,000 litres per day (L/day). For the purpose of construction, a PTTW is required for 
dewatering extraction rates that exceed 400,000 L/day. An EASR is required for a rate between 

50,000 and 400,000 L/day. A PTTW for managing foundation drainage may also be required for 
amount exceeding 50,000 L/day. 

Estimation of the rate of dewatering to counteract groundwater inflows is based on simplification to 

analogy of a linear trench (Powers et al, 2007) with a width of 1 m. The calculations anticipate that 
conditions similar to an unconfined aquifer will likely prevail. The formula anticipated geometric 

conditions and input values are specified on Table 5. A hydraulic conductivity value of 7x10 -6 m/s 
was input which is representative of the highest hydraulic conductivity observed in the anticipated 

depth horizon of the foundation excavations and utility trenches. The calculations predict that the 
dewatering rate of approximately 31,500 L/day to counteract groundwater seepage in a 20 m long 

trench excavated 1.9 m into the water table. This rate would not require MECP permitting.  
However, when a factor of safety of 2.0 is added, the dewatering rate is estimated to be 63,000 

L/day, which would require an EASR. 

It is recommended that foundation plans and 

when they become available so that the need for MECP permitting (EASR or PTTW) can be 
evaluated.   

Approval will have to be obtained from the Region of Durham to allow construction dewatering 

discharge to the storm sewer or sanitary sewer if this type of outlet is proposed. Discharge to the 
storm sewer would require pre-treatment. The Central Lake Ontario Conservation Authority should 

be consulted about the possibility of discharging dewatering to the adjacent offsite forests, but the 
adjacent local slope is back toward the site so excess waters would return to the site. 

Because the proposed buildings are to be constructed at grade, there are no long-term (i.e. post-

construction) dewatering requirements. 
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6.2 RADIUS OF INFLUENCE AND SENSITIVE RECEIVERS 

The radius of influence is the distance range beyond which the drawdown on groundwater caused 
by dewatering is practically undetectable. The radius of influence is predicted using the common 

formula of Sichart and Kryieleis (Powers et al 2007), as noted on Table 5. The predicted radius of 
influence is approximately 15 m for the construction excavation beyond the excavation boundary.  

No off-site ecologically sensitive receivers or private water supply wells are known to be located 
within the radius of influence that could be negatively affected by construction dewatering.  

There are no known zones of groundwater contamination on-site or off-site that could be shifted or 

collected on-site by dewatering activity. Also, there are no adjacent structures that would be 
affected by possible settlement induced by dewatering. 

6.3 WATER QUALITY OF DISCHARGE 

In reference to Region of Durham bylaw 55-2013 and as noted in Section 5.3, the water quality is 

considered suitable for discharge to sanitary sewers and is suitable for discharge to storm sewers 
with the exception of TSS.   

The elevated total suspended solids concentration is likely due to the sample being obtained from 

a well screen completed in silty soils. Most mineral soils here have a fine-grained component so 
dewatering should be anticipated to produce elevated suspended solids that will need to be filtered 

and / or settled to meet storm sewers criterion. Dewatering extraction systems should be thoroughly 
developed prior to connection to sewers to reduce the production of particulates.  
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7.0 WATER BALANCE ASPECTS  

Nominally, infiltration of incident precipitation through a pervious soil surface moves through the 

unsaturated zone and recharges the shallow groundwater. In turn, this shallow groundwater moves 
toward local or regional watercourses to contribute to baseflow. Infiltration does not occur through 

impervious surfaces of buildings or paving because runoff is directed to storm sewers.  

The pre-construction land uses consists entirely of open soil and vegetation surfaces that permit 

infiltration without obstruction. Minor impervious surfaces such as the existing dwellings and 
driveways will mostly runoff to adjacent ground to infiltrate. In the post-construction configuration, 

the majority of the property will be covered by impervious features such as buildings, roadways 
and laneways that would permit no infiltration.  

There are potential opportunities for Low Impact Development (LID) systems to offset reductions 

in groundwater recharge. Consideration should be given to directing roof drainage or clean runoff 
from paved terraces or walkways toward LID infiltration features or to the adjacent forest to the 

west (if permissible; and where grading permits).  
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TABLE 2
Observed Groundwater Levels
2660 to 2680 Brock Road and Part of Lot 19, Concession 3; 
Part 3 and Part 4 on Plan 40R-27228, Pickering, Ontario

Well Date Ground Top Pipe Well Groundwater
Desig. Elev. Elev. Depth Elev. 

(m asl) (m asl) (m bg) (m bmp) (m bg) (m asl) 
MW1(S) 17-May-18 132.03 133.12 4.70 1.58 0.49 131.54

Shallow 23-May-18 1.76 0.67 131.36
29-May-18 2.06 0.96 131.06
23-Apr-19 1.29 0.19 131.84
16-May-19 1.34 0.25 131.78
19-Jun-19 1.83 0.73 131.30
26-Jun-19 1.98 0.89 131.14
02-Jul-19 2.19 1.10 130.93
26-Apr-21 1.74 0.65 131.38
13-Oct-21 1.94 0.84 131.18
18-Oct-21 2.15 1.06 130.97
27-Oct-21 1.80 0.70 131.33

MW1(D) 17-May-18 132.03 132.88 9.10 5.35 4.50 127.53
Deep 23-May-18 5.19 4.34 127.69

29-May-18 5.36 4.51 127.53
23-Apr-19 4.95 4.10 127.94
16-May-19 4.81 3.96 128.07
19-Jun-19 5.07 4.22 127.82
26-Jun-19 5.16 4.31 127.73
02-Jul-19 5.23 4.38 127.65
26-Apr-21 6.11 5.26 126.77
13-Oct-21 6.13 5.28 126.75
18-Oct-21 6.11 5.26 126.78
27-Oct-21 6.13 5.28 126.75

MW3(S) 17-May-18 130.34 131.29 3.10 2.15 1.20 129.15
Shallow 23-May-18 2.47 1.52 128.82

29-May-18 2.72 1.77 128.57
23-Apr-19
16-May-19 2.87 1.92 128.42
19-Jun-19 2.73 1.78 128.56
26-Jun-19 2.91 1.96 128.39
02-Jul-19 3.02 2.07 128.27
26-Apr-21 Dry >3.10 <127.24
13-Oct-21 Dry >3.10 <127.24
18-Oct-21 Dry >3.10 <127.24
27-Oct-21 Dry >3.10 <127.24

MW3(D) 17-May-18 130.37 131.38 7.40 3.53 2.52 127.85
Deep 23-May-18 3.64 2.63 127.74

29-May-18 3.78 2.77 127.60
23-Apr-19
16-May-19 3.24 2.23 128.14
19-Jun-19 3.61 2.60 127.78
26-Jun-19 3.69 2.68 127.70
02-Jul-19 3.75 2.74 127.64
26-Apr-21 4.02 3.01 127.36
13-Oct-21 5.04 4.03 126.34
18-Oct-21 6.35 5.34 125.04
27-Oct-21 5.02 4.01 126.36

Groundwater
Depth

not monitored

not monitored

Terrapex Environmental Ltd.
2022-02-01 10:19 AM Page 1 of 3 The Brock Zents Partnership CT2694.03  



TABLE 2
Observed Groundwater Levels
2660 to 2680 Brock Road and Part of Lot 19, Concession 3; 
Part 3 and Part 4 on Plan 40R-27228, Pickering, Ontario

Well Date Ground Top Pipe Well Groundwater
Desig. Elev. Elev. Depth Elev. 

(m asl) (m asl) (m bg) (m bmp) (m bg) (m asl) 

Groundwater
Depth

MW4 17-May-18 129.77 130.74 7.60 3.29 2.32 127.45
23-May-18 3.38 2.41 127.37
29-May-18 3.51 2.54 127.23
23-Apr-19 3.11 2.14 127.64
16-May-19 3.04 2.07 127.71
19-Jun-19 3.32 2.35 127.42
26-Jun-19 3.41 2.44 127.34
02-Jul-19 3.48 2.51 127.27
26-Apr-21 4.34 3.37 126.40
13-Oct-21 4.52 3.55 126.22
18-Oct-21 5.85 4.88 124.90
27-Oct-21 4.51 3.54 126.23

MW5 17-May-18 131.59 132.52 9.00 6.31 5.37 126.22
23-May-18 6.45 5.52 126.07
29-May-18 6.69 5.76 125.83
23-Apr-19 6.05 5.11 126.48
16-May-19 6.20 5.26 126.33
19-Jun-19 6.43 5.50 126.09
26-Jun-19 6.59 5.65 125.94
02-Jul-19 6.70 5.76 125.83
26-Apr-21 7.52 6.59 125.00
13-Oct-21 7.42 6.48 125.11
18-Oct-21 8.90 7.97 123.62
27-Oct-21 7.50 6.57 125.02

MW8(D) 17-May-18 131.64 132.57 11.00 5.80 4.87 126.77
Deep 23-May-18 5.94 5.01 126.63

29-May-18 6.18 5.25 126.39
23-Apr-19 5.58 4.64 127.00
16-May-19 5.70 4.76 126.88
19-Jun-19 5.93 5.00 126.64
26-Jun-19 6.09 5.15 126.49
02-Jul-19 6.20 5.26 126.38
26-Apr-21 6.99 6.06 125.58
13-Oct-21 6.93 5.99 125.65
18-Oct-21 8.31 7.37 124.27
27-Oct-21 6.94 6.01 125.63

MW8(S) 19-Jun-19 131.03 132.06 3.96 4.39 3.36 127.67
Shallow 26-Jun-19 3.74 2.72 128.32

02-Jul-19 3.41 2.39 128.65
26-Apr-21 Dry >3.96 <127.07
27-Oct-21 2.51 1.49 129.55

Terrapex Environmental Ltd.
2022-02-01 10:19 AM Page 2 of 3 The Brock Zents Partnership CT2694.03  



TABLE 2
Observed Groundwater Levels
2660 to 2680 Brock Road and Part of Lot 19, Concession 3; 
Part 3 and Part 4 on Plan 40R-27228, Pickering, Ontario

Well Date Ground Top Pipe Well Groundwater
Desig. Elev. Elev. Depth Elev. 

(m asl) (m asl) (m bg) (m bmp) (m bg) (m asl) 

Groundwater
Depth

MW10 17-May-18 129.29 130.28 3.90 2.06 1.08 128.22
23-May-18 2.25 1.26 128.03
29-May-18 2.50 1.51 127.79
23-Apr-19 1.40 0.41 128.89
16-May-19 1.34 0.35 128.94
19-Jun-19 1.84 0.85 128.44
26-Jun-19 1.89 0.90 128.39
02-Jul-19 2.00 1.01 128.28
26-Apr-21 1.86 0.87 128.42
13-Oct-21
18-Oct-21 Dry >3.90 <125.49
27-Oct-21 3.37 2.38 126.91

MW101 19-Jun-19 131.24 132.23 4.11 1.35 0.36 130.88
26-Jun-19 1.50 0.50 130.73
02-Jul-19 1.73 0.74 130.50
26-Apr-21 1.28 0.29 130.95
13-Oct-21 1.93 0.94 130.30
18-Oct-21 3.55 2.56 128.68
27-Oct-21 1.82 0.83 130.41

MW102(D) 19-Jun-19 130.70 131.65 7.62 3.84 2.88 127.82
Deep 26-Jun-19 3.90 2.94 127.75

02-Jul-19 3.97 3.01 127.69
26-Apr-21 5.21 4.25 126.45
13-Oct-21 5.26 4.30 126.39
18-Oct-21 6.62 5.66 125.04
27-Oct-21 5.24 4.28 126.41

MW102(S) 19-Jun-19 130.68 131.63 3.66 3.39 2.44 128.24
Shallow 26-Jun-19 3.48 2.53 128.15

02-Jul-19 3.55 2.60 128.08
26-Apr-21 Dry >3.66 <127.02
13-Oct-21 Dry >3.66 <127.02
18-Oct-21 Dry >3.66 <127.02
27-Oct-21 Dry >3.66 <127.02

MW203 13-Oct-21 130.65 131.61 6.10 5.96 5.01 125.65
18-Oct-21 Dry >6.10 <125.51
27-Oct-21 5.98 5.03 125.63

MW206 13-Oct-21 129.69 130.56 5.85 4.62 3.75 125.94
18-Oct-21 4.52 3.65 126.04
27-Oct-21 4.59 3.72 125.97

Notes
1. Ground elevation interpolated between points on earlier site survey 
2. Tops of pipe elevation based on stick up elevation in relation to ground elevation
3. m asl = metres above sea level
4. m bmp = metres below measurement point (Top of pipe)
5. m bg = metres below ground
6. >, < values are based on screen bottom depth and elevation

inaccessible

Terrapex Environmental Ltd.
2022-02-01 10:19 AM Page 3 of 3 The Brock Zents Partnership CT2694.03  



TABLE 3
Summary of Groundwater Quality
2660 to 2680 Brock Road and Part of Lot 19, Concession 3; 
Part 3 and Part 4 on Plan 40R-27228, Pickering, Ontario

MW206
Units Table 1 Table 2 18-Oct-21

MISCELLANEOUS INORGANIC PARAMETERS
Fluoride mg/L 10 - <0.10

pH pH units 6.0 - 11.5 6.0 - 9.5 7.50

Total Suspended Solids mg/L 350 15 17

Cyanide - Total (CN) mg/L 2 0.02 <0.01

METALS (Total)
Aluminium (Al) mg/L 50 - 0.50

Antimony (Sb) mg/L 5 - <0.0010

Arsenic (As) mg/L 1 0.02 <0.01

Cadmium (Cd) mg/L 0.7 0.008 <0.001

Chromium (Cr) mg/L 2 0.08 <0.05

Cobalt (Co) mg/L 5 - <0.001

Copper (Cu) mg/L 3 0.05 <0.005

Lead (Pb) mg/L 1 0.12 0.001

Manganese (Mn) mg/L 5 0.15 0.07

Mercury (Hg) mg/L 0.01 0.0004 <0.0001

Molybdenum (Mo) mg/L 5 - <0.005

Nickel (N) mg/L 2 0.08 <0.005

Selenium (Se) mg/L 1 0.02 <0.005

Silver (Ag) mg/L 5 0.12 <0.001

Tin (Sn) mg/L 5 - <0.01

Titanium (Ti) mg/L 5 - 0.02

Zinc (Zn) mg/L 2 0.04 <0.02

MICROBIOLOGICAL AND NUTRIENTS
Escherichia coli CFU/100 mL - 200 40

Oil & Grease: Animal and Vegetable mg/L 150 - <0.500

Oil & Grease: Mineral and Synthetic mg/L 15 - <0.5

Biological Oxygen Demand (BOD) mg/L 300 15 <2.0

Phenols (4AAP) mg/L 1 0.008 <0.001

Sulfate (SO4) mg/L 1500 - 44

Total Kjeldahl Nitrogen (TKN) mg/L 100 1 0.2

Notes
1. Table 1 is the specified criteria for sanitary and combined sewers

2. Table 2 is the specified criteria for storm sewer

3. Values based on Durham sanitary sewer bylaw (55-2013).

4. Bold and italic values at least exceed either Table 1 or Table 2, as highlighted

5. mg/L = milligrams per litre

6. CFU/100mL = colony forming units per 100 millilitres

8. "-" indicates no established criteria for the parameter

Sewers Bylaw

TERRAPEX ENVIRONMENTAL LTD. Page 1 of 2 The Brock Zents Partnership CT2694.02



TABLE 3
Summary of Groundwater Quality

 2660 to 2680 Brock Road and Part of Lot 19, Concession 3; 
Part 3 and Part 4 on Plan 40R-27228, Pickering, Ontario

MW206
Units Table 1 Table 2 18-Oct-21

VOLATILE ORGANIC COMPOUNDS
Benzene ug/L 10 2 <0.5

Chloroform ug/L 40 2 <0.5

Dichlorobenzene, 1,2- ug/L 50 5.6 <0.5

Dichlorobenzene,1,4- ug/L 80 6.8 <0.5

Dichloroethylene, cis-1,2- ug/L 4000 5.6 <0.5

Dichloropropene, trans-1,3- ug/L 140 5.6 <0.5

Ethylbenzene ug/L 160 2 <0.5

Methyl Ethyl Ketone ug/L 8000 - <5.0

Styrene ug/L 200 - <0.5

Tetrachloroethane, 1,1,2,2- ug/L 1400 17 <0.5

Tetrachloroethylene ug/L 1000 4.4 <0.5

Toluene ug/L 270 2 <0.5

Trichloroethylene ug/L 400 8 <0.5

o-Xylenes ug/L - - <0.5

m+p-Xylenes ug/L - - -

Xylenes (Total) ug/L 1400 4.4 <0.5

Surrogate :2-Fluorobiphenyl % -

Surrogate :p-Terphenyl d14 % 101%

SEMIVOLATILE ORGANIC COMPOUNDS
Bis (2-ethylexyl) phthalate ug/L 12 8.8 <1.0

Di-N-Butyl phthalate ug/L 80 15 <1.0

MISCELLANEOUS ORGANIC PARAMETERS
Nonylphenols (Total) ug/L 20 - <1.0

Nonylphenol Ethoxylate (Total) ug/L 200 - <10.0

PCBs ug/L 1 0.4 <0.1

Notes
1. Table 1 is the specified criteria for sanitary and combined sewers

2. Table 2 is the specified criteria for storm sewer

3. Values based on Chapter 681 sewers bylaw of the Toronto Municipal Code

4. Bold and italic values at least exceed either Table 1 or Table 2, as highlighted

5. mg/L = milligrams per litre

6. CFU/100mL = colony forming units per 100 millilitres

7. ND = below laboratory reported detection limits. See laboratory report for detailed values.

8. "-" indicates no established criteria for the parameter

Sewers Bylaw

TERRAPEX ENVIRONMENTAL LTD. Page 2 of 2 The Brock Zents Partnership CT2694.02
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TABLE 5
Example Construction Dewatering Rate - 20m Trench

 2660 to 2680 Brock Road and Part of Lot 19, Concession 3; 
Part 3 and Part 4 on Plan 40R-27228, Pickering, Ontario

Parameter Value Units Symbol Origin of Value 

Aquifer Hydraulic Conditions
Hydraulic conductivity 7E-06 m/s K Highest observed in field tests
Hydraulically connected to water table Unconfined is anticipated

Analogous Dewatering Array Dimensions
Analogous shape Trench
Long axis along excavation 20.0 m X Example trench or footing excavation
Short axis along exavation 1.0 m J = A / X  (ie average length)

Trench area to be dewatered 20 m2 A Example trench or footing excavation

Radius of equivalent wells at short sides 0.5 m RW = J / 2

Subsurface Vertical Dimensions
Surface grade (general average) 130.8 masl EG Site Survey 

Excavation 1 N

Depth of excavation 1.5 m C Estimated

Excavation base, depth 1.5 mbg DF Estimated

Excavation base, elevation 129.3 masl EF = EG - N * C

Over-excavation, depth 0.3 m Assumed

Excavation base (bases of footings), 
elevation

129.0 masl EEX Assumed 0.3 m lower than foundation slab surface

Excavation base (bases of footings), 
depth

1.8 mbg DEX Assumed 0.3 m deeper than foundation slab surface

Assumed elevation difference between 
excavation base and reference datum

3.0 m

Reference datum (for calculation) 126.0 masl ERD Set at 3 m below base of excavation

Dewatering Levels and Dimensions
Water table observed, elevation 130.6 masl EWHIGH Highest of field measurements.

Average water table observed, depth 0.19 m DWSHALL = EG - EWHIGH

Buffer for seasonal fluctuation 0.19 m B Based on water levels mostly observed in late winter

Water table elevation (pre-pumping level) 130.8 masl EWHIGHEST  = EWHIGH + B. Allows for seasonal fluctuation

Height of water table above reference 
datum

4.8 m H = EWHIGHEST - ERD

Target dewatering level, elevation 128.9 m asl EWTARG Target is 1 m lower than excavation base. = EEX - 1.0

Target dewatering level, depth 1.9 mbg DWTARG Target is 1 m deeper than excavation base. = DEX + 1

Height of target water level above datum 2.9 m hT

Radius of Influence

Applied equation Sichart and Kryieleis (1930)

Radius of Influence 15 m RO As measured from excavation edge

Equivalent line source 8 m L Half of radius of influence

Incident Stormwater

Excavation open area 20 m2 A Excavation design

Typical large storm 25 mm/day PT Assumed. Typically 4-5 events/year. Larger is possible.

Stormwater (i.e. from precipitation) 1 m3/day QSTORM = A * PT

Change of units (rounded) 500 litres/day QSTORM

Estimated Flows to be Managed

Applied equation for trench long sides QGW = 2 * X * K* (H2
T

2) / (3.34 x 10-5 * L) Powers et. al, 2007

Applied equation for trench short sides QGW = K * (H2
T

2) / (5.31 x 10-6 * ln ((RO+RW/RW)) Powers et. al, 2007

Groundwater seepage from long sides 16.3 litres/min QGW-LS Calculated from values in this sheet.

Groundwater seepage from short sides 5.6 litres/min QGW-ShS Calculated from values in this sheet.

Groundwater seepage from all sides 21.9 litres/min GW-ShS + QGW-LS

Change of units 31,497 litres/day

Safety factor 2.0
Allow for unknown conditions between boreholes or 
beyond the excavation walls

Groundwater seepage, with safety factor 62,995 litres/day = Safety Factor x QGW

Groundwater seepage plus storm water 63,495 litres/day = Safety Factor x QGW + QSTORM

Applicable Regulatory Instrument MECP, O.Reg 245/11, O.Reg 387/04; OWRA S.41

Value to specify in regulatory instrument litres/day Value includes stormwater.

Notes.
1 Patrick Powers, Arthur Corwin, Paul Schmall, Walter Kaeck. 2007. Construction Dewatering and Groundwater Control. Third Edition.
2 mbg = metres below ground level
3 masl = metres above sea level

RO T) * (K) 0.5

EASR
63,500

Terrapex Environmental Ltd.
The Brock Zents Partnership CT2694.02
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0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

132

131.5

131

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

Topsoil (400 mm)

brown
damp to moist

with oxidization

-----

grey
moist

hard
SANDY CLAYEY SILT

trace gravel
(TILL)

with sand seams

3

46

83/275

50/125

50/150

75

60

35

40

1

2

3

4

5

6

7

8

9

3

46

83/
275

50/
125

50/
150

75

60

35

40

Borehole cave-in at 12.1
m below ground surface
(mbgs) and the
groundwater measured
at 7.3 mbgs on
complition.

Groundwater measured
at 4.36 mbgs on May 23,
2018.

Bentonite

sand

sand + screen

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW1DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 132.03

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 4, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

122

121.5

121

120.5

120

119.5

119

118.5

very dense, wet, grey
SAND AND SILT

trace gravel,  trace clay
(TILL)

 with sand seams and layers

very dense, wet, grey
SANDY GRAVEL

hard, damp, grey
CLAYEY SILT

END OF BOREHOLE

50/150

50/150

50/100

10

11

12

50/
150

50/
150

50/
100

Augering through rock/
boulder

Augering through rock/
boulder

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW1DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 132.03

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 4, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

132

131.5

131

130.5

130

129.5

129

128.5

128

127.5

Straight auger to install the monitoring well

END OF BOREHOLE

Groundwater measured
at 0.81 mbgs on May 23,
2018.

Bentonite

Sand

Sand + Screen

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW1SPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 132.03

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 7, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

131

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

Topsoil (300 mm)

compact, moist, brown
SANDY SILT

hard, damp, brown
SANDY CLAYEY SILT

trace gravel
(TILL)

brown
damp to moist

with oxidization

-----

grey
moist to wet

very dense
SANDY SILT
trace gravel

trace to some clay
(TILL)

with sand seams and layers

END OF BOREHOLE

24

60

50/150

50/125

50/100

52

50/100

50/150

1A

1B

2

3

4

5

6

7

8

24

60

50/
150

50/
125

50/
100

52

50/
100

50/
150

Borehole cave-in at 7.6
mbgs and the
groundwater measured
at 6.7 mbgs on
complition.

Augering through rock/
boulder

Augering refusal due to a
boulder

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: BH2PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 131.44

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 4, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

121.5

121

Topsoil (600 mm)

compact to dense, moist, brown
silty sand, trace gravel, trace clay

(Probable FILL)

very dense, brown, moist
SANDY SILT

with slight cohesion
intermixed with TILL layers

brown
wet

-----very dense
SANDY SILT to
SILTY SAND
trace gravel

grey
wet

3

25

42

52

57

50/125

71/275

50/125

50/150

1

2

3

4

5

6

7

8

9

3

25

42

52

57

50/
125

71/
275

50/
125

50/
150

Borehole cave-in at 4.3
mbgs and the
groundwater measured
at 2.4 mbgs on
complition.

Groundwater measured
at 2.67 mbgs on May 23,
2018.

Bentonite

sand

sand + screen

Straight auger to install
the monitoring well.

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW3DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.37

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 3, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

120.5

120

119.5

119

118.5

118

117.5

117

116.5

very dense, wet, grey
SILTY SAND

END OF BOREHOLE

96/250

50/125

50/125

10

11

12

96/
250

50/
125

50/
125

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW3DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.37

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 3, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

130

129.5

129

128.5

128

127.5

Straight auger to install the monitoring well

END OF BOREHOLE

Groundwater measured
at 1.62 mbgs on May 23,
2018.

Sand

Sand + Screen
Bentonite

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW3SPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.34

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 7, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

121.5

121

120.5

120

Topsoil (600 mm)

dense, moist, brown
SILTY SAND

brown
moist

with slight
cohesion

-----

very dense
SANDY SILT

trace to some clay
grey
wet

very dense, grey, wet
SILTY SAND
trace gravel

1

31

39

52

55

80

90/275

50/125

85

1

2

3A

3B

4

5

6

7

8

9

1

31

39

52

55

80

90/
275

50/
125

85

Groundwater measured
at 2.58 mbgs on May 23,
2018.

Bentonite

sand

sand + screen

CLIENT:  The Brock Zents Partnership METHOD: Hollow Stem Auger and Split Spoon

BH No.: MW4PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 129.77

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 2 & 3, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

14

119.5

119

118.5

118

117.5

117

116.5

116

very dense, wet, grey
SAND

trace to some gravel
trace silt

hard, grey, moist
CLAYEY SILT

END OF BOREHOLE

71

50/125

50/150

10

11

12

71

50/
125

50/
150

Augering through rock/
boulder

CLIENT:  The Brock Zents Partnership METHOD: Hollow Stem Auger and Split Spoon

BH No.: MW4PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 129.77

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 2 & 3, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

131.5

131

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

black, moist, sand and gravel (FILL)

brown
damp

-----

grey
moist

very dense
SAND and SILT

trace gravel,  trace clay
(TILL)

END OF BOREHOLE

8

30

66

50/150

72

52

46

50/150

50/125

1

2

3

4

5

6

7

8

9

8

30

66

50/
150

72

52

46

50/
150

50/
125

Groundwater measured
at 5.56 mbgs on May 23,
2018.

Bentonite

Augering through rock/
boulder

sand

sand + screen

Augering through rock/
boulde

CLIENT:  The Brock Zents Partnership METHOD: Hollow Stem Auger and Split Spoon

BH No.: MW5PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 131.59

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 1, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

121.5

Topsoil (600 mm)

compact
to
dense

-----

brown
moist

-----

grey
moist to wet

very dense
SAND AND SILT

trace gravel, trace clay
(TILL)

with sand layers and seams

very dense, wet, grey
GRAVELLY SAND

8

17

40

51

50/125

75/275

70

50/125

50/125

91/275

1

2

3

4

5

6

7

8

9

10

8

17

40

51

50/
125

75/
275

70

50/
125

50/
125

91/
275

Borehole cave-in at 11.3
mbgs and the
groundwater measured
at 0.6 mbgs on
complition.

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: BH6PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.94

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: April 30, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

121

120.5

120

119.5

119

118.5

118

117.5

very dense, wet, grey
SAND AND SILT

trace gravel,  trace clay
(TILL)

with sand seams and layers

very dense, wet, grey
SANDY GRAVEL

hard, damp, grey
SAND AND SILT

trace gravel, trace clay
(TILL)

with shale pieces
END OF BOREHOLE

50/150

50/275

50/20

11

12

13

50/
150

50/
275

50/
20

(Possible BEDROCK)

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: BH6PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.94

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: April 30, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

121.5

121

120.5

Topsoil (150 mm)

firm, dark brown , moist
clayey silt (FILL)

with sandy gravell layer

compact

moist, brown
SANDY SILT

trace gravel, trace clay
(TILL)

with oxidization-----

very dense

brown
moist

with clayey silt seams

very dense, wet
SILTY SAND

-----

grey
moist to wet

7

6

20

26

55

50/250

34

50/125

50/125

23

18

15

10

8

12

19

18

16

1

2

3

4

5

6

7

8

9

7

6

20

26

55

50/
250

34

50/
125

50/
125

Borehole cave-in at 4.5
mbgs and the
groundwater measured
at 1.8 mbgs on
complition.

The borehole moved 3 m
south due to an existing
concrete foundation

CLIENT:  The Brock Zents Partnership METHOD: Hollow Stem Auger and Split Spoon

BH No.: BH7PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 129.91

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: April 30, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

14

120

119.5

119

118.5

118

117.5

117

116.5

116

very dense, wet, grey
SILTY SAND

END OF BOREHOLE

50/125

78

68

13

16

17

10

11

12

50/
125

78

68

CLIENT:  The Brock Zents Partnership METHOD: Hollow Stem Auger and Split Spoon

BH No.: BH7PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 129.91

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: April 30, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

131.5

131

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

Topsoil (600 mm)

hard, damp to moist, brown
SANDY CLAYEY SILT

trace gravel
(TILL)

very dense, moist to wet, grey
SAND AND SILT

trace gravel,  trace clay
(TILL)

very dense, wet, grey
SILTY SAND
trace gravel

3

13

39

67

84

50/150

73

50/125

50/75

30

11

9

10

9

8

10

8

12

1

2

3

4

5

6

7

8

9

3

13

39

67

84

50/
150

73

50/
125

50/
75

Borehole cave-in at 12.2
mbgs and the
groundwater measured
at 2.7 mbgs on
complition.

Groundwater measured
at 5.11 mbgs on May 23,
2018.

Bentonite

sand

sand + screen

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW8DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 131.64

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 2, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

14

14.5

15

121.5

121

120.5

120

119.5

119

118.5

118

117.5

117

116.5

very dense, wet, grey
GRAVELLY SAND

very dense, wet, grey
SAND AND SILT

trace gravel,  trace clay
(TILL)

with occasional sand semas
and layers

END OF BOREHOLE

50/100

50/150

50/275

50/125

6

11

13

6

10

11

12

13

50/
100

50/
150

50/
275

50/
125

Sand + Screen

Augering through rock/
boulder

POSSIBLE BEDROCK

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW8DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 131.64

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 2, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

3.5

4

131

130.5

130

129.5

129

128.5

128

127.5

127

Straight auger to 2.28 m

brownhard, damp
CLAYEY SANDY SILT

trace gravel
(TILL)

-----

grey

END OF BOREHOLE

50/125

72

71

1

2

3

50/
125

72

71

Borehole open and dry
on completion.

Groundwater was
measured at 2.72 m on
June 26,  2019.

Bentonite

Sand

Sand and Screen

CLIENT: The Brock Zents Partnership METHOD: Solid Stem Augering and Split Spoon

BH No.: MW8SPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 131.033

LOCATION: 2660-2680 Brock Road, Pickering, ON NORTHING: EASTING: PROJECT NO.: CA18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: LG DRILLING DATE: June 12, 2019

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

121.5

121

Topsoil (300 mm)

soft, dark brown, moist
clayey silt, trace gravel
trace organics (FILL)

hard, damp, brown
SANDY CLAYEY SILT

trace gravel
(TILL)

with sand seams and layers

very dense, wet,  brown
SILTY SAND

with occasional clay layers

hard, moist, grey
SANDY CLAYEY SILT

trace gravel
(TILL)

with wet sand seams and layers

very dense, moist to wet, grey
SAND AND SILT

trace gravel, trace clay
(TILL)

END OF BOREHOLE

3

19

32

46

52

64

47

52

69

78

1

2A

2B

3

4

5

6

7

8

9

10

3

19

32

46

52

64

47

52

69

78

Borehole cave-in at 3.35
mbgs and the
groundwater measured
at 1.5 mbgs on
complition.

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: BH9PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.22

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: April 30, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

122

121.5

121

120.5

120

119.5

Topsoil (600 mm)

hard, damp to moist, brown
SANDY CLAYEY SILT

trace gravel
(TILL)

very dense, moist, brown
SAND AND SILT

trace gravel, trace clay
(TILL)

brown

----
with slight
cohesion

----

very dense, wet
SANDY SILT

-----

grey

very dense, wet, grey
SAND, some gravel

2

38

38

51

56

71

50/150

86/275

50/150

28

8

7

10

9

18

12

13

14

1

2

3

4

5

6

7

8

9

2

38

38

51

56

71

50/
150

86/
275

50/
150

Borehole cave-in at 5.8
mbgs and the
groundwater measured
at 2.7 mbgs on
complition.

Groundwater measured
at 1.36 mbgs on May 23,
2018.

Bentonite

sand

sand + screen

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW10PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 129.29

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 7, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 2



10

10.5

11

11.5

12

12.5

13

13.5

119

118.5

118

117.5

117

116.5

116

115.5

very dense, wet, grey
SANDY SILT

very dense, wet, grey
SAND AND SILT

trace gravel,  trace clay
(TILL)

with sand layers

END OF BOREHOLE

50/150

50/100

50/150

16

9

11

10

11

12

50/
150

50/
100

50/
150

CLIENT:  The Brock Zents Partnership METHOD: Solid Stem Auger and Split Spoon

BH No.: MW10PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 129.29

LOCATION: 2660 - 2680 Brock Road, Pickering NORTHING: EASTING: PROJECT NO.: 18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: SA DRILLING DATE: May 7, 2018

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 2 of 2



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

131

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

Topsoil (250 mm)

brown

-----

grey
hard, damp to moist

CLAYEY SANDY SILT
trace gravel

(TILL)

very dense, moist, grey
SAND, trace silt

END OF BOREHOLE

32

54

82/150

81/150

66

70

71

48

55

78/125

1A

1B

2

3

4

5

6

7

8

9

10

32

54

82/
150

81/
150

66

70

71

48

55

78/
125

Borehole open and
groundwater measured
at 1.83 mbgs on
completion.

Groundwater was
measured at 0.5 m on
June 26, 2019.

Bentonite

Sand

Sand and Screen

CLIENT: The Brock Zents Partnership METHOD: Solid Stem Augering and Split Spoon
BH No.: MW101PROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 131.238

LOCATION: 2660-2680 Brock Road, Pickering, ON NORTHING: EASTING: PROJECT NO.: CA18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: LG DRILLING DATE: June 12, 2019

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

130.5

130

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

122.5

Topsoil (230 mm)

compact

-----

moist to wet, brown
SANDY SILTdense

brown

----

greyhard, moist
CLAYEY SANDY SILT

very dense, wet, grey
GRAVELLY SAND

hard, moist, grey
CLAYEY SANDY SILT, trace gravel

(TILL)
END OF BOREHOLE

18

22

41

47

41

69

50/150

85

74

50/150

1A

1B

2

3

4

5

6

7

8

9

10A
10B

18

22

41

47

41

69

50/
150

85

74

50/
150

Borehole open and
groundwater measured
at 5.7 mbgs
oncompletion.

Groundwater was
measured at 2.94 m on
June 26,  2019.

Bentonite

Sand

Sand and Screen

CLIENT: The Brock Zents Partnership METHOD: Solid Stem Augering and Split Spoon
BH No.: MW102DPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.695

LOCATION: 2660-2680 Brock Road, Pickering, ON NORTHING: EASTING: PROJECT NO.: CA18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: LG DRILLING DATE: June 12, 2019

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

130.5

130

129.5

129

128.5

128

127.5

Straight auger to 3.66 m to install the
monitoring well

END OF BOREHOLE

Borehole open and
groundwater measured
at 2.53 mbgs on
completion.

Groundwater was
measured at 2.53 m on
June 26,  2019.

Bentonite

Sand

Sand and Screen

CLIENT: The Brock Zents Partnership METHOD: Solid Stem Augering and Split Spoon
BH No.: MW102SPROJECT: Proposed Residential Development PROJECT ENGINEER: VN ELEV. (m) 130.683

LOCATION: 2660-2680 Brock Road, Pickering, ON NORTHING: EASTING: PROJECT NO.: CA18-041

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: LG DRILLING DATE: June 12, 2019

REVIEWED BY: VN

GWL
(m)

SOIL
DESCRIPTION

Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

129.5

129

128.5

128

127.5

127

126.5

126

125.5

125

124.5

124

123.5

123

FILL
moist, brown
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CLIENT: Patheon Developers(Ontario) Inc. PROJECT NO.: CT2694.03 RECORD OF:
ADDRESS: 2660-2680 Brock Rd, Pickering ON BH201
CITY/PROVINCE: 2660-2680 Brock Rd, Pickering ON NORTHING (m): 4860080.93 EASTING (m): 653626.84 ELEV. (m) 129.65

CONTRACTOR: Pontil METHOD: Solid Stem Auger and Spilt Spoon
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moist, brown

clayey silt, trace sand, trace rootlets
layer of crushed limestone

FILL
moist, light brown

silty sand, trace gravel
layer of crushed limestone

hard, moist, brown
CLAYEY SANDY SILT

trace gravel
(TILL)

dense to very dense
wet, brown

SAND

very dense, wet, grey
SANDY SILT

END OF BOREHOLE
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CLIENT: Patheon Developers(Ontario) Inc. PROJECT NO.: CT2694.03 RECORD OF:
ADDRESS: 2660-2680 Brock Rd, Pickering ON MW203
CITY/PROVINCE: 2660-2680 Brock Rd, Pickering ON NORTHING (m): 4860130.02 EASTING (m): 653584.45 ELEV. (m) 131.61

CONTRACTOR: Pontil METHOD: Solid Stem Auger and Spilt Spoon

BOREHOLE DIAMETER (cm): 12.7 WELL DIAMETER (cm): 5.08 SCREEN SLOT #: 10 SAND TYPE: Silica #2 SEALANT TYPE: bentonite

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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TOPSOIL 100mm
FILL

loose, moist, brown
sandy silt

very stiff to hard
moist, brown

CLAYEY SANDY SILT
trace gravel

(TILL)

very dense, moist, grey
SANDY SILT

trace clay, trace gravel
(TILL)

END OF BOREHOLE
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Borehole dry at
completion

CLIENT: Patheon Developers(Ontario) Inc. PROJECT NO.: CT2694.03 RECORD OF:
ADDRESS: 2660-2680 Brock Rd, Pickering ON BH204
CITY/PROVINCE: 2660-2680 Brock Rd, Pickering ON NORTHING (m): 4860198.21 EASTING (m): 653566.49 ELEV. (m) 131.08

CONTRACTOR: Pontil METHOD: Solid Stem Auger and Spite Spoon
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TOPSOIL 100mm
FILL

firm, moist, dark brown
sandy clayey silt

FILL
compact, moist, brown

sand, trace gravel

hard, moist, brown
CLAYEY SANDY SILT, tr. gravel (TILL)

dense to very dense
moist, brown

GRAVELLY SAND

very dense, moist, brown
SANDY SILT

trace clay, trace gravel
(TILL)

hard, moist, grey
CLAYEY SANDY SILT

trace gravel
(TILL)

dense to very dense
wet, grey

SANDY SILT
trace clay, trace gravel

(TILL)

END OF BOREHOLE
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M&I

Borehole dry at
completion

CLIENT: Patheon Developers(Ontario) Inc. PROJECT NO.: CT2694.03 RECORD OF:
ADDRESS: 2660-2680 Brock Rd, Pickering ON BH205
CITY/PROVINCE: 2660-2680 Brock Rd, Pickering ON NORTHING (m): 4860175.78 EASTING (m): 653592.76 ELEV. (m) 130.07

CONTRACTOR: Pontil METHOD: Solid Stem Auger and Spilt Spoon

BOREHOLE DIAMETER (cm): 16.51 WELL DIAMETER (cm): SCREEN SLOT #: SAND TYPE: SEALANT TYPE:

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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FILL, moist, brown, sand and gravel
FILL, moist, brown, clayey silty sand

trace rootlets

compact, moist, brown
SANDY SILT

very stiff, moist, brown
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trace gravel
(TILL)

very dense, moist, grey
SANDY SILT

occasional layers of clayey silt

END OF BOREHOLE
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CLIENT: Patheon Developers(Ontario) Inc. PROJECT NO.: CT2694.03 RECORD OF:
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CITY/PROVINCE: 2660-2680 Brock Rd, Pickering ON NORTHING (m): 4860163.27 EASTING (m): 653631.28 ELEV. (m) 130.56

CONTRACTOR: Pontil METHOD: Solid Stem Auger and Spilt Spoon

BOREHOLE DIAMETER (cm): 12.7 WELL DIAMETER (cm): 5.08 SCREEN SLOT #: 10 SAND TYPE: Silica #2 SEALANT TYPE: Bentonite

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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APPENDIX IV

MECP WATER WELL RECORDS 
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APPENDIX V

GRAIN SIZE ANALYSES DISTRIBUTIONS 



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW1, Sample 4

Figure

0.3551 0.0859 0.0512 0.0057

CLAYEY SILT and SAND, trace Gravel

18-041 The Brock Zents Partnership
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Particle Size Distribution Report

2660 - 2680 Brock road, Pickering



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW5, Sample 6

Figure

2.9366 0.1786 0.1052 0.0233

SILTY SAND, some Clay, trace Gravel

18-041 The Brock Zents Partnership
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2660 - 2680 Brock road, Pickering



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH6, Sample 7

Figure

2.9816 0.2258 0.1401 0.0452 0.0034

SILTY SAND, some Clay, trace Gravel

18-041 The Brock Zents Partnership
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2660 - 2680 Brock road, Pickering



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH9, Sample 8

Figure

0.3183 0.1003 0.0676 0.0187

SAND and SILT, some Clay, trace Gravel

18-041 The Brock Zents Partnership
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2660 - 2680 Brock road, Pickering



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW4, Sample 5

Figure

0.1208 0.0768 0.0665 0.0476 0.0209 0.0054 5.46 14.22

SILT and SAND, trace Clay

18-041 The Brock Zents Partnership
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2660 - 2680 Brock road, Pickering



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH7, Sample 7

Figure

0.1580 0.1175 0.1064 0.0860 0.0671 0.0557 1.13 2.11

SILTY SAND

18-041 The Brock Zents Partnership
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2660 - 2680 Brock road, Pickering



Tested By: VP Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW8, Sample 9

Figure

0.8440 0.1679 0.1393 0.0954 0.0654 0.0547 0.99 3.07

SILTY SAND, some Gravel

18-041 The Brock Zents Partnership
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2660 - 2680 Brock road, Pickering



Tested By: PG Checked By: DM

Colloids LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW101, Sample 7

Date:

Terrapex Figure

0.8445 0.1148 0.0695 0.0136

SILTY SAND some clay some gravel

18-041 The Brock Zents Partnership

2660 - 2680 Brock road, Pickering

17 July 2019
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Tested By: PG Checked By: DM

Colloids LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW102, Sample 8

Date:

Terrapex Figure

20.8576 6.0554 3.6214 0.7460 0.2896 0.1616 0.57 37.47

GRAVEL and SAND, trace silt SP

18-041 The Brock Zents Partnership

2660 - 2680 Brock road, Pickering

19 July 2019
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APPENDIX VI

HYDRAULIC CONDUCTIVITY TESTS 













APPENDIX VII

LABORATORY REPORT 



















 











 


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   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  




















    
 

   

    



 



 

 

 

 

 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 




















    
 

   

    

 

 

 

 

 

 

 

 

 

 

 

     

     

     



 

 

 



 

 

     



 

     






















 


 

 


 


 



   
   



   
   
   
   
   
   



   
   



   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   



   



   
   



   
   
   
   
   



   
   
   
   
   
   
   
   
   
   
   
   
   






















 


 

 


 


 

   
   
   
   
   






















 


 

 


 


 



     
     



     
     
     
     
     
     
     



     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     



      



     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
    
    
    






















 


 









 



    

    



    

    

    

    

    

    



    

    



     

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    



    

   



    

    

   

   

   



    

    

    

    

    

    

    






















 


 









 

    

    

    

    

    

    

    

    

    

   

   

   

























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