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1. INTRODUCTION AND BACKGROUND

Sirati & Partners Consultants Ltd (SPCL) was retained by 1029629 Ontario Inc (c/o Carriage House Realty
Corporation) to conduct a Hydrogeological Assessment at the property located at 0 Mount Pleasant Road, Town of
Caledon, Ontario. The Site location map is presented in Figure 1-1. The entire Property is an approximately 12.28-
hectare (30.34 acres) parcel of land extending approximately 678.5 metres (m) along northeast and southwest and

about 181 m along Mount Pleasant Road. The Property is a cultivated land and includes no structures.

The study was generally required to identify potential impact to base flow of local streams or significant natural
features within the study area. The hydrogeological study was conducted to assess the subsurface soil conditions,

soil stratigraphy, groundwater table condition and its flow direction.
This hydrogeological assessment was initiated in accordance with the following scope of work:

e Review of available background information: A review of available geological and hydrogeological
information for the site and surrounding areas was conducted. This is done to provide background

information to allow for characterization of regional hydrogeological conditions.

o Detailed site inspection: An inspection of the property to review existing site conditions including
identification of any hydrogeological features such as significant areas of potential groundwater recharge or

areas of groundwater discharge.

e Measurement of groundwater levels: To confirm the groundwater table levels and elevations using

existing boreholes/monitoring wells drilled/installed during the geotechnical investigation program.

e In-situ hydraulic conductivity tests: In-situ hydraulic conductivity tests (rising-head tests) in the existing
monitoring wells and hydraulic conductivity of the underlying soils in order to determine potential

dewatering requirements.

e Private well survey: A well survey for properties within approximately 500 m radius of the site boundary

and well information to be obtained from the property owners where possible, and if permission is granted.

e Water Balance (Preliminary): A detailed water balance study for the proposed development as part of the
hydrogeological study. The water balance study is based on available climatic information associated with

pre-development and proposed post-development conditions at the subject lands.

Report Preparation:
SIRATI AND PARTNERS LTD.
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The report was prepared to provide an assessment of potential changes to the water balance as a result of Site
development, including potential mitigation measures that can be implemented in order to maintain groundwater

function at the Site, including managing the overland flow to encourage infiltration.

Following completion of the above-noted study, a detailed report was prepared regarding the Site hydrogeology.

The report included the following information:

» Description of the work program and factual information gathered during the study including the
results of Site inspection and water level measurements. The results of the subsurface investigations

including borehole logs and grain size analysis were reviewed and summarized.

» Significant hydrogeological features and functions at the Site were identified. The report provides
the information on the local groundwater functions, particularly with respect to the natural

environment.

» The potential impact of the development on local water wells was identified and appropriate

mitigating measures were provided.

» Water balance for the existing pre-development and proposed post-development conditions was
conducted using the Thornthwaite approach. The water balance calculation was presented using
climate information obtained from the nearest Environment Canada weather station. Low Impact

Development tool was also utilised to indicate the range of infiltration conditions.

Prior to this hydrogeological assessment, a preliminary geotechnical investigation was conducted by SPCL during
which eight (8) boreholes were advanced to characterize the subsurface soil properties and to be partly employed as
monitoring wells at a later time. At the time of the geotechnical investigation, the Subject Property (the Site) was

also undergoing a Phase One Environmental Site Assessment (ESA) parallel to the hydrogeological assessment.

This report presents the results of the hydrogeological assessment for the proposed development along with

supporting materials.

SIRATI AND PARTNERS LTD.
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2. LAND USE

The Property, an undeveloped parcel of land, is bounded by Mount Pleasant Road to the east, vegetated woodlot to
the south and west, and a single detached residential house to the north. Many times, the municipal boundaries san
the watershed boundaries and although the Town of Caledon falls within the Regional Municipality of Peel and
Credit River Conservation Authority jurisdictions, the Subject Property falls within the Innisfil Creek subwatershed
of Nottawasaga Valley Conservation Authority (NVCA), part of Lake Simcoe Region Conservation (LSRCA)
Authority (Figure 2.1).

The Nottawasaga Valley Source Protection Area (SPA) is located in the south-west quarter of the South Georgian
Bay-Lake Simcoe (SGBLS) Source Water Protection (SWP) Region and is bounded to the south by the Humber
and Credit River watersheds and to the east by the numerous small streams which drain into Lake Simcoe. The
Niagara Escarpment forms part of the western boundary, separating the Nottawasaga from the Grand, Grey Sauble

and Saugeen watersheds.

A creek flows through southward approximately in the eastern part of the Property. However, no water flow was
observed during the Site visits. The Subject Property is situated at the edge of the watershed boundary within the
recharge area of the watershed. The mid portion of the Property is elevated with surface water flow diverging west

and east from this point, probably marking the watershed boundary.

2.1 OAK RIDGES MORAINE CONSERVATION PLAN, 2017 (ORMCP,2017, O.Reg. 140/02).
As per the ORMCP, 2017, the Subject Property falls within the Palgrave Estate Residential Community (a
component of Countryside Area) land use designation (Figure 2-2) area. The Plan provides policies to protect water
quality and quantity across the Moraine. Residential development is permitted with respect to the land in the
Palgrave Estates Residential Community as shown on the Figure 2-2, subject to the Town of Caledon Official Plan,

as amended.

3. DEVELOPMENT PLAN
The property covering an area of about 30.34 acres was proposed to be developed as a residential subdivision,

ultimately comprising of eight (8) single detached custom homes.

The pre- and post-development plans are shown in Figure 3-1 and 3-2. The Site statistics presented in these maps
were used for the water balance calculations. Based on the Site grading plan provided by the client (Figure 3-3), the
average grade elevations at each lot were estimated. Accordingly, the average highest-grade elevation was noticed

at the lot number 3 at 297.69 mASL, while the lowest average grade elevation was found at lot 8 at 294.59 mASL.

SIRATI AND PARTNERS LTD.
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4. ENVIRONMENTAL FEATURES
A review of the Lake Simcoe Region Watershed, Natural Heritage System (NHS) Mapping of various
environmental features is provided in the report entitled “Natural Heritage System for the Lake Simcoe Watershed,

prepared for: Lake Simcoe Region Conservation Authority (Beacon Environmental, July 2007)”.

The components that comprise the Lake Simcoe Watershed NHS described in the report include:

1. Significant Habitat for Endangered and Threatened Species;
2. Significant Wetlands; Significant Woodlands;

3. Significant Valley Lands;

4. Significant Wildlife Habitat;

5. Areas of Natural and Scientific Interest;

6. Habitat for Fish; and Linkages.

Based on the findings of the report, there appears to be no environmental features within the Subject Area that
could be inferred as hydrogeological constrains regarding the proposed development, except an ephemeral creek
running from north to south at the eastern part of the Site (Figure 4-1). A 15 m buffer zone was being proposed as
no development zone to the west of the ephemeral creek, which is consistent with current guidelines and policy

practices within Southern Ontario.

5. PHYSICAL SETTING

5.1 TOPOGRAPHY AND DRAINAGE

Using the interactive topographic map generator (http://www.gisapplication.lrc.gov.on.ca) the Property has as its

highest elevated portion at an elevation of about 298 mASL in the northeast and its lowest elevated area with an
elevation of about 295 mASL in the southwest as shown in Figure 5-1. The Site topographic map provided by the
client is included in the Figure 5-1a, and the lowest elevation of 289.88 mASL was seen in the northwestern part
and the highest elevation of 298.01 mASL could be seen in the mid-north portion of the property. The topographic
elevations in the south and southwestern parts were 294.75 and 290.81 mASL, respectively.

The Nottawasaga Valley Watershed is one of the four watersheds within South Georgian Bay-Lake Simcoe Source
Protection Region. The Nottawasaga Valley watershed has nine subwatersheds including Innisfil Creek
subwatershed. The Innisfil Creek subwatershed consists of four main creek systems, namely Innisfil Creek, Bailey
Creek, Beeton creek and Penville Creek that drain the southeast portion of the Nottawasaga River watershed. The

Subject Property falls within the Beeton Creek system.

Beeton Creek arises on the Oak Ridges Moraine south of Tottenham. Flowing north, the creek enters a reservoir at

the Tottenham Conservation Area and then continues downstream. An east branch, originating east of Tottenham,
SIRATI AND PARTNERS LTD.
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flows westward through agricultural lands and enters Beeton Creek north of Tottenham. Beeton Creek continues to
flow northward through an agricultural landscape, skirting the west side of Beeton before joining Bailey Creek and

then entering Innisfil Creek.

Based on the Site grading plan provided by the client, the highest elevation at the mid-portion of the property is
about 298 mASL and it slopes both east and west with an elevation of about 290 mASL, with a relief of the area of
about 8 m. The most significant topographic feature in the Study Area is the east-west trending Oak Ridges

Moraine.

5.2 PHYSIOGRAPHY
The Nottawasaga Valley Watershed is located within five (5) main regional-scale physiographic regions as defined
by Chapman and Putnam (1984). These regions include the Horseshoe Moraines, Oak Ridges Moraine,
Peterborough Drumlin Field, Schomberg Clay Plains and Simcoe Lowlands (Figure 5-2).

The Subject Property lies within the physiographic region termed as Oak Ridges Moraine. The Oak Ridges
Moraine is comprised of rolling sandy hills, hummocky topography and closed depressions that form the source of
the headwaters to major stream that drain off the moraine. The moraine within the subwatershed consists primarily

of surficial sand and gravel deposits.

The Oak Ridges Moraine (ORM) Complex occupies only a small portion of the Study Area in the Town of Caledon
area. The Oak Ridges Moraine is an extensive interlobate moraine that extends from the Caledon area, eastward

across the northern limits of the Greater Toronto area.

5.3 OVERBURDEN

Within the subwatershed, the Quaternary sediment thickness is the difference between the ground surface and the
interpolated bedrock surface. The thickness of the Quaternary sediments has been determined from borehole and
water well information within the subwatershed. Figure 5-3 shows the surficial geology of the area, and the
overburden thickness within the Oak Ridges Moraine (ORM) ranges from approximately 56 m to 240 m. The
Paleozoic bedrock topography appears to strongly influence the overlying Quaternary sediment thickness and
distribution. The thicker Quaternary sediments occur in bedrock topographical lows (i.e. within bedrock valleys and
beneath the ORM), while the thinnest areas of Quaternary deposits occur at the north end of the subwatershed,
south of Cook’s Bay.

5.4 BEDROCK
The bedrock consists of shale, interbedded dolomitic siltstone, and minor limestone, which were deposited in
shallow seas about 450 million years ago. These beds, named the Georgian Bay Formation are approximately 250
m thick and dip to the southeast at about 5 m/km. Following long periods of additional sedimentation and erosion,

the ancient Laurentian River and its tributaries cut several deep, poorly-defined bedrock valleys trending northwest-
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southeast across the area. As depicted in Figure 5-4, the study area is underlain by the Georgian Bay Formation and

have an important influence on drift thickness and groundwater distribution in the study area

5 HYDROGEOLOGY

Water well records on file with the MOECC serve as a database for this hydrogeological assessment. The well
locations were provided from the MOECC interactive water well record database. A plot of the local water well
records is included in Figure 6-1. According to the well records, there appears to be about 17 wells within a 500 m
radius around the property. All these wells were completed between 1966 and 2004 with water levels observed at
about 9 m. Depths of the wells range between 10 m and 80.4 m (31ft. to 277 ft.). Based on the information
extracted from well records where available, all the wells are characterized by medium to coarse sand, with gravel
and some stones and clay. No well has encountered bedrock up to the drilled depths of 80.4 m indicating huge
thickness of unconsolidated sediments. Water levels ranged between 9.0 m and 45 m. A cross-section depicting the

local geologic profile based on the information acquired from well records is shown in Figure 6-2.

6 DOOR TO DOOR WELL SURVEY

A door to door well survey was conducted on July 11,2017 to verify any property that utilizes a private well for
domestic purposes, in order to assess any potential future impacts due to the Site development. Accordingly, the
properties within 500 m radius of the Site were investigated and one domestic use well was identified immediately
north of the property (Figure 6-1). However, in spite of best efforts, we could not reach the property owner to
obtain well information. It is recommended to contact the home owner to get well information before any

construction excavation begins at the Subject Property.

7 BOREHOLE INSTALLATION PROGRAM

Eight boreholes (BH1 to BH8) were drilled during June 1 and 2, 2017, for the geotechnical investigation to depths
ranging from 8.2 to 11.2 metres below ground surface (mbgs). Figure 8-1 shows the borehole location plan.
Boreholes were drilled with hollow stem continuous flight auger equipment by a drilling sub-contractor under the
direction and supervision of SPCL personnel. Samples were retrieved at regular intervals with a 50 mm O.D. split-
barrel sampler driven with a hammer weighing 624 N and dropping 760 mm in accordance with the Standard
Penetration Test (SPT) method. The samples were logged in the field and returned to the SPCL laboratory for

detailed examination by the project engineer and for laboratory testing.
As well as visual examination in the laboratory, all the soil samples were tested for moisture content.

Water level observations were made during drilling and in the open boreholes at the completion of the drilling
operations. Monitoring wells were installed in five boreholes (BH1, BH2, BH4, BH6 & BHS) for the long-term

(stabilized) groundwater level monitoring.
SIRATI AND PARTNERS LTD.
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The elevations at the borehole locations were surveyed by the SPCL personnel using a differential GPS system.

The borehole logs indicate the presence of thick overburden materials consisting of:
e Fill materials from grade to 1.5 mbgs
e Sand, fine to medium from 1.5 m to 4.6 mbgs
e Sandy Silt material from 4.6 m to 7.6 mbgs
e Silty Sand from 7.6 to 9.1 mbgs

e Clayey Silt to Silty Clay 9.1 to 11.2 mbgs

8.1 HYDROGEOLOGICAL CROSS SECTIONS
Two cross sections (NE-SW, Figure 8-2 and Figure 8-3), as shown in Figure 8-1, one along the north and the other
along the south property boundaries, were constructed to illustrate the horizontal and vertical extents of the
hydrogeological units. These cross sections pass through most of the monitoring wells from where the water table

measurements were obtained during the site visits.

In general, based on the lithology shown in the borehole logs, the Site is characterized by sand with sandy silt to
silty sand. Cross sections of soil profile based on the bore logs are presented in Figures 8-2 and 8-3. The borehole

logs are presented in Appendix A.

8 GROUNDWATER LEVEL MONITORING

During drilling (short-term), groundwater was found in the boreholes at depths ranging from 4.6 to 9.1 mbgs. The
stabilized groundwater table observed in the monitoring wells on June 16, 2017 was at depths ranging from 4.7 to
9.8 mbgs, corresponding to elevations ranging from 286.9 to 282.1 mASL, as listed on Table 9-1. The monitoring

well installed in borehole BH6 was found to be wet at bottom.

Table 9-1: Groundwater Levels Observed in Monitoring Wells, June 16, 2017.

BH/MW Date of Date of Ground Elevation Depth of Elevation of
Drilling Observation (mASL) Groundwater (m) Groundwater
(mASL)
BHI/MW1 | June 2,2017 June 16, 2017 291.9 9.8 282.1
BH2/MW?2 | June 1,2017 June 16, 2017 295.8 9.6 286.2
BH4/MW4 | June 1, 2017 June 16, 2017 291.6 4.7 286.9
BH6/MW6 | June 1,2017 June 16, 2017 295.1 8.2 286.9
BH8/MWS | June 2,2017 June 16, 2017 290.9 8.8 282.1

SIRATI AND PARTNERS LTD.
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Water level monitoring was completed on July 11, 2017, as a part of door to door survey and hydraulic tests and the

results are summarized below in Table 9-2.

Table 9-2: Groundwater Levels Observed in Monitoring Wells, July 11, 2017

Date of Gmm.ld Depth to Elevation of
Elevation
BH/MW Observation (mASL) Groundwater Groundwater (mASL)
(mbgl)
BH1/MW1 July 11,2017 291.9 9.7 282.2
BH2/MW2 July 11, 2017 295.8 9.5 286.3
BH4/MW4 July 11,2017 291.6 4.3 287.3
BH6/MW6 July 11,2017 295.1 DRY DRY
BH8/MWS July 11, 2017 290.9 8.7 282.2

The groundwater table contour map was prepared for the summer month of June 2017 (Figure 8-4) and as indicated
the groundwater flow was divergent at mid-central portion of the Property flowing towards northeast and
southwest.

9.1 LONG TERM GROUNDWATER MONITORING
Sirati & Partners were authorized by 1029629 Ontario Inc. to undertake long term monthly water level monitoring
at the Subject Property located at Mt. Pleasant Road, Caledon. The primary objective of the monthly monitoring

was to characterize the seasonal groundwater level fluctuations and flow directions at the Subject Property.

This section summarizes changes in groundwater levels at the Subject Property over a period of six (6) months
from October 2017 to March 2018.
Table 9-1 Details of the water level measurements from October 2017 to March 2018.

October 2017 November 2017 December 2017
G d Depth Water Depth Water Depth Water
Monitor Easting Northing EI;\c/)autri‘on to Table to Table to Table
Water Elevation Water | Elevation | Water Elevation
(mASL) | (mbgs) | (mASL) | (mbgs) | (mASL) | (mbgs) (mASL)
MW1 594824.541 | 4869284.668 291.90 9.61 282.3 8.80 283.1 9.60 282.30
Mw2 594761.854 | 4869196.908 295.76 9.97 285.8 9.21 286.6 10.13 285.63
MW4 594576.489 | 4868882.106 291.64 5.05 286.6 4.41 287.2 5.32 286.32
MWe6 594801.508 | 4869020.018 295.13 7.70 287.4 6.93 288.2 7.74 287.39
MWwWs8 594962.874 | 4869244.776 290.95 8.43 282.5 8.41 282.5 8.50 282.45

SIRATI AND PARTNERS LTD.
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January 2018 February 2018 March 2018
Depth to Water Table Depth to Water Table Depth to Water Table
Water Elevation Water Elevation Water Elevation
(mbgs) (mASL) (mbgs) (mASL) (mbgs) (mASL)
9.50 282.40 9.55 282.35 9.49 282.41
10.12 285.64 10.30 285.46 10.20 285.56
5.42 286.22 5.47 286.17 5.32 286.32
7.72 287.41 7.73 287.40 7.73 287.40
8.58 282.37 8.54 282.41 8.40 282.55

9.2 OCTOBER 2017 SITE VISIT
First site visit of the six-month groundwater monitoring program was completed on October 2017 and continued in

subsequent months from November to December, 2017 and January to March 2018. As observed during the Site
visits there was no surficial flow within the Subject Property and no surface water ponding was observed. During
the October 2017 Site visit it was observed that the monitoring well MWS8 was uprooted and a cut was made at the
bottom on both the protective steel casing and the PVC pipe, as shown in the attached pictures 1.0 and 2.0. The
PVC casing pipe was put back in place, however, it had a big cut at the bottom. If there had been a heavy rainfall,
the surface water would have likely penetrated into the well. So, it was imperative to repair the well as soon as

possible.

Picture 1.0
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Picture 2.0
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9.3 DECEMBER 2017 SITE VISIT
During the December 2017 monitoring event, the damaged monitoring well MWS8 was restored to its original
position, as depicted in the pictures below. However, the protective steel casing could not be set in place due to the

hard ground.

9.4 INFERRED GROUNDWATER FLOW
The maps presented (Figure 9-1 to Figure 9-6) in this report provide an overview of magnitudes and extents of rises

and declines of water levels at each monitoring well.

Groundwater levels measured during the first Site visit on October 25, 2017 (Table 9-1) were utilized to draw the
water table contours at the Site to see the existing trend in the flow direction. All the wells were completed within
the overburden and no bedrock was encountered in the wells. Typically, the depth to groundwater level as
measured within the monitoring wells ranged from 4.41 mbgs at monitoring well MW4 to 10.30 mbgs at MW2,
while the elevations ranged between 282.29 mASL (MW1) and 288.20 mASL (MW6) for the entire site. The
monitoring well MW?2 is situated at a location of higher ground elevation of 295.76 mASL, with the corresponding
lowest depth to groundwater at 10.30 mbgs, during February 2018 monitoring event.

Groundwater contours were drawn using Surfer program, presented on the Figures 9-1 to 9-6 and as observed the
highest water table elevation (288.20 mASL) was encountered at monitoring well MW6 and groundwater flow was
divergent from this location. It appears that the Subject Property is situated at the watershed boundary with the
surface drainage flowing towards opposite directions from a common highest point in correspondence of
monitoring well MW6 area. This trend was consistent throughout the entire monitoring period, as shown in the
groundwater table contour maps. Also, the flow of surficial drainage was divergent from MW®6, following the

surface topography.

The flow from the water table aquifers (i.e. surficial aquifers) generally mimics surface-water watersheds drainage
directions, and their flow usually does not cross surface boundaries. The shallow groundwater flow at the Site

appears to follow the watershed boundary.

The Figure 9-7 below shows the monthly variations of the groundwater table elevations over the period of the
monitoring. As shown in the Figure 9-7, there was very little change in the groundwater table elevations except in

the monitoring well MWS8 which does not show any marked variation in the water levels.

SIRATI AND PARTNERS LTD.



Project: SP17-212-30 May 17, 2018

1029629 Ontario Inc Hydrogeological Impact Study, 0 Mt. Pleasant Road, Caledon, ON
11.00
10.30 10.20
9.97 10.13 10.12
g 9.21
9.00 813 : 8.50 8.58 8.54 8.40
T 7.70 7.74 7.72 7.73 7.73
6.93
o 7.00
"
>
< 6.00
5.32 5.42 4/ 5.32
5.05
5.00
4.41
4.00
3.00
2.00 i - i .
Oct. 2017 Nov. 2017 Dec. 2017 Jan. 2018 Feb.2018 Mar.2018
— W 1 9.61 8.80 9.60 9.50 9.55 9.49
— MW2 9.97 9.21 10.13 10.12 10.30 10.20
MW4 5.05 441 5.32 542 547 5.32
MWe6e 7.70 6.93 7.74 7.72 7.73 7.73
— MWE 8.43 841 8.50 8.58 8.54 8.40

Fig 9-7. Monthly Water Table Elevation Changes from October 2017 to March 2018

As observed from the monitoring data and the Figure 9-7 above, there was a rise in the water levels in all the
monitoring wells across the Site, except at MWS, during the monitoring period of November 2017. This was
probably due to the prevailing warm temperatures with associated high precipitation events in the month of
November 2017. There was a total of 59.8 mm (Environment Canada 2018) precipitation in the month of

November 2017, causing the water levels to rise by a magnitude of 0.76 m at monitoring well MW2.

9 IN-SITU HYDRAULIC CONDUCTIVITY TEST

Slug tests were conducted on two of the monitoring wells on July 11,2017, as monitoring the well MW6 was dry
and the other two monitoring wells (MW1 and MWS) had deep water levels with very flat water columns.
Hydraulic conductivity (“k”) was calculated using the Hvorslev method for rising head tests conducted on MW2
and MW4. The results are summarized in Table 10-1 and are compared to typical ranges of hydraulic conductivities
of soil types similar to those found at the Site. Plots of the rising head tests along with calculations of the hydraulic
conductivity based on Hvorslev method are presented in Appendix B. The “k” values closely resemble the lithology

encountered in the monitoring wells.
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Table 10.1. Results of Slug (Rising Head) Tests and Estimated Infiltration Rates.

Monitor Hydraulic Soil Type Range of Hydraulic Estimated
Conductivity (m/s) Conductivity (m/s) * Infiltration Rates
(mm/hr) **
MW2 1.52 %108 Silty Sand to Clayey Silt 10°-10° 14
Till
MwW4 1.67 * 107 Sandy Silt to Silt 10°-10% 31
Average 9.11 * 108 22.5

*Domenico, P.A. and F.W. Schwartz, 1990. Physical and Chemical Hydrogeology, John Wiley & Sons, New York, 824 p.

** Infiltration rates based on OMMAH, 1997.

Based on the approximate relationship between the hydraulic conductivity and infiltration rate (OMMAH 1997),
the average infiltration rate corresponding to the average hydraulic conductivity of 9.11 * 10 cm/sec was estimated

to be about 22.5 mm/hour (Table 10.1).

10 CONSTRUCTION DEWATERING

As per the information from the client’s, the development consists of an eight-lot subdivision and the lowest level
in the proposed development is to be the one level basement of standard height of about 3.0 m in the lots 1 to 8 with
each lot covering a net usable area ranging between 0.53 ha and 0.77 ha (5300 to 7700 m?) (Figure 3-2). Since the
general slope and the ground profile of the land is uneven, it would be difficult to consider the whole area as one
parcel and estimate the dewatering volumes. Hence, each lot was considered as eight (8) independent houses or
blocks, as shown in Figure 3-2 and the need of dewatering was assessed for each block. Based on the average
ground elevation at each block and the assumed geodetic elevation of one level basement, the requirement of short-
term dewatering was determined. The cross-section depicting the depths and elevations of existing ground,

groundwater and the assumed final construction excavation elevations are shown in Figures 11-1 to 11-2.

As shown in the cross-sections, the average groundwater elevations at all the blocks were well below the proposed
final construction excavation geodetic elevations and hence there is no requirement for dewatering at all these

blocks and at the entire Site.

11 LONG TERM GROUNDWATER DEWATERING

The proposed development includes a set of individual homes and as such do not require an elaborate drainage
system for long term dewatering. Considering the depth to the one level basement (Figures 11-1 and 11-2) where
the drainage tiles are proposed to be situated to lower the hydrostatic pressure acting on the footing walls, it appears
evident that the existing groundwater table is well below this level and hence no long-term dewatering estimates

related to the groundwater table are possible.

The best possible basement dewatering (also called basement waterproofing) systems include an interior baseboard

drainage system around the perimeter of the basement. This drainage system will direct the water to a sump pump,
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which then discharges the water from the house to the sewer line or downhill away from the house, effectively

protecting the structure.

12 ASSESSMENT OF POTENTIAL IMPACTS
Short-Term Discharge of Pumped Ground Water (Construction)
No short-term groundwater control system is required at the Site as no dewatering is expected at the Subject

Property and hence, no environmental impacts are anticipated. Also, no well interference is expected to occur on

the private water supply wells within 500 m radius around the Site.
Long-Term Discharge of Pumped Ground Water (Post Construction)

For a development of this type consisting of individual homes with independent basement dewatering systems, the

issue of long-term discharge of pumped groundwater does not arise and is not a requirement.

Source Water Protection and Well Head Protection Areas.

The Subject property lies within the Palgrave municipal supply well No.3 wellhead protection area (WHPA) and
within the WHPA-D (5 and 25-year time of travel zone, Figure 13-1), secondary protection zone. Also, based on
the Figure 13-2, the Subject Property is situated on the low-vulnerability score area within the WHPA, in terms of
groundwater vulnerability for contamination. Moreover, there is no construction dewatering activity at the Site and
hence no environmental impacts, either qualitative or quantitative of any kind are expected to occur on the WHPAs

and on the municipal water supplies of the area due to the property development.

13 WATER BALANCE

A preliminary water balance for the Site was calculated for both pre-development and post-development conditions
in order to assess the change in overall rate of infiltration. Impermeable and permeable surfaces in pre-development
and post-development plans were identified and their surface areas (as measured and cross-checked using the
drawings/information provided by the client) were used for calculating the amount of run-off and infiltration. The

post-development plan consists of different types of surface as listed in Table 14.1.

Table 14.1. Pre-and Post-development plan statistics for the property.

Pre-Development Post- Development
Type of Land Coverage Area(ha) Area (ha)
Roofs - 0.28
Roadway/Paving/Parking - 1.26
Bioswales’ Area - 0.19
Landscape/Vegetated Area 12.28 10.55
Total 12.28 12.28
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Monthly average temperature and precipitation data were obtained from Environment Canada, for Orangeville

WPCP station (climate identifier: 6155790) as the nearest station located at about 8 km distance from the Property.

Data was available between the years 1962 to 2006. Temporal variations of temperature and rainfall are shown in

Figures 14-1 and 14-2. Long-term average annual rainfall at the Property is 725 mm.
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Figure 14-2 Average Annual Precipitation at the Site
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Average monthly variations of both temperature and precipitation were calculated for the period from 1962 to 2006
and is presented below in Figures 14-3 and 14-4, respectively. The highest temperature was recorded in the month
of July, while the highest rainfall was in the month of August.
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Figure 14-4 Average Monthly Precipitation at the Site
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Table 14.2 Pre- and Post Development Water Balance Calculation.

Evapotrans-

Evapotrans-

Pre-Development Area | Precipitation . . Precipitation . . Runoff | Infiltration
piration piration
(m?) (mm) (mm) (m?) (m?) (m?) (m?)
Landscape/vegetated
Areas 122800 725 529 89030 64961 4814 19255

Bioswale Area

Roadway/Parking/Paving

Roof Area
Area
Post-Development (m2) (mm) (mm) m3 m3 m3
Landscape/vegetated
Areas 105500 725 529 76488 55810 4136 16542
Bioswale Area 1930 725 529 1399 102 0 1297
Roadway/Parking/Paving | 12550 725 529 9099 5311 3030 758
Roof Area 2820 725 529 2045 1492 553 0
Difference (-deficit, + increase) in m3/year -2247 2905 -658

Note: The Precipitation and Evapotranspiration values were obtained from the Thonthwaite program run.

The client is proposing roadside bioretention swales (Figure 3-2), as per the Town’s standard detail, to capture and
convey road run-off. The water will flow along the length of the bioretention swale and filter through a 0.50 m deep
filtration media to a 1.2 m wide by 1.2 m deep stone trench below for infiltration. Bioswales protect water quality
by protecting local waterways from stormwater pollutants and reduce standing water (puddles) that can attract

mosquitoes.

Potential evapotranspiration was estimated to be about 529 mm/annum using the USGS Thornthwaite Monthly
Water Balance software (Appendix D) utilizing average monthly temperature and precipitation results of the
preliminary water balance presented in Table 14-2, indicated about 658 m*/annum deficit in infiltration and an
increase of about 2,905 m’/annum in run-off.

The Low Impact Development Treatment Train Tool (LID TTT) has been developed by Lake Simcoe Region
Conservation Authority (LSRCA), Credit Valley Conservation (CVC) and Toronto and Region Conservation
Authority (TRCA) (http://www.lsrca.on.ca/Pages/LIDTTTool.aspx) as a tool to help developers, consultants,
municipalities and landowners understand and implement more sustainable stormwater management planning and
design practices in their watersheds.

Accordingly, water balance was also calculated alternatively using the new Version 1.2.1 of the LID TTT and the
infiltration deficit as a result of site development was calculated to be at 1,223 m® whereas run-off was increased by
8,900 m*. A report generated by LIDTT Tool is presented in Appendix D.
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Figure 14-5. Comparison of Manual and LIDTTT Water Balance Components

The Property mainly includes sandy silt to silty sand and clayey silt till. Appropriate low-impact development
techniques can be applied to maintain the overall groundwater recharge across the Site area. The net increase in
run-off provides huge potential to compensate the infiltration deficit and an opportunity for maintenance of
groundwater recharge through a variety of infiltration techniques. The amount of deficit in infiltration upon
development of the Site does seem to be low being about 658 m*/annum or about 2 m*/day.

Low Impact Development (LID) techniques are, however, recommended to be considered as part of the storm water
management concept for the Site, in order to reduce the infiltration deficit. The following measures can be

incorporated in the development:

o Collection of clean run-off from the building rooftops and redirection to grassed areas and overland
flow.

o Use of infiltration trenches or perforated pipes at selected areas

o Provision of an extra thickness of topsoil at the Site (approximately 0.3 m) on open areas to
promote water storage in surficial soil and infiltration.

o Provision of gradual slopes to open areas and back-yards in order to allow time for roof run-off to
infiltrate into the topsoil.
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14.1 LID TECHNIQUE DESIGN
It should be noted that the LID techniques implementation dealt with in this report are to be considered only as a
recommendation. SPCL is not providing any design of LID techniques since these will be designed and provided by
the project engineer under separate cover to provide appropriate site-specific LID design to increase the above-

mentioned infiltration deficit.

14 WATER QUALITY

Collection and chemical analysis of groundwater samples was not required in order to compare to Lake Simcoe
Region Sanitary and Combined Sewer Use By-laws, due to the fact that no dewatering either short-term or long-

term was anticipated at the Subject Property.
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15 CONCLUSIONS AND RECOMMENDATIONS
This report was prepared by SPCL in support of a proposed residential development at the Site located at 0 Mt.

Pleasant Road, Town of Caledon, Lake Simcoe Region Conservation Authority, Ontario. Based on the

hydrogeological investigation conducted on the Subject Property the following conclusions are presented:

Topographically the Site appears to be situated on a watershed divide with ground surface sloping
from the highest elevation at monitoring well MW6 sloping towards northeast and southwest with
an average highest ground elevation of 296.38 mASL at the mid- portion of the property.

The Subject Property falls within the Beeton Creek secondary watershed of Innisfil Creek
subwatershed of Nottawasaga Valley Conservation Authority (NVCA), part of Lake Simcoe
Region Conservation (LSRCA) Authority.

Groundwater level monitoring was completed between October 2017 and March 2018, besides the
July 2017 monitoring on the existing monitoring wells, as part of monthly monitoring at the
Subject Property.

The monitoring data has suggested that there was little change in the water table elevations during

the monitoring period and the seasonal average water table elevations were as shown below.

Summer ((July 2017) Winter (December 2017) Spring (March 2018)

284.50 mASL 284.82 mASL 284.85 mASL

Water level recovery was noticed in all the monitoring wells in the month of November 2017,
probably due to high precipitation events and the snow melt conditions observed during that period.
There was very little change in the water levels as observed at the monitoring well MW8 with

depth to water level between 8.43 and 8.58 mbgs all along the monitoring period of six months.

In-situ hydraulic conductivity tests resulted in 1.52*10® m/sec at MW2 and 1.67*107 m/sec at
MW4 with an average hydraulic conductivity of about 9.11*10"® m/s, which is in the typical range
of hydraulic conductivity for sandy silt to clay silt till, as observed in the boreholes.

Based on the relationship between the average hydraulic conductivity and soil infiltration rate, the
infiltration rates ranged between 14 and 31 mm/hour, with an average infiltration rate of 22.5
mm/hour for the entire Site.

Short-term construction dewatering is not a requirement at the entire Site and at each lot due to the
fact that a very deep-water table is present at the Site, which does not intersect the proposed
basement geodetic elevations at each house lot.

Long term dewatering (foundation drainage) is not a requirement for the Site since the groundwater
table doesn’t intersect the basement walls.

A preliminary water balance was conducted for the Site to compare the pre- and post-development

infiltration rates resulting in approximately 658 m’/annum (about 2 m® /day) deficit in the
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infiltration. This can very easily be compensated through application of appropriate LID measures
using the run-off generated at the Site.
e Groundwater sample collection and analysis as per sewer use By-Laws was not a requirement since

no groundwater dewatering is expected at the Site.

Based on the hydrogeological investigation at the Subject Property, the impacts to surrounding natural features

resulting from the proposed development are considered to be from low to negligible.
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LIMITATIONS AND USE OF THE REPORT

This report was produced for the sole use of Briarwood Group (the Client) for the property located at 0 Mt. Pleasant Road,
Town of Caledon, Lake Simcoe Region Conservation Authority, Ontario and may not be relied upon by any other person or
entity without the written authorization of Sirati & Partners Consultants Limited (SPCL).The conclusions presented in this
report are professional opinions based on the historical and current records search, visual observations and limited information
provided by persons knowledgeable about past and current activities on this site. As such, SPCL cannot be held responsible for
environmental conditions at the Property that was not apparent from the available information. No investigation method can
completely climinate the possibility of obtaining partially imprecise or incomplete information; it can only reduce the
possibility to an acceptable level.

Professional judgement was exercised in gathering and analyzing data and formulation of recommendations using current
industry guidelines and standards. Similar to all professional persons rendering advice, SPCL cannot act as absolute insurer of
the conclusion we have reached. No additional warranty or representation, expressed or implied, is included or intended in this
report other than stated herein the report.

The assessment should not be considered a comprehensive audit that eliminates all risks of encountering environmental
problems. The information presented herein this report is primarily based on information collected during the hydrogeological
study based on the condition of'the Property at the time of site inspection/drilling followed by a review of historical data, as
appended to this report.

In assessing the environmental setting of the Property, SPCL has solely relied upon information supplied by others in good
faith and has therefore assumed that the information supplied is factual and accurate. We accept no responsibility for any
naccurate information, misrepresentation or for any deficiency of the information supplied by any third party.

The scope of services performed in the execution of this investigation may not be appropriate to satisfy third parties. SPCL
accepts no responsibility for damages if any, suffered by any third party as a result of decisions made or action taken based on
this report. Any use, copying or distribution of the report in whole or in part is not permitted without the express written
permission of SPCL and use of findings, conclusions and recommendations represented in this report, is at the sole risk of third
parties.

In the event that during future work new information regarding the environmental condition of the Property is encountered, or
in the event that the outstanding responses from the regulatory agencies indicate outstanding issues on file with respect to the
Property, SPCL should be notified in order that we may re-evaluate the findings of this assessment and provide amendments,

as required.

Should you have any questions regarding the information presented or limitation set in this report, please do not hesitate to
contact our office.

Yours truly,

Sirati and Partners Consultants Limited

/ _
o7 /

; /
// / 1 //7/’
udhakar Kurli, P.Geo. Dr/ ‘itfnz:j arofala,.,lg'. eﬁ?

Hydrogeologist )pfaﬁager - nvirmmj@:_n‘fal Division

SIRATI AND PARTNERS LTD.



FIGURES

-". Sirati & Partners Consultants Ltd.
Cre “hmecal & Environmental Services

ng Solutions




.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Property Boundary

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Site Location Plan

Project Number:

S S
100m  200m SP17-212-30

Figure Number:

April 2018 1-1

Source: Map Data © 2048 Gqogdle Ines; usegwithypermission. Google and the Google logo are registered trademarks of Google Inc.




.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

N

[ ] Subject Site

Approximate Site
Location

-
’ )Y
Vo
4

N,

Project Title:

Hydrogeological Investigation

1, Blue Mountains W. [] SWP Watershed Region [Site Location:
2, Boyne R. [ ] SWP watershed Area

3, Innisfil Cr. 1 Upper Tier Municipality
4, Lower Nottawasaga R. [ | Lower Tiers Municipality
5, Mad R. [ ] Subwatershed Boundary
6, Middle Nottawasaga R. Water Body Project Number:
7, Pine R. Main Water Courses SP17-212-30
8, Upper Nottawasaga R. Figure Number:

Source: Map 'Data © 2014-2018 NVCA 9, Willow Cr. April 2018 2-1

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Watershed Map




Sirati & Partners Consultants Ltd.
O

Geotechnical & Environmental Services
Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

N

[ ] Subject Site

\l Approximate Site
A Location

D Oak Ridges Moraine Conservation Plan Area

* Boundary of Oak Ridges Moraine Conservation Plan Area
Ontario Regulation 14002

* Boundary of Oak Ridges Moraine Area
Ontario Regulation 01702

B Natural Core Area

| Natural Linkage Area

Project Title:
COll.lltI‘y side Area Hydrogeological Investigation
- Rural Settlemf:nt 3 ; Site Location:
(a component of Countryside Arca)
/) Palgrave Estates Residential Community 0 Mt. Pleasant Road, Caledon, ON.
(a component of Countryside Arca)
Figure Title:
Settlement Area 9
. . L . Oak Ridges Moraine Conservation Plan
N Upper and Single-Tier Municipal Boundaries Land Use Designation Map
/N’ Lower-Tier Municipal Boundaries Scale: Project Number:
/" Road or Highway e SP17-212-30
- _ [EN] First Nations
Source: Ontario Regulation 140/02

Figure Number:
/\/ Niagara Escarpment Plan Boundary

April 2018 2-2




.. Sirati & Partners Consultants Ltd.

Geotechnical & Environmental Services
Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Property Boundary

Paving

Landscape

Site Statistics:

Paving: 0sg.m
Roof: 0sg.m
Landscape: 122800 sg.m
Total 122800 sg.m

Project Title:

Hydrogeological Investigation
Site Location:
0 Mt. Pleasant Road, Caledon, ON.
Figure Title:

Pre-Development Plan

Project Number:

SP17-212-30

Figure Number:

April 2018 341




Sirati & Partners Consultants Ltd.

A A Geotechnical & Environmental Services

Engineering Solutions

750 Millway Avenue, Unit-8,
/ Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

--——=--—  Property Boundary

ot
|

| Paving
™ | Roof
“ | L.
/ 1 i
- X b Landscape
Proposed Bioswale
= Site Statistics:
s %
Paving: 12550 sq.m
Roof: 2820 sq.m
Bioswale: 1930 sq.m
1= Landscape: 105500 sg.m
Total 122800 sq.m
Project Title:

Hydrogeological Investigation

2 Site Location:

0 Mt. Pleasant Road, Caledon, ON.

|
g
i R Mol | Figure Title:
} |
g | | Post-Development Plan
%
é Scale: Project Number:
[ |
om Som SP17-212-30
Date: Figure Number:
April 2018 3-2




. . Sirati & Partners Consultants Ltd.

~ T T Geotechnical & Environmental Services
N \\ L I {1 Engineering Solutions
|
\\ \\ _l' |I . .
% \\ | / | 750 Millway Avenue, Unit-8,
\\ \\ .I II |I Vaughan, ON L4K 0M7
N . | [ Phone#905-669-4477, Fax#905-669-4488
N |
\\\ \\ II| I| II|
M ~ I
\\\ \\ |! || ! North:
AN ™ ' [

ROWLEY DRIVE

SRt DL T\ LT L2 Drinwirags\Werking\LTLE2 - S5G.wg, S56-1, 5/L7/2013 157.28 P, DZwancvic, Previous paper size (53496 x 106572 mes), 11

Legend:
—--——--—  Property Boundary
)
i
1
1
[
:
% 57
v
i
2
T 26830 E:
¥ B 8520 5! f
2!
I
!
2008 |
R o LA | o il » i 2837 !
I T N % ————x4 |\ || T Y 93 e I
RECUCER - {anod TEE s, 3008 T WATLTRAN ' 000 T WATERNAR T e P e, # |I§
T G L 7 -
= |
| <
| o3
i
|&
e
]
II 9
=
|
.'I Project Title:
|
? ) Hydrogeological Investigation
|
Site Location:
) 0 Mt. Pleasant Road, Caledon, ON.
Figure Title:
| . . Site Grading Plan
Il Ex. WOODLOT | k T-‘ag_.,
| | ; ]
III ,'I / ,'I Scale: Project Number:
I .I .I
o . o SP17-212-30
Date: Figure Number:
April 2018 3-3




Source: Data provided by Ontario Ministry of Natural Resources and Forestry © Copyright: 2018 Queen's Printer of Ontario. All Rights Reserved.

Assessment Parcel
Woodland
Conservation Reserve
Provincial Park

Natural Heritage System

Ecoregion

&l Provincially Significant

| Wetland Evaluated
Non - Provincdally Significant
Wetland Evaluated

Unevaluated Wetland

Area of Natural Heritage & Scientific
Interest (AN SI)

Provincially Significant
Life Science ANSI

Provincially Significant
Earth Science ANSI
Greenbelt Plan
E Boundary
= == = RiverValley Connections
Land Use Designations
Protected Countryside
ﬂg Towns and Villages
ﬁ} Hamilets
Urban River Valley

Specialty Crop Area

Niagara Escarpment Plan (NEP)

Boundary

E Parks and Open Space System

Land Use Designations
Escarpment Natural Area
Escarpment Protection Area

Escarpment Rural Area

Mineral Resource Extraction
Area

Escarpment Recreation Area

Urban Area
E Minor Urban Centre

Oak Ridges Moraine Conservation
Plan (ORM)

:l Boundary

Land Use Designations
Natural Core Area
Natural Linkage Area
Countryside Area

Rural Settlement

| Palgrave Estates
Residential Community

Settlement Area

. . Sirati & Partners Consultants Ltd.

Geotechnical & Environmental Services
Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Property Boundary

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Natural Features Area Map - Lake Simcoe Region

Scale:

Project Number:

SP17-212-30

Figure Number:

April 2018 4-1




Building as Symbol
ARG W Some .‘}. Sirati & Partners Consultants Ltd.
Airport Geotechnical & Environmental Services
Engineering Solutions
Heliport \ Hospital Heliport
Seaplane Base 750 Millway Avenue, Unit-8,
e R Vaughan, ON L4K 0M7
e Phone#905-669-4477, Fax#905-669-4488
Trail Head \
Trail

Railway \ Train Station North:

Railway with Bridge
Railway with Tunnel
Road (Major —= Minor)
Winter Road

Road with Bridge

Road with Tunnel

Primary, Kings or
400 Series Highway

Secondary Highway

Tertiary Highway Property Boundary

District, County, Regional
or Municipal Road

Toll Highway

One Way Road

Road with Permanent
Blocked Passage

Road with Address Ranges

Hydro Line, Communication Line
or Unknown Transmission Line

Natural Gas Pipeline, Water Pipeline
or Unknown Pipeline

Spot Height
Index Contour

Contour

Wooded Area
Wetland

Waterbody
Waterbody Elevation
Watercourse

Falls

Rapids

Rapids \ Falls

Rapids

Rocks
Lock Gate Project Title:

Dam \ Hydro Wall Hydrogeological Investigation

Dam \ Hydro Wall
Provincial \ State Boundary Site Location:

International Boundary
Upper Tier \ District 0 Mt. Pleasant Road, Caledon, ON.
Municipal Boundary

Lower Tier \ Single Tier : Hla-
Municipal Boundary Flgure Title:

Lot Line Topographic Map
Indian Reserve

Provincial Park Project Number:

National Park SP17-212-30

Conservation Reserve Figure Number:

Military Lands April 2018 5-1

Source: Data provided by Ontario.‘M{inistry of Natural Resources and Forestry © Copyright: 2018 'Queen's Printer of Ontario. All Rights Reserved.



Alliston

Toronto and Region_.

Source: Map Data ©

Conservation Authority
2014-2018 NVCA

Tottenham

.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Subject Site

Approximate Site
Location

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

m Innisfil Creek Subwatershed
Physiographic Regions
Horseshoe Moraines

Niagara Escarpment

Oak Ridges Moraine

Peterborough Drumlin Field
Schomberg Clay Plains
Simcoe Lowlands

Simcoe Uplands

Figure Title:

Physiography Map

Project Number:

SP17-212-30

Figure Number:

April 2018 5-2




e: Map Data © 2014-2018 NVCA

Beeton Creek
Quaternary Geology

Legend

D MV CA Boundary
N Walercourse
N roms

Quatemary Gedogy

Sb: Store poor, carbonate-denved silty to sandy till
- ad: Glaciob cusinne-derived silty Lo clayey til

& |ce-contact stratfied deposits

7. Ghcicfluvil deposits

8a: Massive-well laminat ed

Sc: Foreshone-basinal deposits
B 2 Otder dllwial deposits
- 18 Modem aluvial deposits

20: Orgaric deposits

Sirati & Partners Consultants Ltd.
O

Geotechnical & Environmental Services
Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Subject Site

Approximate Site
Location

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Surficial Geology Map

Project Number:

SP17-212-30

Figure Number:

April 2018 5-3




SP17-212-30

Approximate Site
Project Number:
Figure Number:

Subject Site
Location

4km

Sirati & Partners Consultants Ltd.
Bedrock Geology

Geotechnical & Environmental Services

Engineering Solutions

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

750 Millway Avenue, Unit-8,
0 Mt. Pleasant Road, Caledon, ON.

Hydrogeological Investigation

2km
April 2018

Project Title:
Figure Title:

Oom

Site Location:

Fm.; Billings Fm.; Collingwood Mb.;
Beekmantown Gp.

Eastview Mb.

to Lower Devonian)
52c Liskeard Gp.

MIDDLE AND LOWER SILURIAN

Lake Fm.

51b Chazy Gp., Rockcliffe Fm.

LOWER ORDOVICIAN
dolostone: Potsdam Gp.; Nepean Fm.,

Sandstone, shale, dolostone, siltstone
Covey Hill Fm.

Shale, limestone, dolostone, siltstone
51a Ottawa Gp.; Simcoe Gp.; Shadow

54d Kenogami River Fm. (Upper Silurian
52b Georgian Bay Fm.; Blue Mountain

Limestone, dolostone, shale,

sandstone, gypsum, salt

54a Bass Islands Fm.

53e Thornloe Fm.; Earlton Fm.
Conglomerate, sandstone, shale,

54b Bertie Fm.
53d Clinton Gp.; Cataract Gp.

52f Bad Cache Rapids Gp.

52d Red Head Rapids Fm.
MIDDLE ORDOVICIAN

54c Salina Fm.
53a Guelph Fm.
53b Lockport Fm.
53¢ Amabel Fm.
53f Wabi Gp.
53g Attawapiskat Fm.
53h Ekwan River Fm,

i Severn River Fm.
52e Churchill River Gp.
Dolostone, sandstone:

UPPER ORDOVICIAN
5 11 | Limestone, dolostone, shale, arkose,

UPPER SILURIAN

| sandstone

{
|

2% | 52a Queenston Fm.

S FE RN IR R 1
sy T harn i
i 32 :h

SILURIAN
53i
ORDOVICIAN
CAMBRIAN

54
53

.- l)-ﬂh"?‘-‘v t\ | e
_4 e ey . . “ A N i ...pt—-.{id. bR FERETR
. E .v h\ oiﬂbvi.n?h-q’bﬁh?' r..ll?vf_i‘ll - n .r. .. fP.J.I d 4?«?.. inﬁ.
—- .W - lblaft.tt._..[l! - .A.. Jln.p?h!f.).lfalz AT II»!..rM..m. v
1.\]‘&1».1..1 - & O o R e e ¥ e e .}}__.a..f.f“;l! ~—
. - rc.tc ey Te, Ny TPt -
.ﬁf o,y os mnu S qfu. t&?’%‘l&%ﬂw&f Ulke.‘.-..d_ .L*lrcua d.!.\h”..ﬂl.
Sty S R e i s Pl LEPRECY, 7Y N..r el RESTE
fv...f..ﬂﬂar. scte § SR T SS I?fwbqaﬂffx.m?.ﬂid PPN AN
- Y o - . pr—— .
.Mx'h ..H-IJ f.‘f _l..r,rr}fm.. ) H...u.wu. - ’.., llﬁl‘fl-ff‘”’fuflrr ._rJ‘ .—Jnf R Lj..ll @ #?Jl \ &
;? R e b m._n.mun. . _{1—‘\.?\.( h?ﬁb!.o.\ lhl.ul.u&i udﬂ.ﬂ .H..'h.HJ. - ’:r rémo a3 ... u..: >,
- - " - fh - : !
o 1J.rrur S SR el s . ,...c o N
..I.Ju J.o_-f .r.. ———t ;ﬁlﬁff“.r«.ufvlﬂrrluurlf[ﬂhbﬁrdfr * !hr...&vJ.f!.f.. n, .,... ,... ~
W‘fc!ﬁdf..?!&t.v i u.f e ’ - ._.ﬂf.rf{.u...._......!fbf! ,P,Wr -y
-~ ey S S f?)fef,faaf;ﬁtr r“w e\ pfb.?
\W - . .U['r . : l!..b-r..d..ll.ﬂt Yy _r 1\0’ [ ﬁtt"{ft - ~ .~
’ ..Jf..bf e jl.? rt(.fnt_._:‘!.

S R L. !.e.? R T

e e b | g S k*trl..r}'dt)
}fbl QUL DRSS, T RN | PTG : <
e 4 & Sl fbbh#mt?fﬂnﬁf)rf .{H.f.-.;uﬁf =

"k ._;r..f?.....? rPJ.uu{.r o Jf#&?wr«?fu. b, ﬁ..h.. ..rw.u...m...hn«..&.i th....
A k?u S e e . . ‘fiﬁ}s.ﬂ(hu«} \....n!sfnoat)..mf' = u.t.flr.o.f wh..'r.ﬂnm..ﬂn. N
il S o2 ot Jl..!f.flb.(fuf N | e, 2 < Yy
rﬂfq\rn...!u. ....J....-JPJ(!,;..;I.{”! pihns..um- S e |f|l..sld e !‘_ifdflb.llfg.._ . ﬂ”r.ﬂr”mi?;.tfm. — v.n_.
.o“}“'?gv? .l - ‘0 .
Hr\.“r lv:.ll ._154..‘5....1 11]_ ’—vt,J —d uwa PPLV}_Q Ltﬁ - z.\}{l.r.- .v.n-ls..l.f..nd vl..oiﬂ.,..( .l.f‘(f)d.}lo. .r]...t
> .w...i;- e .?;.?\araiwu-trf. : e
t-J.ﬂUrr'u‘hl_‘Yhfr _iv > &J! S 3 ..-...U.u..r |}V%f?1“ﬂ'1-rf.ln< v A 3
> e T o ol g o g ;ﬁuira,m‘d.ar}%u!- 7y
R = i S DT A s gl =9 B R el ISR =
ALl a4 f&.rffh. A ool r.rawdv{ f .r.r.q._...... winr frplirlaty Sapili NH ‘M A2 M..e
thbr..u:!;u,hJ-n. Sees v X B < e ..LfJ?funfhfla..ﬁ;. rv e WY P e
o S S s A e e, ¥ s g 5

: - fu‘”tv - ‘-?i ..-q " - _|. TR Yo 2L S J . - . .‘c_... . . J_..-..- .ois...
R ﬁfhﬂ: T A e T A - e = Wl
B, APy . RSN Y eI D oo W N
Ay i U N r.? P e vae e M )
l.n;ﬂa%.flf .L If!b.ﬁ!f&‘ -‘..l...__uﬂ._u..‘* - ...1._"!(.”!:) R4
e k. e .ff.,. ¥ 3 %cﬁ (nc..ra B

».,.r,...... H}N.\.f.a?.r.._.._i.r rrfi .lw_J A
S L AN g a0 t.uz. K.w.v
By PR R DN SRR 2
rﬂ.f.b. ..rvf.lru.?f s, - oa’.p“,.‘ul... .? ....
A L m'.u..“_..\ _\- .lll;rmshf s % F" _
91.?-7 - ..u......_ctr{..f.-.\?. ), ... ; :
a.{ftlr.rr&a.f..ruhf.. —

...,vw. 4..!#.{..4.«: \:rllgm‘ -~ o

6;?! )...\.r.l .ﬂ?...f -—

Ontario 1991

2 2544 Minist
ans Printer fc

\ :
Sour‘@




.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

4907238

Property Boundary

500 m Study Area

Project Title:

Hydrogeological Investigation

A

\
N

Site Location:

. \ 0 Mt. Pleasant Road, Caledon, ON.

\ Figure Title:
\ MOECC Well Record Map

\ Project Number:
. SP17-212-30

Source: Map Data © 2018 Google, INEGI Figure Number:
Well Record Data © Queens Printer for Ontario, 2012-2018 April 2018 6-1




.‘ }. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Top Sail

4907242
4907238

Sand

Clay

4908075

W.L 280.5 m
™

W.L279.2m

il
W.L 278.2 m

—
—
)]
<
E
2]
c
el
=
©
>
£
L

——Borehole / Well ID

—-——\Water Level

Well Screen

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Project Title:
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 H . -
. ydrogeological Investigation
Distance (m)

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

MOECC Well Record Cross Section A-A'

Scale: Project Number:

As Shown SP17-212-30

Date: Figure Number:

April 2018 6-2




Sirati & Partners Consultants Ltd.
O

Geotechnical & Environmental Services
Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Property Boundary

Creek

Creek Buffer
Monitoring Well

Borehole

Project Title:

Hydrogeological Investigation
Site Location:
0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

SPCL Borehole / Monitoring Well Location Map

Project Number:

SP17-212-30

Figure Number:

April 2018 8-1




g
0p)]
<
E
n
C
Q0
—-—
®
>
Q@
L

.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Top Sall

Fill

Sand

Silty Sand

Clayey Silt / Silty Clay

Sandy Silt

Silt

Mw1=——Borehole / Well ID

—-—Water Level

Well Screen

250
Distance (m)

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

SPCL Borehole Cross Section A-A'

Scale: Project Number:

As Shown SP17-212-30

Date: Figure Number:

April 2018 8-2




=
)
<
E
n
c
2
=
®©
>
o
(NN

.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

Top Sail

Fill

Sand

Silty Sand

Clayey Silt / Silty Clay

Sandy Silt

Silt

Mw1=——Borehole / Well ID

—-——Water Level

Well Screen

250 300

Distance (m)

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

SPCL Borehole Cross Section B-B'

Scale: Project Number:

As Shown SP17-212-30

Date: Figure Number:

April 2018 8-3




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL

Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
June 2017

Project Number:

SP17-212-30

Figure Number:

April 2018 8-4




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL

Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
October 2017

Project Number:

SP17-212-30

Figure Number:

April 2018 9-1




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL

Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
November 2017

Project Number:

SP17-212-30

Figure Number:

April 2018 9-2




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL
Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
December 2017

Project Number:

SP17-212-30

Date: Figure Number:

April 2018 9-3




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL

Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
January 2018

Project Number:

SP17-212-30

Date: Figure Number:

April 2018 9-4




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL
Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
February 2018

Project Number:

SP17-212-30

Date: Figure Number:

April 2018 9-5




A}A Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Contour Line

Inferred Groundwater
Flow Direction

188.0 mASL
Monitoring Well &
Groundwater Elevation

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Inferred Groundwater Table Contours -
March 2018

Project Number:

SP17-212-30

Figure Number:

April 2018 9-6




. ‘} Sirati & Partners Consultants Ltd.
Average Ground Elevatlon 296_75 mASL ANVA Geotechnical & Environmen tal Services

Engineering Solutions

Average Ground Elevation 294.37 mASL

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Basement Elevation 293.75mASL North:

Basement Elevation 291.37 mASL

Excavation Base Elevation 293.30 mASL
Excavation Base Elevation 290.92 mASL (No Dewatering Required)

(No Dewatering Required)
Block 2

Average Groundwater Elevation 284.12 mASL Average Groundwater Elevation 285.77 mASL

Average Ground Elevation 297.69 mASL

Average Ground Elevation 296.75 mASL

Basement Elevation 294.69 mASL

Basement Elevation 293.75 mASL

Excavation Base Elevation 294.05 mASL
(No Dewatering Required) Excavation Base Elevation 293.30 mASL

(No Dewatering Required)

Project Title:

Hydrogeological Investigation

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:
B I O ‘ k ; Dewatering Cross Sections - Blocks 1 to 4

cale: Project Number:

As Shown SP17-212-30

Average Groundwater Elevation 286.47 mASL

Date: Figure Number:
April 2018 11-1

Average Groundwater Elevation 285.77 mASL




L oocomin e
. ngineering Solutions
Average Ground Elevation 297.06 mASL prememes
Average Ground Elevation 295.00 mASL T G

Phone#905-669-4477, Fax#905-669-4488

North:

Basement Elevation 294.06mmASL

Basement Elevation 292.00 mASL

Excavation Base Elevation 293.61 mASL
Excavation Base Elevation 291.55 mASL (No Dewatering Required)

(No Dewatering Required)

Block 5 Block 6

Average Groundwater Elevation 286.47 mASL Average Groundwater Elevation 287.54 mASL

Average Ground Elevation 296.16 mASL Average Ground Elevation 293.74 mASL

Basement Elevation 293.16 mASL Basement Elevation 290.74 mASL

Excavation Base Elevation 292.71 mASL Excavation Base Elevation 290.29 mASL
(NO Dewatering ReqUired) (NO Dewatering ReCIUired) Project Title:

Hydrogeological Investigation

Site Location:

B I O C k 8 0 Mt. Pleasant Road, Caledon, ON.
Figure Title:

Dewatering Cross Sections - Blocks 5 to 8

cale: Project Number:

As Shown SP17-212-30

Average Groundwater Elevation 285.01 mASL _ pate: Figure Number;
Average Groundwater Elevation 282.14 mASL Aprl 2018 o




OW 2 s/d

Carling

Well Type - | (Municipal Supply)

Monitoring Well

Well Head Protection Area Zone

WHPA-A: 100m Buffer Zone
(Pathogen Security/Prohibition Zone)

WHPA-B: Pathogen Management Zone
(0 to 2 Year Time of Travel)

WHPA-C: DNAPL/Contaminant Protection Zone
(2 to 5 Year Time of Travel)

WHPA-D: Secondary Protection Zone
(5 to 25 Year Time of Travel)

V 4-1

Palgrave 3

Palgrave 4

Ralgrave

Nettawasaga Valley Source Protection-Area Approved Assessment Report

Palgrave 2

Sirati & Partners Consultants Ltd.
O

Geotechnical & Environmental Services
Engineering Solutions

750 Millway Avenue, Unit-8,
Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

Subject Site

Project Title:

Hydrogeological Investigation

oW 6-72d

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Well Head Protection Area (Palgrave Well#3) Map

Scale: Project Number:

T SP17-212-30

Figure Number:

April 2018 13-1




Vulnerability Score

Well Type - | (Municipal Supply)

Palgrave 4

Ralgrave

Palgrave 3

.‘}. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
Engineering Solutions
750 Millway Avenue, Unit-8,

Vaughan, ON L4K 0M7
Phone#905-669-4477, Fax#905-669-4488

North:

N

[ Subject Site

Ralgrave 1 & 2

Project Title:

Hydrogeological Investigation

Nottawasaga Valley Source Protection Area Approved Assessment/Report

Site Location:

0 Mt. Pleasant Road, Caledon, ON.

Figure Title:

Vulnerability Scores (Palgrave Well#3) Map

Scale: Project Number:

SP17-212-30

Om

Date: Figure Number:
April 2018 13-2




APPENDICES

-". Sirati & Partners Consultants Ltd.
Ceotechmcal & Environmental Services

ring Solutions




APPENDIX A

-". Sirati & Partners Consultants Ltd.
Ceotechmcal & Environmental Services

i Solutions




.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services
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LOG OF BOREHOLE BH1

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/02/2017 ENCL NO.: 2
BH LOCATION: See Drawing 1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT NATURAL REMARK
S
(m) = = 20 40 60 80 100 CONTENT a5 |
9 o <§c 2| . 1 1 L 1 L We w w, [~€|5%| GRAINSIZE
ELEV T 2238 | & |SHEARSTRENGTH (kPa) 5 9212 | pisTRIBUTION
DESCRIPTION <| & e |2 E| £ FIELD VANE 83|z
DEPTH Eld @l°e % a < O UNCONFINED + & Sensitivity o = (%)
A oz o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
201.9 by 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
| 0.0 TOPSOIL: 350mm N
| 291.6 11| ss 7 o
[ 0.4| FILL: silty sand, trace clay, trace [
[ rootlets, brown, moist, loose
291.1
. 0.8| SAND: trace silt, trace gravel,
- brown, moist, very loose 2| ss 3 o
i 3|ss| 2 °
[ 2
- 4|ss| 2 o
s
58S | 4 - o 0 9% 2 2
[4
- 6|SS| 2 °
5
s
i compact below 6.1m
- 7|ss| 12 - o
7
A 8| sSs| 22
o
- very moist to wet below 9.1m
- 9| 8s | 17 - o
o W.L.282.1m
Jun 16, 2017
1 10| ss | 17
[ 280.7
11.2| END OF BOREHOLE
Notes:
1) Monitoring well installed in the
borehole upon completion.
2) Water level in monitoring well at
9.8m on June 16, 2017.
GROUNDWATER ELEVATIONS +3,x 3. Numbersrefer 8=3% g1 i ot Failure

i1st 2nd 3rd 4th

Measurement SZ

" to Sensitivity
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Engineering Solutions LOG OF BOREHOLE BH2

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/01/2017 ENCL NO.: 3
BH LOCATION: See Drawing 1
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SOIL PROFILE SAMPLES RESISTANGE PLOT
w SISTANCE PLO - pLasTic NATIRAL - Liqun| | | & REMARKS
= 20 40 60 80 100 [UMT  content UMT[E_[g AND
(m) 5 ol < 2 > I f 1 1 1 W W w, &§ %55\ GRAIN SIZE
ELEV T, £ (25| 8 [SHEARSTRENGTH (kPa) 522 osmiuTon
DEPTH DESCRIPTION = u %o Z 5| E [0 UNCONFINED + g‘g‘;ﬁs‘i{@i’ff §9, e %)
A oz o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
295.8 5121 2 |2 |68 & 20 40 60 80 100 10 20 30 GR SA SI CL
| 296.6] TOPSOIL: 200mm Bl 2
[ 0.2| SAND: trace silt, trace gravel, 11| SS 6 B o
- brown, moist, loose to compact i
i 205}
| 1 |
- 2| SS| 18 o
i 3] 8s| 21 204}
2 [
- 4|ss| 16 i o
- 293
3 [
- occasional silt seams at 3m
5| SS | 20 - o
i 202}
| 4 |
- 6| SS| 26 i o
- 291}
| 5 |
i 290}
[289.7 i
6.1| SILT TO SANDY SILT: trace clay, K -
- trace gravel, grey, wet, compact 1 71 ss | 20 D 0 10 66 24
i 289}
7 ! [
-288.2 . i
7.6| SILTY SAND: trace clay, brown, o -
I wet, compact 1111 8 | ss | 29 288 °
[ ’ I'II' [
- AR
I
gk [
Iy
[ BRRS
|
i I 287}
[ £86.7 Tt i
9.1| CLAYEY SILT TO SILTY CLAY: g [
trace sand, occasional sand seams, / 9| SS 9 )
[ greyish brown, wet, stiff / . [
- /i’ fW. L. 286.2m
o % Afoun 16, 2017
n ﬁ 10| sS | 13 285} °
[ 284.6
11.2| END OF BOREHOLE
Notes:
1) Monitoring well installed in the
borehole upon completion.
2) Water level in monitoring well at
9.6m on June 16, 2017.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“é“;‘::\;fyfer © ®=3% Srain at Failure

i1st 2nd 3rd 4th
Measurement SZ




.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions LOG OF BOREHOLE BH3

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.

PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DATUM: Geodetic

BH LOCATION: See Drawing 1

DRILLING DATA

Method: Hollow Stem Augers
Diameter: 200mm

Date: Jun/01/2017

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
w & s REMARKS
o — = 20 40 60 80 100 golt AND
e %e|22| 2 [SHEARSTRENGTH (kPa) . GE[SE| oRanszE
a =<z
ELEV DESCRIPTION o o |28] 2 (kPa) £3|& Z| pisTRIBUTION
DEPTH Eld @l°e % a < O UNCONFINED + & Sensitivity =2 (%)
A ez o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s

2977 52| 7 |2 [63] & 20 40 60 80 100 GR SA SI CL
20081 TOPSOIL: 150mm L% i
L 02| saAND: weathered/disturbed, trace “| 1] SS 6
- silt, brown, moist, loose
[ 296.9
. 0.8] SAND: trace silt, brown, moist,
a compact r12(ss | 12 -
- occasional silt seams at 1.5m
- 3[(8s| 23
[ 2
- 4| ss| 27
B

5|Ss | 24 -
[4
- 6| SS| 25
5
[ 6
[ 718S| 25
[7
5 8| SS | 26
[ 289.5

8.2| END OF BOREHOLE
Notes:
1) Borehole dry on completion.
GRAPH 3 3. Numbers refer 8=3% . .

GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity e} Strain at Failure

i1st 2nd 3rd 4th
Measurement SZ




.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions

LOG OF BOREHOLE BH4

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/01/2017 ENCL NO.: 5
BH LOCATION: See Drawing 1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO & PLASTIC ag@%ﬁ’;{'& uaup| . |E REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) 5 o | <o L ) ) L I 2¢(3%] craNsizE
ELEV g Ze|235| 3 [sHEARSTRENGTH (kPa) " - el 2 PR
DESCRIPTION <|x e |agE| & FIELD VANE ———0——— |$3|Z E| DISTRIBUTION
DEPTH Eld @l°e % a g O UNCONFINED + & Sensitivity =2 (%)
A oz o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
201.6 by 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
L 206.6] TOPSOIL: 150mm N2 vI v E
L 021 AL silty sand, trace topsoil, dark 11 SS 4 o
B brown, moist, very loose
B
- 2|18Ss| 3 - ]
- 290.1
- 1.5 SAND: some silt, brown, moist,
l compact 3|8s| 17 9
[2
- 4| ss| 26
B
5| S8SS| 21 o
[4
[ 287.0
[ 4.6] SANDY SILT: trace clay, trace 6185 |19 WL 386.9 m e
}5 gravel, grey, wet, compact oun 16, 2017
[6
[ 7| SS o
[7
[ 284.0
7.6| SILT: trace sand, grey, wet,
A compact 8 | SS °
[ 283.4 o
8.2| END OF BOREHOLE
Notes:
1) Monitoring well installed in the
borehole upon completion.
2) Water level in monitoring well at
4.7m on June 16, 2017.
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity e} Strain at Failure

i1st 2nd 3rd 4th

Measurement SZ




.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions

LOG OF BOREHOLE BH5

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/01/2017 ENCL NO.: 6
BH LOCATION: See Drawing 1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
w SISTANCE PLO - pLasTic NATIRAL - Liqun| | | & REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) o ol < c£ > I f 1 1 1 W W w, &§ %gg GRAIN SIZE
ELEV z Z€|[=25| & [SHEARSTRENGTH (kPa) o 9=z 2| pistrRiBUTION
DEPTH DESCRIPTION <& ) E| & |o unconrneD  + EDIANE E EN %
A oz o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
204.3 by 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
- 0.0 SAND: trace silt, trace gravel, -
brown, moist, loose to compact t111 ss 7 294
B -
E 2| ss| 6 - °
L 293}
! lalss| 9 . °
B o
202f
- CSl4a)ss| i °
B a
~ls5|ss| 13 201}
. C i
! 290f
-289.7 R i
4.6/ SANDY SILT TO SILTY SAND: T 5
> trace clay, greyish brown, moist to |_-|'~| 6| SS | 25 o 0 23 65 12
n wet, compact : |.:_ i
! 2891
- II'I |
- | I_I
o ;I‘l_l' -
B _l'_l 1 [
140 5
1 288
s fH 7] ss | 22 . °
, i
i I_-l'.l -
= I
B -|-: p i
: Tl 287}
[286.7 1 [
7.6 INTERBEDED SAND AND SILT: -
B trace clay, brown, moist, dense 8| SS| 35 °
[ 286.1
8.2| END OF BOREHOLE
Notes:
1) Borehole open and dry on
completion.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“é“e?]‘:::\;fyfer © ®=3% Srain at Failure

i1st 2nd 3rd 4th

Measurement SZ
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Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions

LOG OF BOREHOLE BH6

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/01/2017 ENCL NO.: 7
BH LOCATION: See Drawing 1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
o SISTANCE PLO & PLASTIC ag@%ﬁ’;{'& uaup| . |E REMARKS
— = 20 40 60 80 100 |UMT  content LMITIE_|: AND
(m) 9 g_|22]| - e e W w w, |E€|3% craNSsizE
ELEV T, SE|[58| 8 [SHEARSTRENGTH (kPa) ————o—— [¥5|3 | DisTRIBUTION
DEPTH DESCRIPTION = u %o Z 5| E [0 UNCONFINED + g‘g‘;ﬁs‘i{@{ff §9, e %)
A oz o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
205.1 by 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
[ 0.0/ TOPSOIL: 500mm A vl vl 205[
[ 5946 g 1SS | 5 - o
- Qg FILL: sandy silt, trace topsoil, > -
294. Jrown, moist, loose
[+ 08 POSSIBLE FILL: sand, trace sit, s )
brown, moist, very loose 2| 8S 2 294}
293.5 -
L 1.6] SILTY SAND: trace clay, brown, T
[, moist, very loose ::: 3|SS| 4 s 9
N AB 293}
- 292.8 I i
| 2.3| SAND: trace silt, trace gravel,
occasional silt layers, brown to 4| SS | 25 - o
[ greyish brown, moist to very moist,
[ 3 compact to dense i
- 292}
5| SS | 27 - o
2 i
- 291}
a 6|ss| 34 s R
s i
- 290
2 ;
- 289
- 7|ss| 4 i o
- i
- 288}
-287.5 -
7.6/ SILT TO SANDY SILT: trace clay,
B grey, moist, compact 8| SS | 28 - o
[ 286.9 287
8.2| END OF BOREHOLE
Notes:
1) Monitoring well installed in the
borehole upon completion.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“é“;‘::\;fyfer © ®3% Strain at Failure

i1st 2nd 3rd 4th

Measurement SZ




.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions LOG OF BOREHOLE BH7

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/02/2017 ENCL NO.: 8
BH LOCATION: See Drawing 1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO & PLASTIC ,&]‘g@%’;‘é uaup| . |E REMARKS
= 20 40 60 80 100 LUMIT  content  UMITI&_[E AND
(m) 5 ':: %) | f 1 1 1 ol Z
ELEV g 2e|=35| % [SHEARSTRENGTH (kPa) " - v [gE[SE[ ShamSEE
DESCRIPTION <|x O |2g]| & FIELD VANE —— o |83 %5 DISTRIBUTION
DEPTH Eld @l°e % a < O UNCONFINED + & Sensitivity o = (%)
A oz o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
296.6 5121 2 |2 |68 & 20 40 60 80 100 10 20 30 GR SA SI CL
[ 208.9] TOPSOIL: 250mm o -
[ 0.3] FILL: sand, some silt, brown, 1188 | 6 [ °
- moist, loose [
- 295.8 2% -
-296:8—FILL: sandy silt to silty sand mixed >
0.9 \ith topsail, brown, moist, compact/ |- . 121ss| 15 [ o
SAND: trace silt, trace gravel, ’
[ brown to greyish brown, moist, [
I compact 295}
! 3|Ss| 18 i o
[2
- 4|8ss| 22 204}
58S | 33 - o
- 203}
[4
i 6|SS| 21 202} o
5
- 201}
[6
- 7|ss| 22 - 9
- 290
[7
[ 289.0 280l
7.6| SILTY FINE SAND: trace clay, 1 i '|~_ -
B layer of silt, brown, wet, compact }l: 8| ss | 21 °
[ 268.4 — Ll u
8.2| END OF BOREHOLE
Notes:
1) Borehole open and water level at
7.8m during drilling.
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity e} Strain at Failure

i1st 2nd 3rd 4th
Measurement SZ




.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions LOG OF BOREHOLE BH8

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: 1029629 Ontario Inc.
PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DRILLING DATA
Method: Hollow Stem Augers

Diameter: 200mm

REF. NO.: SP17-212-10

SPCL SOIL LOG SP17-212-10 - MOUNT PLEASANT, CALEDON.GPJ SPCL.GDT 7/5/17

DATUM: Geodetic Date: Jun/02/2017 ENCL NO.: 9
BH LOCATION: See Drawing 1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT NATURAL REMARK
S
= = 20 40 60 80 100 CONTENT gy =
(m) 5 o 22| 2 i f f | i W, W w, |E€[35%E craNsiZE
ELEV & 2le[2 3| 3 [SHEAR STRENGTH (kPa) 522 osmiuTon
DESCRIPTION |4 JS 25| & [o unconmmen 4 EEDAE 83128
o )
12| w m § S o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
290.9 by 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
[ 0.0 TOPSOIL: 430mm o
[ 290.5 9l 1] SS 8 - o
- 04| FILL: silty sand, trace clay, dark
[ 90.0 brown, moist, loose X 290 -
f’ 0.9] SAND: trace silt, brown, moist, 2| ss 4 - °
- very loose to compact
[ 289.1 .
. 1.8 CLAYEY SILT TO SILTY CLAY: g 318S | M 289 °
trace sand, brown, moist, stiff ﬁ/{ -
] /*’ 4|ss| 10 I °
[ 287.9 /f*’r 288
3.0 SANDY SILT TO SILTY SAND: li 1 -
5 trace clay, trace gravel, brown, 11115 | ss | 13 °
B moist, compact to dense II |.}. 5
i i i
4 I..l'.l' 287}
i | I.r i
:|'|.l'
i o 5
- }[: 6| SS | 42 - o
[ I 286/
i .I'.l 1 I
I,l'.l
[ | |.I' B
:|'|.l'
s .I'.l 1 -
o I..l'.l. 285}
i | |,i I
:|'|.l'
i i|: 7|SS | 37 - 9
i l'.|l.'|' i
[ o 284}
C ~I'~| 1 s
I,l'.l
f i *
i wet below 7.6m I:I -
s H 8| SS | 34 283}
i I i
.I'.l 1 [
5 I,l'.l
i 0y : [
o KR W. L. 282.1m
B H “|Jun 16, 2017
Ak : [
- M 9| ss| 25 -
[ 281.1 i
9.8 END OF BOREHOLE
Notes:
1) Monitoring well installed in the
borehole upon completion.
2) Water level in monitoring well at
8.8m on June 16, 2017.
GRAPH 3 ¢ 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity o} Strain at Failure

i1st 2nd 3rd 4th
Measurement SZ




PERCENT PASSING

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
Medium | Coarse Fine | Coarse

Fine

CLAY AND SILT |

GRAIN SIZE IN MICROMETERS

1 3 5 10 30 50 SIEVE DESIGNATION ( Imperial )

75
#200 #100 #50 #16 N #4 3/8" 12 34 1" 3"

[ T
7/

100

90

i [T 1]

/ | /
. / | |
£ /
40 /L
/,{ / / +— SP0509 BH1-SS5
/ |

/( // / £ SP0510 BH2-S87
w | o / /
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___——-f’
10

” . a * * P e 4
0
0.001 0.01 0.1 GRAIN SIZE (mm) 10 100
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Sirati & Partners Consultants Ltd. At
A A Glcrt;lrt}chn:L";llll&nlt-f‘;&\-'jl'nﬁghcgtn‘}ge:viccs Project: SP17-212-30
Engineering Solutions DateApril 2018




APPENDIX B

-". Sirati & Partners Consultants Ltd.
Ceotechmcal & Environmental Services

i Solutions




BH 2: Hydraulic Conductivity Test

t h h/h0
0 10.980 1.000
5 10.930 0.995
10 10.900 0.993
15 10.870 0.990
20 10.860 0.989
25 10.850 0.988
30 10.820 0.985
35 10.810 0.985
60 10.830 0.986
75 10.810 0.985
90 10.800 0.984
105 10.780 0.982
120 10.770 0.981
150 10.745 0.979
180 10.720 0.976
210 10.710 0.975
240 10.695 0.974
270 10.675 0.972
300 10.665 0.971
330 10.635 0.969
390 10.635 0.969
420 10.630 0.968
480 10.600 0.965
540 10.580 0.964
600 10.560 0.962
900 10.490 0.955
1200 10.460 0.953
1800 10.410 0.948
2700 10.380 0.945

Hvorslev time lag

h = head (m)= initial depth to water — depth to water at time (t)

ho = initial head (m)

t = time

K = hydraulic conductivity (m/s)

L = intake length (m) (Length of screen)

1= i i = *Is (m
K = rcz 7230310 g(ZL frs) ri = radius of influence = approx. 100*rs (m)

h/h0

1.010

1.000

0.990

0.980 |

0.970

0.960

0.950

0.940

0.930

0.920

rs = radius of intake (OD) (m)

LT re = casing radius (ID) (m)
T = time lag (sec) (time when h/ho= 0.37)
BH2 - Mt.Pleasant, Caledon, ON

10.98

3.2808

0.05
0.025

y =-2E-05x + 0.9832

.o
ves
ceu,
.o
“ey

..... R?=0.7139
0 Tt
®e e
° o
e
500 1000 1500 2000 2500
Time (sec)

Hvorselov
T 30660 sec

K 1.52E-08 m/sec

3000



BH 4: Hydraulic Conductivity Test

t h h/h0
0 6.750 1
5 6.640 | 0.983704
10 6.610 [ 0.979259
15 6.570 [ 0.973333
20 6.540 [ 0.968889
25 6.510 | 0.964444
30 6.490 [ 0.961481
35 6.460 | 0.957037
40 6.430 [ 0.952593
45 6.400 | 0.948148
50 6.360 [ 0.942222
55 6.340 [ 0.939259
60 6.310 [ 0.934815
75 6.260 | 0.927407
90 6.150 | 0.911111
105 6.080 [ 0.900741
120 6.010 0.89037
150 5.890 [ 0.872593
180 5.780 | 0.856296
210 5.690 [ 0.842963
240 5.600 0.82963
270 5.540 | 0.820741
300 5.490 | 0.813333
360 5.400 0.8
420 5.310 | 0.786667
480 5.235 | 0.775556
540 5.205 | 0.771111
600 5.180 | 0.767407
900 5.135 | 0.760741
1800 5.100 | 0.755556

Hvorslev time lag

K =r.°2.303log(2L/r)

h/h0

0.4

0.2

h = head (m)= initial depth to water — depth to water at time (t)

ho = initial head (m)

t = time

K = hydraulic conductivity (m/s)

L = intake length (m)

ri = radius of influence = approx. 100*rs (m)
rs = radius of intake (OD) (m)

LT re = casing radius (ID) (m)
T = time lag (sec) (time when h/ho= 0.37)
BH4 - Mt.Pleasant, Caledon, ON

6.75

3.2808

0.05
0.025

.... ............
®o0000 O L ¢
y =-0.0002x + 0.9264
R?=0.5747
200 400 600 800 1000 1200 1400 1600 1800

Time (sec)

Hvorselov

T 2782 sec

K 1.67E-07 m/sec

2000



Rising Head Test
PO #SP17-212-30

Address : Mount Pleasant Rd, Caledon
Date of Rising Head test : July 11,2017

Test by : Naz & Sudhakar

BH/MWi# Water Level |Well Depth S/ U
MW?2 10.24 11.43 0.72
Water level at 0 sec : hO 10.98
Screen : 10 feet
Drilling Rig : Hollow Stem
Time (s) h h/h0
0 10.980 1.000
5 10.930 0.995
10 10.900 0.993
15 10.870 0.990
20 10.860 0.989
25 10.850 0.988
30 10.820 0.985
35 10.810 0.985
60 10.830 0.986
75 10.810 0.985
90 10.800 0.984
105 10.780 0.982
120 10.770 0.981
150 10.745 0.979
180 10.720 0.976
210 10.710 0.975
240 10.695 0.974
270 10.675 0.972
300 10.665 0.971
330 10.635 0.969
390 10.635 0.969
420 10.630 0.968
480 10.600 0.965
540 10.580 0.964
600 10.560 0.962
900 10.490 0.955
1200 10.460 0.953
1800 10.410 0.948
2700 10.380 0.945




Rising Head Test
PO #SP17-212-30
Address : Mount Pleasant Rd, Caledon
Date of Rising Head test : July 11,2017
Test by : Naz & Sudhakar

BH/MWi# Water Level |Well Depth S/ U
MW4 5.07 8.03 0.75
Water level at 0 sec : hO 6.75
Screen : 10 feet
Drilling Rig : Hollow Stem
Time (s) h h/h0
0 6.750 1.000
5 6.640 0.984
10 6.610 0.979
15 6.570 0.973
20 6.540 0.969
25 6.510 0.964
30 6.490 0.961
35 6.460 0.957
40 6.430 0.953
45 6.400 0.948
50 6.360 0.942
55 6.340 0.939
60 6.310 0.935
75 6.260 0.927
90 6.150 0.911
105 6.080 0.901
120 6.010 0.890
150 5.890 0.873
180 5.780 0.856
210 5.690 0.843
240 5.600 0.830
270 5.540 0.821
300 5.490 0.813
360 5.400 0.800
420 5.310 0.787
480 5.235 0.776
540 5.205 0.771
600 5.180 0.767
900 5.135 0.761
1800 5.100 0.756
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Run Time: 2017-07-25 11:46:17
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1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
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VooNOOUVTE, WN PR
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Climate Data-Thornthawaite

1970 1 -11.8 8.1
1970 2 -8.7 1
1970 3 -5 26.4
1970 4 5.1 60.5
1970 5 12 70.9
1970 6 16.1 53.6
1970 7 19.1 90.7
1970 8 18.1 86.4
1970 9 14.5 110.7
1970 10 9.2 101.1
1970 11 2.8 47
1970 12 -6.7 20.8
1971 1 -10.7 5.1
1971 2 -6.6 20.6
1971 3 -5.3 4.8
1971 4 2.9 20.3
1971 5 10.6 31
1971 6 17.4 81.5
1971 7 17.5 87.1
1971 8 17.2 97.5
1971 9 16.1 21.8
1971 10 12.2 37.8
1971 11 1.6 18.5
1971 12 -2.7 70.9
1972 1 -7.6 15
1972 2 -9.3 %]
1972 3 -6.2 53.6
1972 4 1.3 39.6
1972 5 12.5 56.1
1972 6 14.4 109.5
1972 7 18.6 36.8
1972 8 17.4 42.7
1972 9 14.7 50.5
1972 10 5.5 112.5
1972 11 -0.1 41.4
1972 12 -4.3 76.5
1973 1 -5.9 19.8
1973 2 -9.5 14.7
1973 3 2.2 82.8
1973 4 5.7 70.4
1973 5 9.8 98
1973 6 17.7 78
1973 7 19.4 46
1973 8 20.4 115.8
1973 9 14.3 50
1973 10 10 95.3
1973 11 2.2 77.7
1973 12 -5.1 23.1
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Climate Data-Thornthawaite

1974 1 -6.7 69.6
1974 2 -9.9 21.1
1974 3 -2.8 36.3
1974 4 6.2 104.1
1974 5 9.1 106.2
1974 6 16.1 64.8
1974 7 19.2 33.5
1974 8 18.9 96.5
1974 9 13 51.1
1974 10 7 31.8
1974 11 2.4 85.1
1974 12 -2.4 3.3
1975 1 -4.9 19.1
1975 2 -5.9 47.5
1975 3 -4.6 41.9
1975 4 0.9 35.1
1975 5 15 59.4
1975 6 17.6 66.5
1975 7 19.7 85.1
1975 8 18.4 117.9
1975 9 12.1 65
1975 10 9.2 28.4
1975 11 5.7 44.7
1975 12 -6.5 18.5
1976 1 -10.8 3.6
1976 2 -4.3 44.5
1976 3 -1.1 68.1
1976 4 6.5 51.8
1976 5 9.9 77.7
1976 6 18 76.5
1976 7 18.1 112.8
1976 9 13.4 116.8
1976 10 5 42.7
1976 11 -1.6 17.8
1976 12 -8.9 1.3
1977 1 -13 0
1977 2 -7.7 16.8
1977 3 0.5 59.3
1977 4 6.7 37.9
1977 5 13.6 23.1
1977 6 15.1 73
1977 7 19.8 90.3
1977 8 17.3 164
1977 9 14.1 142.9
1977 10 7.1 86.8
1977 11 2.6 70.3
1977 12 -6.1 26.6
1978 1 -10.1 25.9
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Climate Data-Thornthawaite

1994 3 -3 12.4
1994 4 5.9 80.4
1994 5 10 107.6
1994 6 17.3 49.4
1994 7 19.5 54.7
1994 8 16.9 50
1994 9 13.9 63
1994 10 8.4 59.5
1994 11 3.8 59.2
1994 12 -2.1 18.4
1995 1 -4.6 69.9
1995 2 -9.5 6
1995 3 -0.2 1.4
1995 4 2.2 90
1995 5 11.3 76.2
1995 6 18.2 79.8
1995 7 20 65.9
1995 8 20.2 62.2
1995 9 12.6 45.4
1995 10 9.6 146.3
1995 11 -1.3 105.2
1995 12 -7.1 0
1996 1 -8.8 50.8
1996 2 -7.6 33.4
1996 3 -4.6 4.8
1996 4 2.6 80.8
1996 5 10.2 93
1996 6 17.4 149.2
1996 7 17.9 112.4
1996 8 18.8 52
1996 9 14.3 155.1
1996 10 7.9 65.2
1996 11 -0.8 33.6
1996 12 -2 63.2
1997 1 -8.4 25.5
1997 2 -5 55.6
1997 3 -3.4 39
1997 4 4.1 26.6
1997 5 7.7 90.8
1997 6 18.5 79.7
1997 7 18.6 58.3
1997 8 16.7 72.5
1997 9 14.3 63.7
1997 10 7.7 31.6
1997 11 0.5 32.6
1997 12 -2.8 13
1998 1 -4.5 71.2
1998 2 -2.3 30.8
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APPENDIX D
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LOW IMPACT DEVELOPMENT
LID wRExient tean toot Pre and Post Pre-Development Post-Development

Summary

Site Project Name Project Title Storm Type

Pre-Development Mt.Pleasant Caledon SP17-212-30 avg-annual

Post-Development Mt Pleasant, Caledon SP17-212-30 avg-annual



Water Balance Comparison

Site

Pre-Development
Total

Post-Development
Total

Difference

Difference

Site Area

12.30 ha

12.28 ha

-0.02 ha

-0.17 %

Site Rainfall In

(mm)
(m3)

847.60 mm
104,254.80 m3
847.60 mm
104,076.80 m3
0.00 mm
-178.00 m3

-0.00 %

Site Infiltration

(mm)
(m3)

124.89 mm
15,361.47 m3
115.14 mm
14,138.04 m3
-9.75 mm
-1,223.43 m3

-7.81 %

Site
Evapotranspiration

(mm)
(m3)

613.47 mm
75,456.81 m3
550.92 mm
67,647.47 m3
-62.55 mm
-7,809.34 m3

-10.20 %

External Outflow

(mm)
(m3)

105.69 mm
13,000.00 m3
178.35 mm
21,900.00 m3
72.66 mm
8,900.00 m3

68.75 %

Rainfall Reduction

(mm)
(%)

741.91 mm
87.53 %
669.25 mm
78.96 %
-72.66 mm
-8.57 %

-9.79 %



Water Balance | Pre-Development

Catchment Site Area
1 12.30 ha
TOTAL 12.30 ha

Water Balance | Post-Development

Catchment Site Area
1 12.28 ha
TOTAL 12.28 ha

Site Rainfall In

(mm)
(m3)

847.60 mm
104,254.80 m3
847.60 mm

104,254.80 m3

Site Rainfall In

(mm)
(m3)

847.60 mm

104,076.80 m3

847.60 mm

104,076.80 m3

Site Infiltration _ Site
Evapotranspiration

(mm) (mm)

(m3) (m3)

124.89 mm 613.47 mm
15,361.47 m3 75,456.81 m3
124.89 mm 613.47 mm

15,361.47 m3 75,456.81 m3

Site Infiltration Site
Evapotranspiration

(mm) (mm)

(m3) (m3)

115.14 mm 550.92 mm
14,138.04 m3 67,647.47 m3
115.14 mm 550.92 mm

14,138.04 m3 67,647.47 m3

External Outflow Rainfall Reduction

(mm) (mm)

(m3) (%)

105.69 mm 741.91 mm
13,000.00 m3 87.53 %
105.69 mm 741.91 mm
13,000.00 m3 87.53 %

External Outflow Rainfall Reduction

(mm) (mm)

(m3) (%)

178.35 mm 669.25 mm
21,900.00 m3 78.96 %
178.35 mm 669.25 mm
21,900.00 m3 78.96 %









LID Summary | Post-Development

Element

Type

LID DrawdowrEffective FLOW
Area Time Impervious
to
Pervious
Ratio
Flow In (m3)

Flow Out (m3)

Actual Reduction (%)

TSS TP
Load In (kg) Load In (kg)
Load Out (kg) Load Out (kg)

Actual Reduction (%) Actual Reduction (%)



Loading Summary TSS | Pre Development

Catchment

Catchment 1

Total

Total Catchment TSS
Removal

0.000 %

0.000 %

Generated

Peak Outflow Total Flow (m3)

Average Concentration
(mg/l)

Total Load (kg)

0.132 m3/s 13,000.000 m3
70.000 mg/I

910.000 kg

0.132 m3/s 13,000.000 m3
70.000 mg/I

910.000 kg

Outgoing
Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)
13,005.000 m3
69.973 mg/I
910.000 kg
13,005.000 m3
69.973 mg/I

910.000 kg



Loading Summary TSS | Post Development

Catchment

Catchment 1

Total

Total Catchment TSS
Removal

0.000 %

0.000 %

Generated

Peak Outflow Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)

0.185 m3/s 21,850.000 m3
69.365 mg/I
1,515.632 kg
0.185 m3/s 21,850.000 m3
69.365 mg/I

1,515.632 kg

Outgoing
Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)
21,854.000 m3
69.353 mg/I

1,515.632 kg

21,854.000 m3
69.353 mg/I

1,515.632 kg



Loading Summary TP | Pre Development

Catchment

Catchment 1

Total

Total Catchment TP
Removal

0.000 %

0.000 %

Generated

Peak Outflow Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)

0.132 m3/s 13,000.000 m3
0.200 mg/I

2.600 kg

0.132 m3/s 13,000.000 m3
0.200 mg/I

2.600 kg

Outgoing
Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)
13,005.000 m3
0.200 mg/I
2.600 kg
13,005.000 m3
0.200 mg/I

2.600 kg



Loading Summary TP | Post Development

Catchment

Catchment 1

Total

Total Catchment TP
Removal

0.000 %

0.000 %

Generated

Peak Outflow Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)

0.185 m3/s 21,850.000 m3
0.192 mg/I

4.205 kg

0.185 m3/s 21,850.000 m3
0.192 mg/I

4.205 kg

Outgoing
Total Flow (m3)

Average Concentration
(mg/1)

Total Load (kg)
21,854.000 m3
0.192 mg/I
4.205 kg
21,854.000 m3

0.192 mg/I

4.205 kg



Peak Flow | Pre-Development

Catchment Element Description Peak outflow
Pre-Dev Mt Pleasant PEAK RUNOFF FLOW from 0.13m3/s

Outfall 1 MAXIMUM FLOW at 0.132 m3/s



Peak Flow | Post-Development

Catchment Element Description Peak outflow
Post_dev Mt.Pleasant, Caledon PEAK RUNOFF FLOW from 0.19 m3/s

Outfall 2 MAXIMUM FLOW at 0.185 m3/s



Loading TSS | Pre Development

TSS - Catchment 1

Name

Pre-Dev Mt Pleasant

Outfall 1

LID Type
(removal)

0%

0%

Peak Outflow

0.13 m3/s

0.132 m3/s

Incoming

Total Flow (m3)
Concentration (mg/l)

Total Load (kg)
104,254.800 m3
70.000 mg/!

7,297.836 kg

13,005.000 m3
69.973 mg/|

910.000 kg

Outgoing
Total Flow (m3)

Concentration (mg/l)

Total Load (kg)
13,000.000 m3
70.000 mg/I

910.000 kg

13,005.000 m3
69.973 mg/I

910.000 kg



Loading TSS | Post Development

TSS - Catchment 1

Name

Post_dev Mt.Pleasant, Caledon

Outfall 2

LID Type
(removal)

0%

0%

Peak Outflow

0.19 m3/s

0.185 m3/s

Incoming

Total Flow (m3)
Concentration (mg/l)

Total Load (kg)
104,076.804 m?3
69.365 mg/I

7,219.319 kg

21,854.000 m3
69.353 mg/I

1,515.632 kg

Outgoing
Total Flow (m3)

Concentration (mg/l)

Total Load (kg)
21,850.000 m3
69.365 mg/I

1,515.632 kg

21,854.000 m3
69.353 mg/I

1,515.632 kg



Loading TP | Pre Development

TP - Catchment 1

Name

Pre-Dev Mt Pleasant

Outfall 1

LID Type

0%

0%

Incoming

Peak Outflow Total Flow (m3)

Concentration (mg/l)

Total Load (kg)
0.13m3/s 104,254.800 m3
0.200 mg/I

20.851 kg

0.132 m3/s 13,005.000 m3
0.200 mg/I

2.600 kg

Outgoing
Total Flow (m3)
Concentration (mg/l)

Total Load (kg)
13,000.000 m?3
0.200 mg/I

2.600 kg

13,005.000 m?3
0.200 mg/I

2.600 kg



Loading TP | Post Development

TP - Catchment 1

Name

Post_dev Mt.Pleasant,
Caledon

Outfall 2

LID Type

0%

0%

Incoming

Peak Outflow Total Flow (m3)
Concentration (mg/l)

Total Load (kg)

0.19 m3/s 104,076.804 m3
0.192 mg/I

20.032 kg

0.185 m3/s 21,854.000 m3
0.192 mg/I

4.205 kg

Outgoing
Total Flow (m3)
Concentration (mg/l)

Total Load (kg)
21,850.000 m3
0.192 mg/I

4.205 kg

21,854.000 m3
0.192 mg/I

4.205 kg



Detailed Report Parameters | Pre Development

Pre-Dev Mt Pleasant

Field

Subcatchment name

Catchment

Total AREA (HA)

Impervious area (HA)

Roof area (HA)

Landscaped area (HA)

Row Crop area (HA)

Open Space / Parkland area (HA)

Forest area (HA)

Wetland area (HA)

Other area (HA)

Manning's n for impervious areas
Manning's n for pervious areas

Depression storage for impervious areas (mm)
Depression storage for pervious areas (mm)

Weighted Curve Number

Value

Pre-Dev Mt Pleasant

12.3

0.01

0.1

2.54

84



Outfall 1

Field Value
Name Outfall 1
Catchment 1
0

Outfall Elevation (m)



Detailed Report Parameters | Post Development

Post_dev Mt.Pleasant, Caledon

Field

Subcatchment name

Catchment

Total AREA (HA)

Impervious area (HA)

Roof area (HA)

Landscaped area (HA)

Row Crop area (HA)

Open Space / Parkland area (HA)

Forest area (HA)

Wetland area (HA)

Other area (HA)

Manning's n for impervious areas
Manning's n for pervious areas

Depression storage for impervious areas (mm)
Depression storage for pervious areas (mm)

Weighted Curve Number

Value

Post_dev Mt.Pleasant, Caledon

12.279

1.25552775

0.282417

10.5488889

0.19278030000000002

0.01

0.1

2.54

83.9



Outfall 2

Field Value
Name Outfall 2
Catchment 1
0

Outfall Elevation (m)
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