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1. INTRODUCTION AND BACKGROUND

Sirati & Partners Consultants Limited (SIRATI) was retained by Tropical Land Development Limited ¢/o
David Goodman (collectively referred to as the Client) to conduct a Hydrogeological Assessment at the
property located at 0 Mount Pleasant Road, Town of Caledon, Ontario (the Property or the Site). 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 undeveloped land, and includes no

structures.

The hydrogeological study was conducted to assess the subsurface soil conditions, soil stratigraphy,
groundwater table condition and its flow direction, and identify potential impact to base flow of local

streams or significant natural features within the study area.
This hydrogeological assessment was carried out 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
selected monitoring wells to estimate the hydraulic conductivity of the underlying soils in order to

determine potential dewatering requirements/volumes.

e Private water well survey: An inventory survey for water wells located within approximately
500 m radius of the site boundary, and to obtain well information and/or permission from the

property owners to visit the water wells, if any.

e Water Balance: A preliminary water balance study for the proposed development as part of the

hydrogeological study. The water balance study was carried out using the Thornthwaite approach
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based on available climatic information associated with pre-development and post-development
conditions at the subject lands.

e Reporting: Preparation of a report to summarize the soil and groundwater conditions at the Site,
provide an assessment of potential changes to the water balance as a result of site development, as
well as provide potential mitigation measures that can be implemented in order to maintain
groundwater function at the Site, such as including managing the overland flow to encourage
infiltration. The report would include the following information:

» Description of the factual information reviewed and obtained from available public data
sources and from the previous investigation reports,

» Description of the work program conducted and the data gathered during this study,

» Summary of the identified significant hydrogeological features and functions, and the water

use status at and near the Site,

» Summary of water balance study for the Site on the existing pre-development and the proposed

post-development conditions,

» Assessment of potential impacts due to the proposed development on the natural

environment as well as use of water wells, and providing appropriate mitigating measures.

It should be noted that concurrent with this hydrogeological assessment, a preliminary geotechnical
investigation was conducted by SIRATI at the Site, for which eight (8) boreholes were advanced and five
(5) monitoring wells were installed to characterize the subsurface soil and groundwater conditions. The
existing monitoring wells were utilized for groundwater monitoring, sampling and testing in this

hydrogeological investigation.

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

with supporting materials.

2. LAND USE

The Subject Property is a vacant undeveloped parcel of land, and is bounded by Mount Pleasant Road to
the northeast, vegetated woodlot to the southeast and southwest, and a property with a single/detached

residential house to the northwest.

As shown in Figure 2-2, the Subject Property is located within Oak Ridges Moraine Conservation Plan
area, in an area designated as Palgrave Estate Residential Community land use area (a component of
Countryside Area), where residential development is permitted. The Subject Property is within the

jurisdiction of the Nottawasaga Valley Conservation Authority (NVCA).
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3. DEVELOPMENT PLAN

The Property covering an area of about 12.28-hectare (30.34 acres), was proposed to be developed as a
residential subdivision, ultimately comprising of eight (8) single detached custom homes with one-level
basement on eight (8) development lots. The site development plan is included in Figure 3-1, which
presents the and elevations for finished floor and basement level of each of the proposed residential

houses.

It is also understood that the source of potable water to the proposed development will be through the

Palgrave municipal supply wells and serviced by private septic systems.

Based on the topography and the current surface water drainage condition, the Subject Property can be
divided into two (2) catchments, as Catchment Area 1 and Catchment Area 2, as shown in Figure 3-2. A
topographic divide or high seems to be located in the mid-portion of the Site, near the area of Lot 3, Lot 6
and Lot 7. The post-development plans are presented in Figure 3-3, 3-4 and 3-5. It should be noted that

the site statistics presented in these maps were used for the water balance calculations.

It was found, based on preliminary survey plan (Figure 3-6), that the highest average grade elevation was
located in Lot 3 at 297.69 metres above sea level (mASL), while the lowest average elevation was at Lot

8 at 293.74 mASL.

A revised preliminary Site grading plan prepared by Valdor Engineering (Figure 3-7) was provided by the
client. Accordingly, as per the grading plan, the finished floor elevations ranged from 298.30 mASL at
Lot 3 to 295.55 mASL at Lot 8, while the basement elevations ranged between 295.00 mASL and 292.45
mASL.

4. NATURAL ENVIRONMENTAL FEATURES

To assess the natural environmental features, the databases maintained by the Ministry of Natural
Resources and Forestry (MNRF), the Ministry of Environment, Conservation and Parks (MECP) and
Nottawasaga Valley Conservation Authority (NVCA) were reviewed. As shown on Figure 4-1, no
wetland, provincial parks, reserve area or area of natural heritage and scientific interest (ANSI) was found

on or near the Property. However, the following features have been identified.

1) The Property is located in Oak Ridges Moraines (ORM) area. The ORM is an irregularly
shaped geologic feature, formed from glacial sand and gravel deposition and is classified as
Significant Recharge Area due to the presence of coarse-grained sand and gravel deposits with

layers of silty clay to clayey silt till, protecting the water supply aquifers. The Site, however, as
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shown in Figure 2-2, is located in Palgrave Estate Residential Community land use area, where

residential development is permitted.

2) As shown in Figure 2-1, the Site is located in Nottawasaga Valley Watershed, in Innisfil
Creek subwatershed. An unnamed creek is located in the northeast of the Property, along which

NVCA regulated area is identified. A 30-m buffer from the creek will be required.

3) The Property is located in an area identified as Significant Groundwater Recharge Areas
(SGRAs). SGRAs are geographic areas within which it is desirable to regulate or monitor
drinking water threats that may affect the recharge to an aquifer. SGRAs are the areas where the

recharge is 15% greater than the average recharge across the study area.

4) Part of the Property (the southwest portion) is located in the wellhead protection area
(WHPA) -D, (25 year time of travel) for the Palgrave municipal system, with a vulnerability
score of 4 out of 10. A wellhead protection area is the area around the wellhead where land use

activities have the potential to affect the quality of water that flows into the well.

5) Part of the Property (the southwest portion) is located in an area identified as a highly
vulnerable aquifer (HVA). HVA is one that is particularly susceptible to contamination because
of either its location near the ground’s surface or because of the type of materials found in the

ground around it.
5. PHYSICAL SETTING

5.1 Topography and Drainage

As shown in Figure 5-1, the topography of the Site ranges in elevation generally between 290 mASL
located in the northeast, and 300 mASL in the southwest of the Property. The elevated locations are
located in the mid-portion of the Site, where a drainage divide is apparently present in areas of Lots 3, 6

and 7. The highest elevation is identified to be approximately 298.1 mASL in Lot 3 (as in Figure 5-1a).

The Site is located within the Nottawasaga Valley Watershed which has nine (9) subwatersheds. The
Innisfil Creek subwatershed is one of the nine (9) subwatersheds, and 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, flows westward through agricultural lands and enters Beeton Creek north
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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.

Also as shown in Figure 5-1, one (1) unnamed tributary is located in the northeast portion of the Site, and
one (1) tributary is located southwest/outside of the Property. However, historic aerial photographs do not

indicate a permanent water course located on the Site.

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.

5.3 Overburden

As shown in Figure 5-3, the Subject Property is located in an area covered with ice-contact stratified
deposits, which generally consist of gravel and sand deposits, with minor till, and also contain esker,
kame, end moraine, ice-marginal delta and subaqueous fan deposits.

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). The overburden thickness within the Oak Ridges Moraine
(ORM) ranges from approximately 56 m to 240 m.

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-southeast across the area. As depicted in Figure 5-4,
the study area is underlain by the Georgian Bay Formation, which has an important influence on drift

thickness and groundwater distribution in the study area.
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6. HYDROGEOLOGY

The regional hydrogeological conditions were assessed using the data obtained from the MECP water

well database including domestic water wells and municipal water wells.

6.1 Private Water Wells

As shown in Figure 6-1, seventeen (17) water wells have been found within a 500 m radius around the
property. All these wells were completed between 1966 and 2004, and were screened from the bottom
depths ranging from 10 mbgs and 80.4 mbgs (31 ft. to 277 ft.) in medium to coarse sand. No well has
encountered bedrock up to the drilled depths of 80.4 mbgs, indicating huge thickness of unconsolidated

sediments.

The nearest recorded domestic water wells included the wells #4903748 and #4907241, which are located
about 300 m northwest of the Site. Based on the details of the MECP water well records, Well #4903748
was screened between 56.4 mbgs and 57.9 mbgs in coarse sand, with a static water level of 21.3 mbgs,
while Well #4907241 was screened between 56.1 mbgs and 57.3 mbgs in sand, with a static water level of
26.7 mbgs.

A private property exists immediately north of the Subject Property and it appears the Well #4904792 is
probably associated with this property. The well was drilled to a depth of 43 mbgs and screened between
39.7 mbgs and 41.5 mbgs in sand, with a static water level of 22.7 mbgs.

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.

To present the local geologic profile, a cross-section as shown in Figure 6-2 has been plotted using the

information acquired from selected well records.

6.2 Palgrave Municipal Water Supply Wells

The Palgrave community is being serviced by Palgrave municipal supply wells #2, #3 and #4. The
Subject Property is situated within a wellhead protection zone, which is associated with the municipal

supply well Palgrave Well#3.

Palgrave Well#3 is located about 740 m southwest of the Site, on the northeast side of Mount Hope Road,
in Caledon, Ontario. Geologically, Palgrave Well#3 is located near the edge of a local bedrock valley and
is overlain by about 80 m thick overburden of Oak Ridges Moraine Aquifer Complex (ORMAC)

stratified sediments. This sequence consists (from surface downward) of about four metres of sand and
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gravel, about 35 m of silt and clay with minor sand, about 25 m of gravelly sand and silty sand, a silt and
clay unit about five metres thick, and finally, about 10 m of gravelly sand where the well is screened

(Earthfx , May 2007).

Based on MECP water well record, Palgrave Well#3 was found to have a well ID of 4906859, and was
drilled to the depth of approximately 82.3 mbgs into (sandy) clay, and screened between 71.3 mbgs and

80.5 mbgs in (gravelly) sand. The static water level was recorded to be 15.1 mbgs.

Based on the above findings, it can be inferred that layers in a significant thickness of unconsolidated
overburden are present in the site area, and multiple sandy soils can serve as the aquifer for water supply.
However, it is more common that the deeper aquifer is selected for the water supply aquifer, probably

because of having a thicker and better protection from the potential contamination.

7. BOREHOLE INSTALLATION PROGRAM

As part of geotechnical investigation, a total of eight (8) boreholes (BHI to BH8) were drilled on June 1
and 2, 2017, to depths ranging from 8.2 mbgs to 11.2 mbgs.

Figure 7-1 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 SIRATI 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 SIRATTI 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 (5) boreholes (BH1, BH2, BH4, BH6 & BHS)
for the long-term (stabilized) groundwater level monitoring. The elevations at the borehole locations

were surveyed by the SIRATI personnel using a differential GPS system.

8. SOIL STRATIGRAPHY

The soil stratigraphy of the Site as revealed in the boreholes generally consisted of topsoil with or without
fill materials, underlain by native soils of sand, and then by silty sand, silt and sand or sandy silt, locally
with silt or clayey silt to silty clay. No bedrock was encountered at the maximum explored depth of

11.2 mbgs.

A summary of the encountered soils is made as follows.
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e Topsoil: in all the boreholes except for BHS

o Fill materials: consisting of silty sand, sandy silt, or sand, in BH1, BH4, BH6, BH7 and
BHS, extending to a maximum depth of 1.6 mbgs

e Sand: in all the boreholes, extending to a maximum depth of 11.2 mbgs

e Silty sand to Sandy Silt: in BH2, BH4, BHS5, BH6, BH7 and BHS, extending to

maximum depth of 9.1 mbgs
e Silt: in BH4 extending to the bottom of borehole at BH4 at the depth of 8.2 mbgs

e Clayey Silt to Silty Clay: in BH2 from 9.1 to 11.2 mbgs, and in BH8 from 1.8 mbgs to
3.0 mbgs

The details of the soil stratigraphy are presented in Borehole Logs in Appendix A. In addition, two (2)
cross sections (as shown on Figures 8-1 and 8-2) were constructed to illustrate the horizontal and vertical

extents of the soil and groundwater conditions.

9. SHORT-TERM GROUNDWATER LEVEL MONITORING

During the borehole drilling, groundwater was found in the boreholes at depths ranging from 4.6 mbgs to
9.1 mbgs. The stabilized groundwater level was measured in the monitoring wells on June 16, 2017 and
July 11, 2017. The details of the monitoring well construction and the measured groundwater levels are

presented in Table 9-1 below.

Table 9-1: Groundwater Levels Observed in June/July 2017

Ground June 16, 2017 July 11, 2017
Monitoring Surface Borehole Depth| Screen Depth
Well Elevation (mbgs) (mbgs) Groundwater | Groundwater | Groundwater | Groundwater|
(mASL) Level Elevation Level Elevation
(mbgs) (mASL) (mbgs) (mASL)
BH/MWI 291.90 11.2 82-112 9.8 282.1 9.7 282.2
BH/MW2 295.76 11.2 7.6-10.6 9.6 286.16 9.5 286.26
BH/MW4 291.64 8.2 52-82 4.7 286.94 43 287.30
BH/MW6 295.13 8.2 52-82 8.2 286.93 dry dry
BH/MWS 290.95 9.8 6.8-9.8 8.8 282.15 8.7 282.25
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As presented, the measured groundwater levels ranged from 4.3 mbgs to 9.8 mbgs, and elevation ranged
from 282.1 mASL to 286.94 mASL. The monitoring well BH/MW6 was found to be dry or wet at the

bottom at July 2017 monitoring event.

Based on the groundwater level data obtained on June 16, 2107, a groundwater elevation contour map
was prepared. As shown on Figure 9-1, the groundwater flow at the Site could be inferred to be in a
direction of northeast.

10. LONG-TERM GROUNDWATER MONITORING

Sirati & Partners were authorized by the Client to undertake long term monthly water level monitoring at
the Site for a period of six (6) months. The primary objective of the monthly monitoring was to

characterize the seasonal groundwater level fluctuations and flow direction variations at the Property.

The long-term groundwater monitoring was conducted from October 2017 to March 2018 over a period

of six (6) months. The results of the long-term groundwater monitoring are summarized as follows.

10.1 Groundwater Levels

Groundwater levels were measured in the five (5) monitoring wells on a monthly basis. The recorded

groundwater levels are presented in Table 10-1 and on Figure 10-A below.

Table 10-1: Groundwater Levels Measured from October 2017 to March 2018

October 2017 November 2017 December 2017
Depth Water Depth Water Depth Water
Ground
Monitor Easting Northing to Table to Table to Table
Elevation
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
MWwW2 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
MWé6 594801.508 | 4869020.018 295.13 7.70 287.4 6.93 288.2 7.74 287.39
MWS8 594962.874 | 4869244.776 290.95 8.43 282.5 8.41 282.5 8.50 282.45
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Table 10-1, continued......

January 2018 February 2018 March 2018
Monitor Depth to Water Table Depth to Water Table Depth to Water Table
Water Elevation Water Elevation Water Elevation
(mbgs) (mASL) (mbgs) (mASL) (mbgs) (mASL)
MW1 9.50 282.40 9.55 282.35 9.49 282.41
MW2 10.12 285.64 10.30 285.46 10.20 285.56
MW4 5.42 286.22 5.47 286.17 5.32 286.32
MWé 7.72 287.41 7.73 287.40 7.73 287.40
MW8 8.58 282.37 8.54 282.41 8.40 282.55
11.00
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Figure 10-A. Monthly Water Level Changes from October 2017 to March 2018

As presented above, the measured groundwater levels ranged from 4.41 mbgs measured at monitoring
well MW4 in November 2017 to 10.30 mbgs measured at MW?2 in February 2018, while the elevations
ranged between 282.3 mASL measured at MW 1 in October 2017 and 288.2 mASL measured at MW6 in

November 2017. The highest groundwater level was measured at MW6, where the high ground elevations

are located.
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Based on the data obtained, the biggest variation in water level was found to be 1.06 m measured at

MW4, while the smallest variation was 0.18 m measured at MWS8.

As shown on Figure 10-A, there was a rise in the water levels measured in November 2017 in all the
monitoring wells, except at MW8&. This was probably due to the prevailing warm temperatures with
associated high precipitation events occurring in the month of November 2017, during which time a
record of 59.8 mm precipitation was made in the month of November 2017 as per Environment Canada in

2018.

10.2 Inferred Groundwater Flow

Based on the data obtained from the monthly monitoring, groundwater elevation contours were drawn

using Surfer program, which are presented on Figures 10-1 to 10-6.

It was often found that the highest groundwater elevation was recorded at monitoring well MW6, and
groundwater flow was inferred to be divergent from this location. This trend was consistent throughout
the entire monitoring period, as shown in the groundwater table contour maps. There should be a mound

of groundwater table or a groundwater divide located near MW6.

As discussed before, elevated locations are located in the mid-portion of the Site, where a local drainage
divide is present in the area of Lots 3, 6 and 7. Therefore, the local topography should be one of the

factors which influence the local groundwater conditions.

10.3 Observations Made during Monitoring/Site Visits

During the site visit conducted by SIRATI’s staff for borehole drilling and groundwater monitoring, site
feature observations were also made. No surface water body or flow was observed on the Property, except
when the Property was covered with snow in the winter season. Based on the observations, the tributary

noted on the northeast portion of the Site should be an ephemeral flow.

It should be noted that monitoring well MW8 was found to be damaged when October 2017 groundwater
monitoring was conducted, which was repaired in the next monitoring event in December 2017. Records

of observations are presented in photographs below.
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Photograph 1: View of the damaged monitoring well (MWS). The PVC pipe was broken and the protective casing
was uprooted. A cut was noted in the protective steel casing.

Photograph 2: View of the broken PVC pipe. A cut could be seen.

Photograph 3: View of the restored PVC pipe. Due to the hard ground surface, the protective casing could not be set
in place.
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Photograph 4: View of the restored PVC pipe

11. IN-SITU HYDRAULIC CONDUCTIVITY TESTS

Slug tests were conducted on two (2) of the monitoring wells on July 11,2017, as monitoring the well
MW6 was dry and the other two (2) monitoring wells (MW1 and MWS) had deep water levels with very
flat-water columns. The slug test data was interpreted using Aqtesolv pumping tests software and
hydraulic conductivity (“k”) was calculated using the Hvorslev method for rising head tests conducted on
MW?2 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.
Since the Site is predominantly characterized by sand and silty sand, the “k” values closely resemble the

lithology encountered in the monitoring wells.

Table 10.1: Results of Slug (Rising Head) Tests and Estimated Infiltration Rates

Hydraulic Estimated
Range of Hydraulic
Monitor Conductivity Tested Soil Type Infiltration Rates
Conductivity (m/s) *
(m/s) (mm/hr.) w3
MW2 5.23x 10 Silty Sand and Clayey Silt 10°-10° 22
Mw4 7.70 x 107 Sandy Silt; Silt 10°-10° 24
Average 6.47 x 10 23

* 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.
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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 6.47 x 10° m/s

was estimated to be about 23 mm/hour (Table 10.1).

12. CONSTRUCTION DEWATERING

It is understood that the development will consist of construction of eight (8) single detached residential

houses with one-level basement in eight (8) lots.

As per revised Site Grading Plan in Figure 3-7, the designed basement elevations range from 292.45

mASL for the house in Lot 8 to 295.20 mASL for the house in Lot 3.

Building cross-sections for Lots 1 to 8, showing the finished floor elevations, basement elevations and
average groundwater elevations are shown in Figures 12-1 and 12-2. Based on the results of monthly
groundwater monitoring, the groundwater levels measured in all the monitoring wells ranged from 282.3
mASL to 288.2 mASL. Apparently, the groundwater will be well below the proposed basements as well
as below the required excavation. As a result, no positive dewatering will be expected during the

construction. In addition, basement drainage will not be required after construction.
13. ASSESSMENT OF POTENTIAL IMPACTS DUE TO SITE DEVELOPMENT

13.1 Private and Public Water Wells
As discussed, no dewatering will be required during and after the construction. Therefore, there will be no
impact on use of water wells near the Property due to the proposed residential development.

13.2 Open Water Body

Based on review of the data and observation, no open water body was found to be present on the
Property. The water course noted in the northeast portion of the Site was found to be ephemeral without a

well-defined water channel or water flow.

Based on the site development plan as shown on Figure 3-1, a channel has been proposed in the northeast

portion of the Site, along the properties in Lot 1 and Lot 8.

As no dewatering is anticipated to be associated with the proposed residential development, the impact on

the water body will not be anticipated.
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13.3 Well Head Protection Area

It is known that the Property lies within the Palgrave municipal supply well No. 3 wellhead protection
area (WHPA). As shown on Figures 13-1 and 13-2, Part of the Site is located within the WHPA-D (5 and

25-year time of travel zone), an area with a vulnerability score of 2 to 4 (low to medium score).

As no dewatering is anticipated, there should be no quantitative impact on the use of the municipal well —
Palgrave Well#3. From the qualitative aspect, if no contamination will take place during and after the

development on the Property, the impact if any will be considered to be very minor.

13.4 Significant Groundwater Recharge Area (SGRA) and Highly Vulnerable
Aquifer (HVA)

Based on the NVCA database, the Property is located within a Significant Groundwater Recharge Area
(SGRA), and part of Property is situated within the area with Highly Vulnerable Aquifer (Figure 13-3).

It is anticipated that the excavation for construction of the basement will extend to the depth about three
(3) metres below the ground surface, which is very shallow as compared to the depth of the potential local

aquifers.

However, the development may increase the impervious surface, which will result in the decrease in the
filtration or the recharge of the groundwater. In addition, application of de-icing salt on the roadways in
winter seasons for traffic safety purpose or other activities which involve potential contaminants may be

an environmental concern related to the quality of recharge water.
To protect and preserve the SGRAs and HV As, the following recommendations could be provided.

e Incompatible land uses such as storage of chemicals and/or liquids should be avoided and

directed away from the SGRA.

e Existing and post-development groundwater recharge conditions should be maintained by
means of implementing low-impact development (LID) measures which will be described
in the next section. It is understood that bioswales have been proposed along both sides of

the proposed roadways as presented on Figures 3-1 to 3-3.

e Since the proposed development is a major development (> 500 m?) within the SGRA, an
Infiltration Management Plan that demonstrates pre-development recharge rates will be

maintained, is a requirement.

e Also, a Contaminant Management Plan might be a requirement within the highly

vulnerable aquifers, as the development is a major development.
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o Promote awareness of the importance of SGRAs and HVAs by means of sign boards
explaining the linkage between surface activities and their impact on groundwater quality

and quantity.

e A salt management plan may be considered to be developed and implemented.

14. WATER BALANCE

Based on the site topographic map and the existing surficial drainage, the Subject Property can be
bisected topographically into two (2) catchments, Catchment 1 and Catchment 2, as depicted in Figures 3-
1 to 3-3. Accordingly, as per the “Hydrogeological Assessment Submissions” Conservation Authority
Guidelines for Development Applications, June 2013, a preliminary water balance was completed

separately for Catchment 1 and Catchment 2.

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 pre- and post-development plans consist of

different types of surface as listed in Table 14.1.

Table 14.1: Pre-and Post-development Statistics for Catchments 1 and 2

Catchment 1: Pre-Development Post- Development
Type of Land Coverage Area (m?) Area (m?)
Roofs 0 2,050
Roadway/Paving/Parking 0 9,200
Landscape/Vegetated Area 67,100 55,850
Total 67,100 67,100
Catchment 2: Pre-Development Post- Development
Type of Land Coverage Area (m?) Area (m?)
Roofs - 750
Roadway/Paving/Parking - 1,800
Landscape/Vegetated Area 55,700 53,150
Total 55,700 55,700
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14.1 Site Level Water Balance

Based on the Thornthwaite and Mather methodology (1957), the water balance is an accounting of water
in the hydrologic cycle. Precipitation (P) falls as rain and snow. It can run off towards lakes and streams
(R), infiltrate to the groundwater table (I), or evaporate from ground or evapotranspiration by vegetation
(ET). When long-term average values of P, R, I, and ET are used, there is minimal or no net change to

groundwater storage (AS).

The annual water budget can be expressed as:
P=ET+R+I+AS

Where:
P = Precipitation (mm/year)
ET = Evapotranspiration (mm/year)
R = Run-off (mm/year)
I = Infiltration (mm/year)

AS = Change in groundwater storage (taken as zero) (mm/year)

14.2 Climatic Data

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 precipitation are shown on Figures 14-1 and 14-2.
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Figure 14-1: Mean Annual Temperature at the Site
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Figure 14-2: Mean Annual Precipitation at the Site

Average monthly variations of both temperature and precipitation were calculated for the period from
1962 to 2006 and is presented below on 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 14-3: Average Monthly Temperature at the Site
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Figure 14-4: Average Monthly Precipitation at the Site
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14.3 Infiltration and Runoff

Potential evapotranspiration was estimated to be about 529 mm/annum using the USGS Thornthwaite
Monthly Water Balance software (Appendix C) utilizing average monthly temperature and precipitation

results of Environment Canada Orangeville weather station.

As mentioned above, given the potential evapotranspiration at 529 mm/annum and the average annual
precipitation of 725 mm/annum, there is a net water surplus of 196 (=725-529) mm/annum occurring at

the Site, which can either infiltrate into subsurface or go as run-off.

The rate of infiltration at a site is expected to vary, based on a number of factors to be considered in any
infiltration model. To partition the available water surpluses into infiltration and surface run-off, the
Ministry of Environment (MOE) infiltration factor was used. The MOE Storm Water Management
Planning and Design Manual (2003) methodology for calculating total infiltration based on topography,
soil type and land cover was used, and a corresponding run-off component was calculated for the soil
moisture storage conditions. Please, note that MOE has been changed into Ministry of Environment,

Conservation and Parks (MECP).

14.4 Water Balance — Catchment 1

The calculation of infiltration and runoff in the stages of pre-development and post-development is

provided in Appendix C, and are presented in Tables 14-2 to 14-5, below.

Table 14-2: Annual Pre-Development Water Balance

Area Precipitation | Evapotranspiration | Infiltration Run-off
Land Use (m?) (m3) (m?3) (m?3) (m?3)
Impervious | Paved Area 0 0 0 0 0
Areas Roof Area 0 0 0 0 0
Pervious Landscape | 67,100 48,648 28,397 11,138 9,113
Areas
Total 67,100 48,648 28,397 11,138 9,113

Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated from paved and roof areas.
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Table 14-3:  Annual Post-Development Water Balance

Precipitation | Evapotranspiration | Infiltration Run-off

Land Use Area (m2) (m3) (m3) (m3) (m3)

Paved
Impervious Area 9200 6,670 667 0 6,003
Areas Roof Area 2050 1,486 149 0 1,338
Pervious Landscape

Areas Area 55850 40,491 23,636 9,271 7,585

67,100 48,648 24,451 9,271 14,926
Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated from paved and roof areas.

Table 14-4:  Comparison of Pre- and Post Development Water Balance Components

Precipitation | Evapotranspiration | Infiltration Run-off
(m3) (m3) (m3) (m3)
Pre-Development 48,648 28,397 11,138 9,113
Post-Development 48,648 24,451 9,271 14,926
Change in % -17 64

Table 14-5:  Requirement for Infiltration of Roof Run-off

Volume of Pre-Development Infiltration 11,138
Volume of Post-Development Infiltration 9,271
Deficit from Pre to Post Development Infiltration 1,867
Percentage of Roof Runoff required to match the pre-development infiltration (%) 140

14.5 Summary of Water Balance Calculation- Catchment 1
Based on the above calculations, a summary could be made as follows:

1) There is a net increase in run-off at the Site of about 5,813 m?/annum (or 64% increase), from
9,113 m3/annum to 14,926 m*/annum. This increase is a result of the development of the Site
with more impervious areas such as roof and paved areas, and reduction in pervious areas.

2) Without implementation of mitigation measures, there is a net deficit of about
1,867 m* /annum (17% declikrease) in the post-development infiltration from 11,138 m® to
9,271 m® on a yearly basis.

3) There is a volume of 1,338 m3/annum collected from the roof area, which can be used for the
enhanced infiltration for the purpose of implementing the Low Impact Development (LID)

measures. However, the total volume is not sufficient to compensate for the total infiltration
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deficit. Extra source should be considered.

14.6 Water Balance — Catchment 2

The detailed calculations for Catchment 2 are provided in Appendix C, and are presented in Tables 14-6
to 14-9, below.

Table 14-6:

Annual Pre-Development Water Balance

Precipitation | Evapotranspiration | Infiltration | Run-off
Land Use Area (m?) (m3) (m3) (m3) (m3)
Impervious | Paved Area 0 0 0 0 0
Areas Roof Area 0 0 0 0 0
Pervious
Landscape 55,700 40,383 23,572 9,246 7,565
Areas
Total 55,700 40,383 23,572 9,246 7,565
Table 14-7: Annual Post-Development Water Balance
Precipitation | Evapotranspiration | Infiltration Run-off
Land Use Area (m2) (m3) (m3) (m3) (m3)
Impervious | Paved Area 1800 1,305 131 0 1,175
Areas Roof Area 750 544 54 0 489
Pervious Landscape
Areas Area 53150 38,534 22,493 8,822 7,218
55,700 40,383 22,678 8,822 8,882
Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated
from paved and roof areas.

Table 14-8:

Comparison of Pre- and Post Development Water Balance Components

Precipitation | Evapotranspiration | Infiltration Run-off
(m3) (m3) (m3) (m3)
Pre-Development 40,383 23,572 9,246 7,565
Post-Development 40,383 22,678 8,822 8,882
Change in % -5 17
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Table 14-9:  Requirement for Infiltration of Roof Run-off

Volume of Pre-Development Infiltration 9,246
Volume of Post-Development Infiltration 8,822
Deficit from Pre to Post Development Infiltration 423
Percentage of Roof Runoff required to match the pre-development infiltration (%) 86

14.7 Summary of Water Balance Calculation- Catchment 2
Based on the above calculations, a summary could be made as follows:

1) There is a net increase in run-off at the Site of about 1,446 m*/annum (or 19% increase), from
7,565 m3/annum to 8,882 m?/annum.

2) Without implementation of mitigation measures, there is a net deficit of about 423 m? /annum
(or 5% decrease) in the post-development infiltration from 9,246 m* to 8,822 m’ on a yearly
basis.

3) There is a net volume of 489 m*/annum collected from the roof area, which can be used for
the enhanced infiltration for the purpose of implementing the Low Impact Development
(LID) measures. This volume is sufficient for compensate for the total infiltration deficit in

Catchment 2 area.

14.8 Discussions on LID Measures

Based on the above water balance calculations, an infiltration deficit will be anticipated in an amount of
1,867 m®/year in Catchment 1 Area, and 423 m’/year in Catchment 2 Area, with a total amount of

2,290 m?/year at the whole Site.

On the other hand, a total amount of 1,827 m?/year of roof water is expected at the whole Site, which can
be used to compensate for the infiltration deficit through implementing LID measures. However, this
volume does not fully cover the total anticipated infiltration deficit. Other sources of clean water should
be considered, such as collecting and diverting the runoff in the proposed landscaped areas for

infiltration.

Based on the borehole drilling and observations, the soils at shallow depths were found to be mainly
composed of sand and/or silty sand, which have relatively high infiltration rates and are good for

application and implementation of the LID measures.

It should be noted that SIRATI is not providing any design of LID techniques since selection and
designing of applicable LID techniques shall be conducted by engineering designers.

It is understood that road side bio-retention swales have been proposed to be used in the development
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project. 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.

Considering that the Site is located in a significant groundwater recharge area, the quality of the water to

be used for infiltration shall be considered in order to protect the groundwater from contamination.

15. WATER QUALITY

The Nottawasaga Valley Conservation Authority (NVCA), in their review comments on this report has
requested to provide a background water quality characterization of the unconfined/groundwater table
aquifer. Accordingly, groundwater samples were collected from monitoring wells MW1, MW2 and MW4
on July 17, 2019, and analyzed as per Water Quality Assessment package provided by AGAT
laboratories. The analytical results for the groundwater samples are provided in Laboratory Certificate of

Analysis in Appendix D.

The results were compared to Ontario Drinking Water Quality Standards (ODWQS)-Aesthetic Objectives

and Operational Guidelines, and are summarized in Table 15-1.

Table 15-1:  Guideline Violation of Groundwater Samples Compared to ODWQS-AO&OG

Sample ID Parameter Guideline Guideline Value | Measured Concentration
(mg/L) (mg/L)
MW1 Aluminum ODWQS 0.1 2.30
MW1 Iron ODWQS 0.3 2.65
MWI1 Manganese ODWQS 0.05 0.834
MWI1 Total Hardness (as CaCO3) ODWQS 80-100 321
MW1 Turbidity ODWQS 5 7480
MW1 Nitrate as N ODWQS 10 33.1
MW2 Aluminum ODWQS 0.1 0.719
MW2 Iron ODWQS 0.3 1.31
MW2 Manganese ODWQS 0.05 0.230
MW2 Total Hardness (as CaCOs3) ODWQS 80-100 232
MW2 Turbidity ODWQS 5 4210
Mw4 Aluminum ODWQS 0.1 0.802
Mw4 Iron ODWQS 0.3 0.654
MWw4 Manganese ODWQS 0.05 2.40
MWw4 Total Hardness (as CaCO3) ODWQS 80-100 202
Mw4 Turbidity ODWQS 5 29700
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Based on the results above, exceedances or elevated concentrations for aluminum, iron, manganese, total
hardness and turbidity were found in all the tested groundwater samples. In addition, nitrate was found

exceeding the ODWQS limit of 10 mg/L in groundwater taken from MW 1.

It should be noted that the groundwater samples analyzed were in unfiltered state and shall contain a
certain amount of sediments and/or particulates, which caused high value of turbidity. The exceedances or

elevated concentrations may have resulted from the sediments and/or particulates in the water samples.

Since, the proposed development is likely being serviced by the Palgrave municipal water supply system
and no private wells are proposed at the Site, as such the background water quality will not have any

negative bearing on the Site development.

16. CONCLUSIONS AND RECOMMENDATIONS

This report was prepared by SIRATI in support of a proposed residential development at the Site located
at 0 Mt. Pleasant Road, Town of Caledon, Ontario.

Based on the hydrogeological investigation conducted on the Property, the following conclusions are

presented:

o The Property falls within the Beeton Creek secondary watershed of Innisfil Creek
subwatershed of Nottawasaga Valley Conservation Authority (NVCA).

e The Property lies within the physiographic region termed as Oak Ridges Moraine, and is
located in an area covered with ice-contact stratified deposits consisting of gravel and
sand deposits, with minor till, and also contain esker, kame, end moraine, ice-marginal
delta and subaqueous fan deposits.

e The soil stratigraphy of the Site as revealed in the boreholes generally consisted of topsoil
with or without fill materials, underlain by native soils of sand, and then by silty sand, silt
and sand or sandy silt, locally with silt or clayey silt to silty clay. No bedrock was
encountered at the maximum explored depth of 11.2 mbgs.

e  Monthly groundwater monitoring indicated that the measured groundwater levels ranged
from 4.41 mbgs to 10.30 mbgs, while the elevations ranged between 282.3 mASL and
288.2 mASL.

e The biggest variation in water level was found to be 1.06 m measured at MW4, while the
smallest variation was 0.18 m measured at MWS8. The highest groundwater level was

measured at MW6.
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e A potential groundwater mound or divide is located near the mid-portion of the Site or

near MW6, where groundwater appears to be divergent in this area.

e In-situ hydraulic conductivity tests resulted in 5.23 x 10 m/s at MW2 and 7.70 x 10 m/s
at MW4 with an average hydraulic conductivity of about 6.47 x 10" m/s.

e Groundwater sampling and testing indicated that unfiltered groundwater samples may not
meet the guidelines for Ontario Drinking Water Quality Standards due to the parameters
including aluminum, iron, manganese, total hardness, turbidity or nitrate.

e Based on the observed deep groundwater levels relative to the anticipated excavation
depths, construction dewatering (short-term and long-term) is not anticipated.

e Given that no dewatering is required, no impact will be anticipated on the surrounding
environments if LID measures are to be considered and implemented to compensate for

the anticipated infiltration deficit.

e Based on the preliminary water balance study completed, it is anticipated that there is
an infiltration deficit for a total amount of 9,723 m?/year in at the whole Site. Collection
and diversion of the roof water for infiltration, which is totaled in an amount of 1,827
m?/year, will not fully compensate for the anticipated infiltration deficit due to the
proposed development. Extra clean water sources should be considered, such as the

runoff in the proposed landscaping areas.

e As the Property is located in a significant groundwater recharge area (SGRA) and partly
in an area with highly vulnerable aquifer (HVA), attention should be paid to the potential
contamination to the local groundwater due to the activities, such as application of de-

icing salt, which may bring in contaminants after the development.
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LIMITATIONS AND USE OF THE REPORT

This report was produced for the sole use of Tropical Land Developments Limited, c/o David Goodman
(the Client) for the property located at 0 Mt. Pleasant Road, Town of Caledon, Ontario and may not be
relied upon by any other person or entity without the written authorization of Sirati & Partners
Consultants Limited (SIRATI).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, SIRATI cannot be held
responsible for environmental conditions at the Property that was not apparent from the available
information. No investigation method can completely eliminate 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, SIRATI 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, SIRATI 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 inaccurate 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. SIRATI 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 SIRATI 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
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indicate outstanding issues on file with respect to the Property, SIRATI 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

. %& ‘ /,_ﬁw?//t//

Sudhakar Kurli, M.Sc., P. Geo. Bujing Guan, M. A.Sc., P. Geo.

Hydrogeologist/Project Manager Senior Hydrogeologist/Environmental Specialist
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.“. Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions

LOG OF BOREHOLE BH1

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: Tropical Land Development Limited
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 Figure 7-1
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 L L We w w, [~€|5%| GRAINSIZE
ELEV T SE|Z25| & |SHEARSTRENGTH (kPa) ———o—— [¥5|2Z| bisTRIBUTION
DESCRIPTION <| & oo |2 E| £ FIELD VANE 33|z
DEPTH =l @l % a < O UNCONFINED + & Sensitivity o = (%)
== & |. 0z o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
201.9 5 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% g i ot Failure

1st 2nd 3rd 4th

Measurement SZ

" to Sensitivity




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

Engineering Solutions LOG OF BOREHOLE BH2

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: Tropical Land Development Limited
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 Figure 7-1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO & PLASTIC ag@%ﬁ’;{'& uaup| . |E REMARKS
i 20 40 60 80 100 UMIT  eoNTENT  UMIT|Z | E AND
(m) 5 ol < 2 > I 1 1 1 1 W W w, &§ %55\ GRAIN SIZE
ELEV T, SE|[58| 8 [SHEARSTRENGTH (kPa) ————o—— [¥5|2 | DisTRIBUTION
DEPTH DESCRIPTION g %o Z 5| E [0 UNCONFINED + g‘g‘;ﬁs‘i{@i’ff §9, Eh %)
== & |. 0z o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
205.8 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
| 206.6] TOPSOIL: 200mm Bl 2
I 0.2| SAND: trace silt, trace gravel, .1 1] SS 6 B [}
- brown, moist, loose to compact i
i 205}
| 1 B
- 2| SS| 18 o
i 3] ss| 21 204}
2 I
- 4|ss| 16 i o
- 293
K I
- occasional silt seams at 3m
58S | 20 - o
i 202}
| 4 B
- 6| SS| 26 i o
- 291}
| 5 B
i 290}
[289.7 i
6.1| SILT TO SANDY SILT: trace clay, i -
i trace gravel, grey, wet, compact 1 71 8S| 20 o} 0 10 66 24
i 289}
[ 7 | i
288.2 : i
7.6| SILTY SAND: trace clay, brown, o -
I wet, compact 1111 8 | ss | 29 288 °
[ ’ I'II' [
- e
I
gk [
[
[ PR
|
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
a3 ﬁ 10| SS | 13 285 - o
[ 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

1st 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: Tropical Land Development Limited

PROJECT LOCATION: Mt Pleasent Road, Caledon, ON

DATUM: Geodetic

BH LOCATION: See Figure 7-1

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
) — = 20 40 60 80 100 golt AND
e %e|22| 2 [SHEARSTRENGTH (Pa) . GE[SE| oRanszE
a =<z
ELEV DESCRIPTION o o |28] 2 (kPa) £3|£ Z| pisTRIBUTION
DEPTH =l @l % a < O UNCONFINED + & Sensitivity =2 (%)
== & |. ez o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s

2977 52| 7 |2 [63] & 20 40 60 80 100 GR SA S 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 12 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

1st 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: Tropical Land Development Limited
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 Figure 7-1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
o SISTANCE PLO & PLASTIC ag@%ﬁ’;{'& uaup| . |E REMARKS
— = 20 40 60 80 100 |'MT  content LMT|E_|E AND
m) o o |22 ! ! L ! I ¢|3%] craNsizE
ELEV & Ze|23| 3 [sHEARSTRENGTH (kPa) " b el 2 PR
DESCRIPTION <|x e |agE| & FIELD VANE ————0——— |$3|Z E| DISTRIBUTION
DEPTH =l @l % a g O UNCONFINED + & Sensitivity =2 (%)
== & |. 0z o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
2916 5121 £ |2 |68 & 20 40 60 80 100 10 20 30 GR SA SI CL
L 294.8]  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|18S| 3 - ]
- 290.1
- 1.5 SAND: some silt, brown, moist,
- compact 31 8s| 17 o
[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 h
}5 gravel, grey, wet, compact *dun 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, X7 {o Sensitivity e} Strain at Failure

1st 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: Tropical Land Development Limited
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 Figure 7-1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
w SISTANCE PLO - pLasTic NATIRAL - Liqu| | & REMARKS
— = 20 40 60 80 100 |'MT  content LMT|E_|E AND
(m) o ol < c£ > I 1 1 1 1 W W w, &§ %gg GRAIN SIZE
ELEV T =£|235| & [SHEARSTRENGTH (kPa) ———o—— [¥5|2Z| bisTRIBUTION
DEPTH DESCRIPTION s é 23 zE| & [o unconemen  + fERTNE 83[5+ %
== & |. 0z o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
294.3 5121 £ |2 |68 & 20 40 60 80 100 10 20 30 GR SA SI CL
- 0.0/ SAND: trace silt, trace gravel, -
brown, moist, loose to compact r111 ss 7 294
B -
- “2]ss| e - °
L 293f
! lalss| o . °
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 5
[~ I -
140 i
1 288
s fH 7] ss | 22 . °
, i
i I_-l'.l -
= I
B -|-: p I
: Tt 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% Strain at Failure

1st 2nd 3rd 4th

Measurement SZ




P N

Sirati & Partners Consultants Ltd.
Geotechnical & Environmental Services

Engineering Solutions

LOG OF BOREHOLE BH6

1 OF 1

PROJECT: Geotechnical, Environmental and Hydrogeological Services
CLIENT: Tropical Land Development Limited
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 Figure 7-1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO & PLASTIC ag@%ﬁ’;{'& uaup| . |E REMARKS
— = 20 40 60 80 100 |UMT  content LMITIE_|: AND
(m) 9 o_|22]| - e e W w w, |E€|3% craNSszE
ELEV T, £ (25| 8 [SHEARSTRENGTH (kPa) o 52 osmiuTon
DEPTH DESCRIPTION = u %o Z 5| E [0 UNCONFINED + g‘g‘;ﬁs‘i{@{ff §9, Eh %)
== & |. 0z o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
205.1 5 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 .y 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
3 I 293f
- 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| 8SS | 27 - o
o i
- 291}
a 6|ss| 34 s R
s i
- 290
;e ;
- 289f
- 7|ss| 4 i o
- i
- 288}
-287.5 -
7.6/ SILT TO SANDY SILT: trace clay,
B grey, moist, compact 8| SS | 28 i °
[ 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% Srain at Failure

1st 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: Tropical Land Development Limited
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 Figure 7-1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO & PLASTIC ,&]‘g@%’;‘é uaup| . |E REMARKS
= 20 40 60 80 100 LM content  UMITI&E _[E AND
(m) 5 ':: %) | f 1 1 1 0| Z A
ELEV & 2e|=35| % [SHEARSTRENGTH (kPa) " b v [gE[SE[ ShamSzE
DESCRIPTION <|x O |2g]| & FIELD VANE ——o— |83 %5 DISTRIBUTION
DEPTH =l @l % a < O UNCONFINED + & Sensitivity o = (%)
== & |. 0z o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
206.6 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
[ 208.9] TOPSOIL: 250mm S -
[ 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}
i 3|Ss| 18 i o
[2
- 4|8s| 22 204}
5|SS | 33 - o
- 203}
[4
i 6|sSS| 21 202} o
[s
- 201}
[6
- 7|ss| 22 i 9
- 290
[7
-289.0 280l
7.6 SILTY FINE SAND: trace clay, 1 i '|~_ -
A layer of silt, brown, wet, compact }[{' 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

1st 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: Tropical Land Development Limited
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 Figure 7-1
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) o 52 osmiuTon
DESCRIPTION |4 J3|25| & [o unconmmen 4 EEDAE 83128
o )
12| w m § S o | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
290.9 5 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 - o
- 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, 1115 | 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|: 7SS | 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

1st 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 / /

- SPO511 BH5-§S6
___——-f’
10

” . a * * P e 4
0
0.001 0.01 0.1 GRAIN SIZE (mm) 10 100
‘b GRAIN SIZE DISTRIBUTION
Sirati & Partners Consultants Ltd. fact
A A C_}lcrt?rt}chn:L";l_lll&nlt-f‘;&\-'jl'nﬁghcgtn‘}ge:viccs Project: SP17-212-30
Engineering Solutions Date: September 2019
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10.

~3 0300 —T wnw —0

0. 180.

360. 540. 720. 900.

Time (sec)

RISING HEAD TEST RESULTS

Data Set:
Date: 09/09/19

Time: 09:52:17

Company: Sirati and Partners
Client: Tropical land Developments
Project: SP17-212-30

PROJECT INFORMATION

Location: 0 MT.PLEASANT ROAD, CALEDON

Test Well: MW2
Test Date: July 11, 2017

Saturated Thickness: 1.19 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.74 m
Total Well Penetration Depth: 11.2 m
Casing Radius: 0.05 m

WELL DATA (MW?2)

Static Water Column Height: 1.19 m
Screen Length: 3.6 m
Well Radius: 0.05 m

Aquifer Model: Unconfined
K =5.235E-6 m/sec

SOLUTION
Solution Method: Hvorslev
y0 = 0.6269 m



10.

~3 0300 —T wnw —0

0. 120. 240. 360. 480. 600.

Time (sec)

RISING HEAD TEST RESULTS

Data Set: Z:\...\MW4.aqt
Date: 09/09/19 Time: 10:03:14

PROJECT INFORMATION

Company: Sirati and Partners

Client: Tropical land Developments

Project: SP17-212-30

Location: 0 MT.PLEASANT ROAD, CALEDON
Test Well: MW4

Test Date: July 11, 2017

AQUIFER DATA
Saturated Thickness: 2.96 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW4)

Initial Displacement: 1.68 m Static Water Column Height: 2.96 m
Total Well Penetration Depth: 8.2 m Screen Length: 3. m
Casing Radius: 0.05 m Well Radius: 0.05m
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =7.698E-6 m/sec y0=1.671m
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Run Time: 2017-07-25 11:46:17
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Date PET P p-PET soil Moisture AET PET-AET Snow Storage surplus Rototal

Jan-62 6.7 17.5 -6.5 145.1 5.1 1.6 17.3 0 12.7
Feb-62 7.7 4.6 -7.5 139.6 5.6 2.1 21.8 0 6.4
Mar-62 16.2 3.8 -8.8 1335 13.5 2.7 18.2 0 3.3
Apr-62 35.9 315 3.1 136.6 35.9 0 9.1 0 3.2
May-62 74.8 58.4 -10.2 129.6 71.5 3.2 0 0 3.7
Jun-62 90.4 50 -42.9 101.8 75.3 15.1 0 0 2.9

Jul-62 93.4 90.9 -7.1 98.2 90 3.5 0 0 4.7
Aug-62 84 37.3 -48.5 74.4 59.3 24.7 0 0 2
Sep-62 45.6 86.4 36.4 110.8 45.6 0 0 0 4.4
Oct-62 29.5 125.7 89.9 200 29.5 0 0 0.8 6.7
Nov-62 13.2 105.9 75.6 200 13.2 0 12.9 75.6 42.2
Dec-62 7.7 38.9 8.3 200 7.7 0 35.3 8.3 23.7
Jan-63 6.3 1 -6.3 193.7 6.3 0 36.3 0 11.6
Feb-63 6.9 1.5 -6.9 187 6.6 0.2 37.8 0 5.8
Mar-63 17.9 38.1 19.5 200 17.9 0 37.5 6.5 7.3
Apr-63 35 46.2 27.6 200 35 0 18.7 27.6 19.2
May-63 57.3 94.2 41.6 200 57.3 0 9.4 41.6 33.9
Jun-63 92.6 14.5 -69.5 130.5 92.6 0 0 0 15.3

Jul-63 105.1 70.9 -37.7 105.9 92 13.1 0 0 10.9
Aug-63 75.6 80 0.4 106.3 75.6 0 0 0 7.7
Sep-63 44.2 65.8 18.3 124.6 44.2 0 0 0 5.1
Oct-63 35.1 18.3 -17.7 113.6 28.4 6.7 0 0 1.8
Nov-63 16.8 64.3 44.3 157.9 16.8 0 0 0 3.7
Dec-63 6.6 2.8 -3.8 154.9 5.8 0.8 0 0 0.2
Jan-64 8.5 45.7 9.3 164.3 8.5 0 27.2 0 0.8
Feb-64 8.7 0 -6.5 158.9 7.5 1.2 25 0 0.1
Mar-64 17.3 37.1 13.8 172.7 17.3 0 29.9 0 11
Apr-64 331 69.3 47.7 200 331 0 15 20.4 13.7
May-64 69.9 59.7 -5.7 194.3 69.9 0 7.5 0 8.1
Jun-64 89.3 33.8 -49.7 146.1 87.9 1.4 0 0 4.2

Jul-64 1111 152.7 33.9 180 1111 0 0 0 8.9
Aug-64 72.4 136.1 56.9 200 72.4 0 0 36.9 25.9
Sep-64 48.9 21.6 -28.3 171.7 48.9 0 0 0 10.6
Oct-64 25.9 231 -3.9 168.3 25.3 0.6 0 0 5.9
Nov-64 154 17 0.8 169.1 154 0 0 0 3.2
Dec-64 8.6 42.4 13.2 182.3 8.6 0 19.7 0 2.1
Jan-65 7.1 27.9 -3.1 179.5 6.9 0.3 43.4 0 0.7
Feb-65 8.9 42.2 5.9 185.4 8.9 0 70.4 0 0.7
Mar-65 14.6 33 -0.9 184.6 14.5 0.1 60 0 0.2
Apr-65 27.8 37.8 314 200 27.8 0 37 16 9.7
May-65 69 75.2 20.9 200 69 0 18.5 20.9 18.3
Jun-65 84.4 353 -41.6 158.4 84.4 0 9.2 0 9

Jul-65 87.3 58.7 -22.3 140.7 82.6 4.6 0 0 6.6
Aug-65 78.9 96.5 12.8 153.5 78.9 0 0 0 6.6
Sep-65 52.3 80.8 24.5 178 52.3 0 0 0 49
Oct-65 25.9 119.9 88 200 25.9 0 0 66 394
Nov-65 13.8 69.1 52.3 200 13.8 0 0 52.3 45.8
Dec-65 10 511 25 200 10 0 14.6 25 35.5



Jan-66
Feb-66
Mar-66
Apr-66
May-66
Jun-66
Jul-66
Aug-66
Sep-66
Oct-66
Nov-66
Dec-66
Jan-67
Feb-67
Mar-67
Apr-67
May-67
Jun-67
Jul-67
Aug-67
Sep-67
Oct-67
Nov-67
Dec-67
Jan-68
Feb-68
Mar-68
Apr-68
May-68
Jun-68
Jul-68
Aug-68
Sep-68
Oct-68
Nov-68
Dec-68
Jan-69
Feb-69
Mar-69
Apr-69
May-69
Jun-69
Jul-69
Aug-69
Sep-69
Oct-69
Nov-69
Dec-69
Jan-70

7
9.5
19.2
30.5
52.5
93.2
109.1
85
45.6
26.9
15
8.2
9.2
7.3
16.2
33.9
49.1
102.3
97.6
76.5
45.9
27.5
12.3
9.1
6.5
7.6
19.6
38.6
55.2
89.8
103.8
84.5
56.7
31.6
13.7
7.6
7.9
9.2
15.7
36.3
61
83.4
100.6
93.3
52
27.2
14.6
7.3
5.9

2.8
20.6
36.1

29
48.8

101.3
40.4
74.7
87.9
52.3

103.4
41.4

9.9
16
2.5
69.9
42.7

191.8
78.7

111.8
75.9
99.8
34.3
72.1
16.5

17
27.2
38.9
92.7

62
68.6

150.4

125.5
64.8
76.7

8.6
26.4

40.4
117.3
84.1
85.6
56.1
56.4
15.7
65.3
85.9
10.9
8.1

-6.3
0.1
17.5
9.2
0.5
9.7
-70.7
-14.1
37.9
22.8
83.5
10.7

-7.3
-5.7
47.5

87.4
-22.8
29.7
26.2
67.3
20.8
32.9
-6.5
-7.6
234
20.9
44.2
-25.3
-33
58.4
62.5
30
53.1
-3.8
0.5
-5.9
11.6
94.1
28.4
7.4
-47.3
-39.7
-37.1
34.8
67.3
3.5
-5.9

193.7
193.8
200
200
200
200
129.3
120.2
158.1
180.9
200
200
200
192.7
187.2
200
199
200
177.2
200
200
200
200
200
193.5
186.1
200
200
200
174.7
145.9
200
200
200
200
196.2
196.8
191
200
200
200
200
152.7
122.3
99.7
1345
200
200
194.1

7
9.5
19.2
30.5
52.5
93.2
109.1
80
45.6
26.9
15
8.2
9.2
7.3
16
33.9
49.1
102.3
97.6
76.5
45.9
27.5
12.3
9.1
6.5
7.4
19.6
38.6
55.2
89.8
99.6
84.5
56.7
31.6
13.7
7.6
7.9
9.1
15.7
36.3
61
83.4
100.6
83.9
37.6
27.2
14.6
7.3
5.9
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0
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94.1
28.4
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8.8
111
11
7.5
12.4
5.7
5.6
53
31
37.4
22.3
11
5.4
2.8
22.2
11.5
57.5
27.9
21
24.6
49
33.6
34.4
16.3
8.2
9.8
16.8
341
17.9
10.8
13.4
40.5
35.3
45.8
214
10.9
53
4.8
54.9
42.9
27.4
14.3
8.6
3.7
4.7
5.6
2.7
13



Feb-70
Mar-70
Apr-70
May-70
Jun-70
Jul-70
Aug-70
Sep-70
Oct-70
Nov-70
Dec-70
Jan-71
Feb-71
Mar-71
Apr-71
May-71
Jun-71
Jul-71
Aug-71
Sep-71
Oct-71
Nov-71
Dec-71
Jan-72
Feb-72
Mar-72
Apr-72
May-72
Jun-72
Jul-72
Aug-72
Sep-72
Oct-72
Nov-72
Dec-72
Jan-73
Feb-73
Mar-73
Apr-73
May-73
Jun-73
Jul-73
Aug-73
Sep-73
Oct-73
Nov-73
Dec-73
Jan-74
Feb-74

8.3
14.9
34.8
66.5
90.9

108.4
86.6
53
30.2
15.1

7.5

6.4

9.4
14.7
30.3

61
98.6
98.2
81.9
58.5
36.4

14

9.6

7.7

13.9
27.5
68.6
81.8
105.1
82.9
53.6
24
12.6
8.7
8.6
7.9
233
36.1
58
100.4
110.4
99.9
52.3
31.7
14.5
8.3
8.2
7.7

1
26.4
60.5
70.9
53.6
90.7
86.4

110.7
101.1
47
20.8
5.1
20.6
4.8
20.3
31
81.5
87.1
97.5
21.8
37.8
18.5
70.9
15

53.6
39.6
56.1
109.5
36.8
42.7
50.5
112.5
41.4
76.5
19.8
14.7
82.8
70.4
98

78

46
115.8
50
95.3
77.7
231
69.6
211

0.8
-2.4
294
7.6
-40
-22.2
-4.5
52.2
65.8
29.7
-0.7
-6.4
0
-7.2
1.8
-24.4
-14
-15.4
10.7
-37.8
-0.5
3.7
36.1
-1.9
-7.1
10.7
324
3.6
31.6
-60.7
-42.4
-5.6
82.9
20.6
33.2
5.4
-6.2
78.6
48.4
43.9
-17.5
-66.7
10.1
-4.8
58.8
59.6
2.5
16.2
-7.2

194.9
192.6
200
200
160
142.2
139
191.2
200
200
199.3
193
192.9
186
187.8
164.9
153.3
141.5
152.2
1235
123.2
126.9
163
161.4
155.7
166.3
198.7
200
200
139.3
109.8
106.7
189.6
200
200
200
193.8
200
200
200
182.5
121.6
131.7
128.5
187.3
200
200
200
192.8

8.3
14.9
34.8
66.5
90.9

104
85.3
53
30.2
15.1

7.5

6.3

9.4
14.4
30.3
59.5
96.1
94.6
81.9
49.5
36.2

14

9.6

7.4

6.6
13.9
27.5
68.6
81.8

105.1
70.1
51.1

24
12.6

8.7

8.6

7.9
233
36.1

58
100.4
104.6

99.9
50.7
31.7
14.5

8.3

8.2

7.7
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59.8
37.8
18.9
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0.6
0.8
14.2
12.9
7.4
6.9
5.5
6.1
33.9
31.5
14.9
7.3
3.9
1.9
1.9

4.3
4.5
4.9
11
1.9
0.8
1.9
0.1

0.8
1.7

21.9
10
6.2
4.6
6.7
7.1
21
12.7
6.2
43.1
47.4
48.8
25.8
13.3
11.3
5.2
6.1
27.7
13.7
15.6
7.4



Mar-74
Apr-74
May-74
Jun-74
Jul-74
Aug-74
Sep-74
Oct-74
Nov-74
Dec-74
Jan-75
Feb-75
Mar-75
Apr-75
May-75
Jun-75
Jul-75
Aug-75
Sep-75
Oct-75
Nov-75
Dec-75
Jan-76
Feb-76
Mar-76
Apr-76
May-76
Jun-76
Jul-76
Sep-76
Oct-76
Nov-76
Dec-76
Jan-77
Feb-77
Mar-77
Apr-77
May-77
Jun-77
Jul-77
Aug-77
Sep-77
Oct-77
Nov-77
Dec-77
Jan-78
Feb-78
Mar-78
Apr-78

171
37.2
55.5
90.9
109.1
91
48.3
26.4
14.7
9.8
9.1
9.8
15.3
26.8
80.1
99.8
112.5
88.2
45.6
30.2
18
7.6
6.3
10.8
19
37.9
58.4
102.3
101.9
49.5
23.3
11.5
6.6
5.5
8.8
21
38.4
73.4
85.5
113.2
82.4
51.7
26.5
149
7.8
6.6
6.8
14.5
29.6

36.3
104.1
106.2

64.8

335

96.5

511

31.8

85.1

33

19.1

47.5

41.9

35.1

59.4

66.5

85.1
117.9

65

284

44.7

18.5

3.6

44.5

68.1

51.8

77.7

76.5
112.8
116.8

42.7

17.8

13

16.8
59.3
37.9
23.1
73
90.3
164
142.9
86.8
70.3
26.6
25.9

43.2
48.8

26.9
95.8
62.4
-20.8
-68.7
0.7
0.3
3.9
66.4
-6.6
0.1
10.6
13.2
23
-7.5
-28.5
-23.6
23.8
16.1
-3.2
24.4
-1.2
-6.3
16
42.6
29.5
24.5
-20.5
5.3
61.5
17.3
5.8
-5.3
-5.5
-4.8
334
5.2
-43.8
-16.1
-27.4
73.4
84.1
55.9
52.1
2.4
-6.6
-6.8
11.3
42.9

200
200
200
179.2
117.6
118.3
118.5
122.4
188.8
182.6
182.7
193.3
200
200
192.5
165
145.6
169.3
185.4
182.5
200
198.8
192.5
200
200
200
200
179.5
184.7
200
200
200
194.7
189.4
184.8
200
200
156.2
143.6
123.9
197.3
200
200
200
200
193.4
186.8
198.2
200

17.1
37.2
55.5
90.9
101.9
91
48.3
26.4
14.7
9.4
9.1
9.8
15.3
26.8
80.1
98.7
108.4
88.2
45.6
30

18
7.6
6.3
10.8
19
37.9
58.4
102.3
101.9
49.5
23.3
11.5
6.6
54
8.5
21
38.4
73.4
81.9
105.5
82.4
51.7
26.5
14.9
7.8
6.6
6.5
14.5
29.6
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62.4
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42.6
29.5
24.5

46.2
17.3
5.8

18.2

41.1

14.5
59.9
63.8
32,5
16.3
121
6.2
3.4
4.9
0.6
0.6
0.8
4.2
14.6
9.5
6.6
5.9
6.7
3.7
1.6
5.8

0.9
5.7
25.9
29.1
294
16.6
12
32.1
23.9
14.3
6.9
34
1.9
12.3
9.5

5.5
5.5
8.7
48.1
52.8
53.6
26.7
13.2
6.6

24.5



May-78
Jun-78
Jul-78
Aug-78
Sep-78
Oct-78
Nov-78
Dec-78
Jan-79
Feb-79
Mar-79
Apr-79
May-79
Jun-79
Jul-79
Aug-79
Sep-79
Oct-79
Nov-79
Dec-79
Jan-80
Feb-80
Mar-80
Apr-80
May-80
Jun-80
Jul-80
Aug-80
Sep-80
Oct-80
Nov-80
Dec-80
Jan-81
Feb-81
Mar-81
Apr-81
May-81
Jun-81
Jul-81
Aug-81
Sep-81
Oct-81
Nov-81
Dec-81
Jan-82
Feb-82
Mar-82
Apr-82
May-82

67.3
915
107.1
89.3
49.8
27
14
8.6
6.9
6.3
20.2
315
61.7
92.6
106.4
80.9
51.3
26.9
14.6
9.5
8
7.8
16.1
343
69.9
79.3
107.7
94.5
49.5
23.6
12.9
6.8
6
11.4
18.2
36.8
59.8
94.4
108.4
84.5
49.5
24.2
14.3
8.7
5.9
8.2
16.2
30.9
77.1

100.2
64.8
23.8

153.8

152.2
45.2
46.6
204

12.2
71.4
64.6
84.2
78.4
25
89.2
374
111.2
99.6
60.2
37.8

43.4
109.3
34.2
102
156.2
46

86

66
33.8
29.2

35.7
16
43.6
60
101.8
115.4
136
88.8
70.6
53.8
4.6
12.2

43
39
60.6

44.2
-21.8
-76.3

56.8

94.8

15.9

30.6

1.9
-6.4
-6.3

46.4

43.5

25.1
-11.3
-82.7

3.8
-15.8

78.8

80.4

28.2

5.8
-7.2
19

95.7
-24.3

24.1

47.2
-50.8

32.2

39.1

19.6

-1.9

15.5
2.9
17.8
3.8
8.9
1.2
44.7
34.9
42.9
37
-4.2
-5.9
-7.7
11.3
19
-12.9

200
178.2
110.2

167

200

200

200

200
193.6
187.4

200

200

200
188.7
110.7
114.5
105.5
184.3

200

200

200
192.8

200

200
175.7
199.8

200
149.2
181.5

200

200
198.1
192.2

200

200

200

200

200

200

200

200

200

200
195.8

190
182.8
194.1

200
187.1

67.3
915
98.8
89.3
49.8
27
14
8.6
6.9
6.1
20.2
315
61.7
92.6
101.7
80.9
44.6
26.9
14.6
9.5

7.8
16.1
34.3
69.9
79.3

107.7
94.5
49.5
23.6
12.9

6.8

5.9
11.4
18.2
36.8
59.8
94.4

108.4
84.5
49.5
24.2
14.3

8.7

5.8

7.8
16.2
30.9
77.1
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45.1
52.3
26.2
13.1

11.6
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13.3

6.7

20.6
19.6

7.7
2.9
17.8
3.8
8.9
1.2
44.7
34.9
42.9

38.2
19.8
9.5
11.8
40.6
26.7
29.5
15.1
7.4
3.7
214
344
32.3
18
8.3

3.6
6.4
37.4
32
18.5
9.1
11.5
58.5
28.2
18.4
37.9
17.4
11.8
17.4
18.1
8.6
4.2
6.8
4.9
13.3
10.5
13.3
10.5
31.5
34.2
39.9
39.1
18.4
9.2
4.6
3.3
9.6
6.9



Jun-82
Jul-82
Aug-82
Sep-82
Oct-82
Nov-82
Dec-82
Jan-83
Feb-83
Mar-83
Apr-83
May-83
Jun-83
Jul-83
Aug-83
Sep-83
Oct-83
Nov-83
Dec-83
Jan-84
Feb-84
Mar-84
Apr-84
Jun-84
Jul-84
Aug-84
Sep-84
Oct-84
Nov-84
Dec-84
Jan-85
Feb-85
Mar-85
Apr-85
May-85
Jun-85
Jul-85
Aug-85
Sep-85
Oct-85
Nov-85
Dec-85
Jan-86
Feb-86
Mar-86
Apr-86
May-86
Jun-86
Jul-86

80.8
109.1
75.6
50.1
29.1
15
10.7
8.5
10.7
19.1
32.3
54.5
94.4
118.2
95.6
57
28.2
14.3
7.2
6.5
12
13.8
36.8
96.8
104.4
96.2
46.8
30.6
14
10.2
6.8
8.9
18.1
39.6
67.7
82.9
105.1
85
57.4
28.6
13.9
7.6
7.9
8.5
19.5
394
74.3
86
114.6

132.6
83.8
132.6
110.8
41.2
123.4
90
24.6
24.2
50
96.2
126.4
35
75.4
81.2
43.4
82
50.4
24.6

40.5
34.4
44.2
54.6
49.4
73.8
86.7
49.6
76.2
63.2

0.8
324
63.1

25
91.6
26.6
59.6

148.7

118.9
62.4

100.6
12.4
10.2
10.1
40.4
57.5
72.1

106.9

122

51.8
-29.5
50.4
55.2
10
102.5
57
3.8
8.2
30.7
76.4
74.2
-52.5
-46.6
-18.5
-15.8
49.7
33.8
-0.9
-6.5
19.4
2.4
27.1
-33.9
-52
-20.7
35.6
16.5
58.9
343
-6.6
13
37.9
6.3
30.4
-52
-42.9
56.2
55.6
30.7
74.6
-2.4
-3.6
-5.4
21.2
28.2
0.6
22
13

200
170.5
200
200
200
200
200
200
200
200
200
200
147.5
113.1
102.7
94.5
144.2
178
177.2
171.4
190.8
193.2
200
166.1
122.9
110.2
145.7
162.3
200
200
193.4
194.8
200
200
200
148
116.2
1725
200
200
200
197.6
194.1
188.9
200
200
200
200
200

80.8
109.1
75.6
50.1
29.1
15
10.7
8.5
10.7
19.1
323
54.5
94.4
106
87.6
49.4
28.2
14.3
7.1
5.8
12
13.8
36.8
96.8
95.6
88.3
46.8
30.6
14
10.2
6.8
8.9
18.1
39.6
67.7
82.9
93.9
85
57.4
28.6
13.9
7.6
7.8
8.3
19.5
394
74.3
86
114.6
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20.6
27.5
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10
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32.6
6.3
30.4

28
30.7
74.6

10.1
28.2
0.6
22
1.3

28
14.9
224

41
24.8
68.5
62.9
321
20.5

27
55.7
68.9

33
19.4
11.9

6.1
6.1
3.3
0.7
0.2
1.2
0.5
12.4
7.8

2.8
141
24.5
11.3

5.9

21
14
26.1
121

8.4
10.1
213
26.1
53.2
24.6
12.3

6.2

9.5

21
13
21
14.6



Aug-86 81.4 145.6 56.9 200 81.4 0 0 56.9 40
Sep-86 51.3 218.9 156.6 200 513 0 0 156.6 105.6
Oct-86 27.7 65.6 34.6 200 27.7 0 0 34.6 67.9
Nov-86 12.8 18.4 4.9 200 12.8 0 0 4.9 35.5
Dec-86 9.3 9.2 -0.4 199.6 9.3 0 0 0 17.6
Jan-87 8.2 24 -5.8 193.8 8.2 0 0 0 8.7
Feb-87 9.1 8 -1.1 192.7 9 0 0 0 4.4
Mar-87 20.2 41.7 13.2 200 20.2 0 6.7 5.9 6.7
Apr-87 41.4 80 41.3 200 41.4 0 0 41.3 27.2
May-87 73.9 33.6 -41.9 158.1 73.9 0 0 0 133
Jun-87 101 62 -42.1 124.7 92.2 8.8 0 0 8.9
Jul-87 124.2 95.1 -33.9 103.6 111.5 12.8 0 0 7.7
Aug-87 88.2 91.6 -1.2 103 87.7 0.6 0 0 6
Sep-87 54 68.5 111 114.1 54 0 0 0 4.2
Oct-87 24.8 79 50.3 164.4 24.8 0 0 0 4.3
Nov-87 14.3 70.2 52.8 200 14.3 0 0 17.2 11.9
Dec-87 9.8 23.3 12.8 200 9.8 0 0 12.8 11.5
Jan-88 7.9 39.2 3.2 200 7.9 0 27.7 3.2 7.4
Feb-88 8.4 21 -3.5 196.5 8.4 0 43.7 0 3.6
Mar-88 17.4 254 11.6 200 17.4 0 39.3 8.1 6.5
Apr-88 34.3 58.9 41.3 200 34.3 0 19.7 41.3 26.5
May-88 72.5 524 -12.9 187.1 72.5 0 9.8 0 14.4
Jun-88 92.6 48.2 -37 152.5 90.3 2.4 0 0 8.3
Jul-88 1235 61.2 -65.3 102.7 108 15.5 0 0 6
Aug-88 97.4 73 -28.1 88.2 83.8 13.7 0 0 51
Sep-88 51.3 106.1 49.5 137.7 513 0 0 0 6
Oct-88 23.9 91.3 62.9 200 23.9 0 0 0.6 5.2
Nov-88 15.5 98.5 78.2 200 15.5 0 0 78.2 44.3
Dec-88 8.4 23.2 2.8 200 8.4 0 11.6 2.8 215
Jan-89 9.6 33 11 200 9.6 0 233 11 16.8
Feb-89 8.2 2 -6.9 193.1 8.2 0 24 0 8
Mar-89 15.6 39 10.2 200 15.6 0 36.3 3.3 6.5
Apr-89 315 44.7 29.1 200 315 0 18.2 29.1 19.6
May-89 64.5 106.2 45.5 200 64.5 0 9.1 45.5 36.8
Jun-89 97.4 132 37.1 200 97.4 0 0 371 40.9

Jul-89 1125 26.2 -87.6 112.4 112.5 0 0 0 18.5
Aug-89 86.6 100.6 9 121.3 86.6 0 0 0 13.6
Sep-89 51.7 39.7 -13.9 112.9 46.2 5.5 0 0 6.3
Oct-89 28.6 71.6 394 152.3 28.6 0 0 0 5.7
Nov-89 12.8 140.6 101.5 200 12.8 0 21 53.8 333
Dec-89 5.5 2 -5.5 194.5 5.5 0 23 0 14
Jan-90 10.3 37 18.9 200 10.3 0 29.8 13.4 14.7
Feb-90 10 26.2 6.1 200 10 0 39.5 6.1 10.3
Mar-90 19.7 52.4 353 200 19.7 0 35 353 24.5
Apr-90 39.9 46.6 21.9 200 39.9 0 17.5 21.9 24.6
May-90 60.2 123.4 65.8 200 60.2 0 8.8 65.8 50.2
Jun-90 96.8 109.8 16.3 200 96.8 0 0 16.3 35.7

Jul-90 107.1 80.4 -30.7 169.3 107.1 0 0 0 19.1
Aug-90 88.8 88.1 -5.1 165 88 0.8 0 0 11.9



Sep-90
Oct-90
Nov-90
Dec-90
Jan-91
Feb-91
Mar-91
Apr-91
May-91
Jun-91
Jul-91
Aug-91
Sep-91
Oct-91
Nov-91
Dec-91
Jan-92
Feb-92
Mar-92
Apr-92
May-92
Jun-92
Jul-92
Aug-92
Sep-92
Oct-92
Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
Apr-93
May-93
Jun-93
Jul-93
Aug-93
Sep-93
Oct-93
Nov-93
Dec-93
Jan-94
Feb-94
Mar-94
Apr-94
May-94
Jun-94
Jul-94
Aug-94
Sep-94

51.3
27.5
15.7
9.6
7.6
10.8
19.9
39.9
81.6
104.9
111.8
95.1
48.9
30.6
13.2
8.8
8.6
10
16.5
32,5
63.3
81.8
90.6
76.5
50.4
24.6
13.5
9.3
8.5
7.2
15.5
35
61.7
87.6
111.8
93.3
44.5
25.9
13.5
8.7
5.2
7.3
16.9
36.5
58.7
98
1111
80.4
51

90.9
134.4
73.5
70
3.8
29.8
97.6
133.6
65.6
44.1
93
76.6
511
100.2
48.6
17.5

33.2
45.6
107.2
85.6
55.4
126.6
173.8
91.4
46.6
152.2
23.6
394

0.2
72.1
61.6

111.4
80.4
54.4
68.8
70.3
58.4

12
28.5

12.4
80.4
107.6
49.4
54.7
50

63

35
100.2
54.1
35.5
-4.9
10.1
68.5
106.1
-9.8
-53.5
-23.5
-22.3
-0.3
64.6
334
8.3
0.3
4.1
15.3
85
25.9
-21.4
29.7
88.6
36.4
19.6
117
9

9.9
-7.2
-6.9
49.5
4.8
26.2
-35.4
-41.6
20.8
40.9
36.6
-1.2
-5.2
-7.3
1
56.2
51.7
-42.8
-59.2
-32.9
8.8

200
200
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200
200
190.2
139.4
123
109.3
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178.6
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186.2
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200
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164.6
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192.1
200
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110.7
92.5
101.3
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19.9
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86.5
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30.6
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8.8
8.6
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16.5
325
63.3
81.8
90.6
76.5
50.4
24.6
13.5
9.3
8.5
7.2
15.2
35
61.7
87.6
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85.9
44.5
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10.6
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25.2
13.8
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42.4
21
12
7.1
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Oct-94
Nov-94
Dec-94
Jan-95
Feb-95
Mar-95
Apr-95
May-95
Jun-95
Jul-95
Aug-95
Sep-95
Oct-95
Nov-95
Dec-95
Jan-96
Feb-96
Mar-96
Apr-96
May-96
Jun-96
Jul-96
Aug-96
Sep-96
Oct-96
Nov-96
Dec-96
Jan-97
Feb-97
Mar-97
Apr-97
May-97
Jun-97
Jul-97
Aug-97
Sep-97
Oct-97
Nov-97
Dec-97
Jan-98
Feb-98
Mar-98
Apr-98
May-98
Jun-98
Jul-98
Aug-98
Sep-98
Oct-98

28.7
16

10
9.3
7.9
20.1
29.1
63.7
103.6
114.6
98.7
47.1
31
11.7
7.3
7.2
8.8
15.3
29.8
59.5
98.6
100.6
90.5
52.3
27.9
121
10.1
7.3
10.4
16.5
32.7
50.9
105.5
105.1
79.4
52.3
27.5
13.1
9.6
9.4
12.3
19.7
38.2
83.6
96.2
107.7
92.2
55.7
28.9

59.5
59.2
18.4
69.9

14
90
76.2
79.8
65.9
62.2
45.4
146.3
105.2

50.8
334
4.8
80.8
93
149.2
112.4
52
155.1
65.2
33.6
63.2
25.5
55.6
39
26.6
90.8
79.7
58.3
72.5
63.7
31.6
32.6
13
71.2
30.8
71.8
39.2
56.7
57
47.8
96.4
44
13.6

27.8
40.2
7.9
26.1
-6.9
-4.9
63.9
17.3
-19.2
-52
-39.6
-3.9
108
65.6
-4.7
0.3
5.2
4.2
77.7
48.2
52.8
15.8
-41.1
95
34.1
13.6
35.7
-1.7
23.9
22.2
234
50.8
-22.1

-10.5
8.2
2.5

18.2
3.1
27.3
18
48
16.2

-21.2

-33.4

-62.3

-0.6

-13.9

-16

129.1
169.3
177.1
200
193.1
188.3
200
200
180.8
133.8
107.3
105.2
200
200
195.3
195.6
200
200
200
200
200
200
158.9
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200
200
200
198.3
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200
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177.9
140.5
133.1
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143.8
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165.1
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200
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178.8
148.9
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95.1
87.5

28.7
16

10
9.3
7.9
19.9
29.1
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103.6
109.6
85.6
45.2
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11.7
7.3
7.2
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29.8
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98.6
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50.9
105.5
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8.2
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8.2
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Nov-98
Jan-99
Jul-99
Aug-99
Sep-99
Oct-99
Nov-99
Dec-99
Jan-00
Feb-00
Mar-00
Apr-00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Oct-00
Nov-00
Dec-00
Jan-01
Feb-01
Mar-01
Apr-01
May-01
Jun-01
Jul-01
Aug-01
Sep-01
Oct-01
Nov-01
Dec-01
Jan-02
Feb-02
Mar-02
Apr-02
May-02
Jun-02
Jul-02
Aug-02
Sep-02
Oct-02
Nov-02
Dec-02
Jan-03
Feb-03
Mar-03
Apr-03
May-03

149
7.2
128.2
83.4
56
27.9
16.2
9.6
8

11
23.3
33.9
69.9
96.2
98.8
85
52.3
314
13.9
6.6
8.6
9.9
171
37.7
70.7
96.8
101.9
99.3
52.3
28.9
17.9
11
10.4
113
18.5
36.8
55.5
98
125
94.5
63.4
25.9
13.3
8.9
6.6
7.7
17.6
32.3
61.3

40.6
37
63.4
70.7
71.6
63.1
75.4
42
30.6
25
351
56
164.9
219
91.2
68.4
110.6
29.6
51.4
0

0

34

6

40
79.2
94.4
73.6
48.6
84.4
147.9
85.6
20

1
29.8
38.1
102.5
111.4
74.8
66.6
35
52.5
78

30

11

0

13
25.8
24.6
95.6

23.8
-2.5
-51.9
-8.2
20.1
321
55.4
17.2
2.5
10.1
25.6
30.1
92.2
117.3
-12.1
-20
52.8
-3.2
35.3
-6.6
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-53.1
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63.4
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193.4
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65.8
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Jun-03
Jul-03
Aug-03
Sep-03
Oct-03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun-05
Jul-05
Aug-05
Sep-05
Oct-05
Nov-05
Dec-05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun-06
Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec-06

95
109.1
95.1
53.3
26.4
15.5
9.7
6.2
9.8
20
34.8
64.5
89.3
104.4
78.9
57.8
28.7
15.2
8

7.1
9.6
16.1
354
56.2
118.7
121.2
95.6
59.2
30.4
15.5
8.1
10.8
9.5
18.8
37.5
68.6
99.2
122.7
90.5
49.8
26.9
16.3
11.6
529

77.3
38.8
99.9
107.8
94.6
94.4
45.6
9.2

98
66.3
117
57.5
116.7
60.8
39.7
58.4
63.9
335
29
31.2
14
57.1
47.2
323
141.7
148.3
76.6
51
95.9
23.3
79.3
36
59.9
93.6
106.1
53.9
100.4
52.6
163.3
120.2
50.8
36.6
725

-21.5
-72.2
-0.1
49.1
63.5
74.3
20.3
-6.2
-5.8
65.1
43.2
54.2
-27.2
6.4
-21.2
-20
26.7
45.6

-3.3
8.3
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43.5

-81.9
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45.2
13.6
18.1
75.7
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53.8
28.7
15.2

7.1
9.6
16.1
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56.2
118.7
121.2
95.6
59.2
30.4
15.5
8.1
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9.5
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DETAILED WATER BALANCE CALCULATIONS - CATCHMENT 1
0 Mt. Pleasant Road, Caledon. ON

1 Climate Information

Precipitation
Evapotranspiration
Water Surplus

N

Infiltration Rates

Table 2 Approach - Infiltration factors

Topography: rolling land

Soil Type: sand, silt to silty sand
Cover: Cultivated Land

Total

Infiltration (0.55 x 196)
Run-off (196-108)

Table 3 Approach - Typical Recharge Rates

Coarse Sand and Gravel
Fine to medium sand
Silty sand to sandy silt
Silt

Clayey Silt

Clay

725
529
196

0.2
0.25
0.1
0.55

108
88

>250
200-250
150-200
125-150
100- 125
<100

Site development area is underlain by sand, silt to silty sand

Based on the above, the recharge rate is typically

w

Pre-Development Property Statistics
Paved Area

Roof Area

Landscape Area

Total

FN

Post-Development Property Statistics
Paved Area

Roof Area

Landscape Area

Total

ha

6.71
6.71

ha
0.92
0.205
5.585
6.71

mm/a
mm/a
mm/a

mm/a
mm/a

mm/a
mm/a
mm/a
mm/a
mm/a
mm/a

150~200 mm/a

m2

67100
67100

m2
9200
2050

55850

67100



5. Annual Pre-Development Water Balance

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) | Infiltration (m3) Run-off (m3)
Impervious Paved Area 0 0 0 0 0
Areas Roof Area 0 0 0 0 0
Pervious Areas Landscape Area 67,100 48,648 28,397 11,138 9,113
67,100 48,648 28,397 11,138 9,113

Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated from paved and roof areas.

6. Annual Post-Development Water Balance

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) | Infiltration (m3) Run-off (m3)
Impervious Paved Area 9200 6,670 667 0 6,003
Areas Roof Area 2050 1,486 149 0 1,338
Pervious Areas Landscape Area 55850 40,491 23,636 9,271 7,585
67,100 48,648 24,451 9,271 14,926

Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated from paved and roof areas.

7. Comparision of Pre- and Post -Development

Precipitation (m3)

Evapotranspiration (m3)

Infiltration (m3)

Run-off (m3)

Pre-Development 48,648 28,397 11,138 9,113
Post-Development 48,648 24,451 9,271 14,926
Change in % -17 64
8. Requirement for Infiltration of Roof Run-off
Volume of Pre-Development Infiltration 11,138
Volume of Post-Development Infiltration 9,271
Deficit from Pre to Post Development Infiltration 1,867
Percentage of Roof Runoff required to match the pre-development infiltration (%) 140




DETAILED WATER BALANCE CALCULATIONS-CATCHMENT 2
0 Mt. Pleasant Road, Caledon. ON

1 Climate Information

Precipitation
Evapotranspiration
Water Surplus

N

Infiltration Rates

Table 2 Approach - Infiltration factors

Topography: rolling land

Soil Type: sand, silt to silty sand
Cover: Cultivated Land

Total

Infiltration (0.55 x 196)
Run-off (196-108)

Table 3 Approach - Typical Recharge Rates

Coarse Sand and Gravel
Fine to medium sand
Silty sand to sandy silt
Silt

Clayey Silt

Clay

725
529
196

0.2
0.25
0.1
0.55

108
88

>250
200-250
150-200
125-150
100- 125
<100

Site development area is underlain by sand,silt to silty sand

Based on the above, the recharge rate is typically

w

Pre-Development Property Statistics
Paved Area

Roof Area

Landscape Area

Total

FN

Post-Development Property Statistics
Paved Area

Roof Area

Landscape Area

Total

ha

5.57
5.57

ha
0.18
0.075
5.315
5.57

mm/a
mm/a
mm/a

mm/a
mm/a

mm/a
mm/a
mm/a
mm/a
mm/a
mm/a

150~200 mm/a

m2

55700
55700

m2
1800
750
53150
55700



5. Annual Pre-Development Water Balance

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) | Infiltration (m3) Run-off (m3)
Impervious Paved Area 0 0 0 0 0
Areas Roof Area 0 0 0 0 0
Pervious Areas Landscape Area 55,700 40,383 23,572 9,246 7,565
55,700 40,383 23,572 9,246 7,565

Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated from paved and roof areas.

6. Annual Post-Development Water Balance

Land Use Area (m2) Precipitation (m3) Evapotranspiration (m3) | Infiltration (m3) Run-off (m3)
Impervious Paved Area 1800 1,305 131 0 1,175
Areas Roof Area 750 544 54 0 489
Pervious Areas Landscape Area 53150 38,534 22,493 8,822 7,218
55,700 40,383 22,678 8,822 8,882

Assuming no infiltration occurring in paved and roof areas, and 10% of precipitation to be evaporated from paved and roof areas.

7. Comparision of Pre- and Post -Development

Precipitation (m3)

Evapotranspiration (m3)

Infiltration (m3)

Run-off (m3)

Pre-Development 40,383 23,572 9,246 7,565
Post-Development 40,383 22,678 8,822 8,882
Change in % -5 17
8. Requirement for Infiltration of Roof Run-off
Volume of Pre-Development Infiltration 9,246
Volume of Post-Development Infiltration 8,822
Deficit from Pre to Post Development Infiltration 423
Percentage of Roof Runoff required to match the pre-development infiltration (%) 86
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Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

Laboratories (V1)

Page 1 of 10

Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory

(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations
are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating
conformity with a specified requirement.

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



CLIENT NAME: MISC AGAT CLIENT ON

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 197494518

PROJECT: SP17-212-30
ATTENTION TO: Sudhakar Kurli
SAMPLED BY:Sudhakar Kurl

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Water Quality Assessment (mg/L)

DATE RECEIVED: 2019-07-18 DATE REPORTED: 2019-07-25
20190717-001- 20190717-002- 20190717-003-
SAMPLE DESCRIPTION: Mw4 MwW?2 Mw1
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2019-07-17 2019-07-17 2019-07-17
Parameter Unit G/S: A G/S:B RDL 362226 RDL 362272 RDL 362273
Electrical Conductivity uS/cm 2 423 2 511 2 691
pH pH Units 6.5-8.5 NA 7.95 NA 7.91 NA 7.84
Saturation pH (Calculated) 7.28 7.16 7.01
Langelier Index (Calculated) 0.67 0.75 0.83
(Tg;‘?('ﬂ:{gg)ess (as CaCO3) mgiL 80-100 0.5 202 0.5 232 0.5 321
Total Dissolved Solids mg/L 500 20 222[<B] 20 314[<B] 20 500([B]
Alkalinity (as CaCO3) mg/L 30-500 5 176 5 214 5 219
Bicarbonate (as CaCO3) mg/L 5 176 5 214 5 219
Carbonate (as CaCO3) mg/L 5 <5 5 <5 5 <5
Hydroxide (as CaCO3) mg/L 5 <5 5 <5 5 <5
Fluoride mg/L 15 0.05 <0.05[<A] 0.05 <0.05[<A] 0.10 <0.10[<A]
Chloride mg/L 250 0.10 5.95[<B] 0.10 8.84[<B] 0.20 7.18[<B]
Nitrate as N mg/L 10.0 0.05 8.64[<A] 0.05 0.49[<A] 0.10 33.1[>A]
Nitrite as N mg/L 1.0 0.05 0.27[<A] 0.05 <0.05[<A] 0.10 <0.10[<A]
Bromide mg/L 0.05 <0.05 0.05 <0.05 0.10 <0.10
Sulphate mg/L 500 0.10 11.5[<B] 0.10 47.0[<B] 0.20 12.5[<B]
Ortho Phosphate as P mg/L 0.10 <0.10 0.10 <0.10 0.20 <0.20
Ammonia as N mg/L 0.02 <0.02 0.02 <0.02 0.02 <0.02
Total Phosphorus mg/L 0.02 1.21 0.02 0.40 0.02 0.93
Total Organic Carbon mg/L 0.5 3.1 0.5 15 0.5 2.9
Colour TCU 5 5 <5[<B] 5 <5[<B] 5 <5[<B]
Turbidity NTU 5 3.0 29700[>B] 0.5 4210[>B] 0.5 7480[>B]
Calcium mg/L 0.05 73.2 0.05 77.9 0.05 121
Magnesium mg/L 0.05 4.56 0.05 9.16 0.05 4.69
Sodium mg/L 20 200 0.05 3.12[<A] 0.05 3.28[<A] 0.05 3.32[<A]
Potassium mg/L 0.05 1.55 0.05 11.3 0.05 5.86
Aluminum mg/L 0.1 0.004 0.802[>B] 0.004 0.719[>B] 0.004 2.30[>B]
Antimony mg/L 0.006 0.003 <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A]

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: MISC AGAT CLIENT ON

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 197494518

PROJECT: SP17-212-30
ATTENTION TO: Sudhakar Kurli
SAMPLED BY:Sudhakar Kurl

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Water Quality Assessment (mg/L)

DATE RECEIVED: 2019-07-18 DATE REPORTED: 2019-07-25
20190717-001- 20190717-002- 20190717-003-
SAMPLE DESCRIPTION: Mw4 Mw2 Mw1
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2019-07-17 2019-07-17 2019-07-17
Parameter Unit G/S: A G/S:B RDL 362226 RDL 362272 RDL 362273
Arsenic mg/L 0.025 0.003 <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A]
Barium mg/L 1 0.002 0.139[<A] 0.002 0.069[<A] 0.002 0.109[<A]
Beryllium mg/L 0.001 <0.001 0.001 <0.001 0.001 <0.001
Boron mg/L 5 0.010 0.031[<A] 0.010 0.033[<A] 0.010 0.031[<A]
Cadmium mg/L 0.005 0.001 <0.001[<A] 0.001 <0.001[<A] 0.001 <0.001[<A]
Chromium mg/L 0.05 0.003 <0.003[<A] 0.003 <0.003[<A] 0.003 0.004[<A]
Cobalt mg/L 0.001 0.006 0.001 0.002 0.001 0.006
Copper mg/L 1 0.003 <0.003[<B] 0.003 0.004[<B] 0.003 0.010[<B]
Iron mg/L 0.3 0.010 0.654[>B] 0.010 1.31[>B] 0.010 2.65[>B]
Lead mg/L 0.01 0.001 <0.001[<A] 0.001 0.002[<A] 0.001 0.007[<A]
Manganese mg/L 0.05 0.002 2.40[>B] 0.002 0.230[>B] 0.002 0.834[>B]
Mercury mg/L 0.001 0.0001 <0.0001[<A] 0.0001 <0.0001[<A] 0.0001 <0.0001[<A]
Molybdenum mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002
Nickel mg/L 0.003 <0.003 0.003 <0.003 0.003 <0.003
Selenium mg/L 0.05 0.004 <0.004[<A] 0.004 <0.004[<A] 0.004 <0.004[<A]
Silver mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002
Strontium mg/L 0.005 171 0.005 0.297 0.005 0.476
Thallium mg/L 0.006 <0.006 0.006 <0.006 0.006 <0.006
Tin mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002
Titanium mg/L 0.002 0.030 0.002 0.017 0.002 0.039
Tungsten mg/L 0.010 <0.010 0.010 <0.010 0.010 <0.010
Uranium mg/L 0.02 0.002 <0.002[<A] 0.002 <0.002[<A] 0.002 <0.002[<A]
Vanadium mg/L 0.002 <0.002 0.002 0.003 0.002 0.005
Zinc mg/L 5 0.005 0.008[<B] 0.005 0.008[<B] 0.005 0.020[<B]
Zirconium mg/L 0.004 <0.004 0.004 <0.004 0.004 <0.004
% Difference/ lon Balance % NA 4.04 NA 438 NA 3.43

(Calculated)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.
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5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 197494518 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: SP17-212-30 http://www.agatlabs.com
CLIENT NAME: MISC AGAT CLIENT ON ATTENTION TO: Sudhakar Kurli
SAMPLING SITE: SAMPLED BY:Sudhakar Kurl

Water Quality Assessment (mg/L)
DATE RECEIVED: 2019-07-18 DATE REPORTED: 2019-07-25

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: A Refers to Ontario Drinking Water Quality Standards. Na value is derived from O. Reg. 248, B Refers to Ontario Drinking Water Quality
Standards - Aesthetic Objectives and Operational Guidelines
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

362226 Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.
362273 Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.
Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 4 of 10
Results relate only to the items tested. Results apply to samples as received.




CLIENT NAME: MISC AGAT CLIENT ON

Guideline Violation

AGAT WORK ORDER: 19T494518

PROJECT: SP17-212-30

ATTENTION TO: Sudhakar Kurli

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER UNIT GUIDEVALUE RESULT
362226 20190717-001-MW4 169(m?;./|5)eﬁ?(.)&06 Water Quality Assessment (mg/L) Aluminum mg/L 0.1 0.802
362226 20190717-001-MW4 169(m(;}EfA?6&OG Water Quality Assessment (mg/L) Iron mg/L 0.3 0.654
362226 20190717-001-MW4 169(mog./FLz)eAg(.D 240G Water Quality Assessment (mg/L) Manganese mgiL 0.05 2.40
362226 20190717-001-MW4 169(mcg);./FL{)e£(.D&OG Water Quality Assessment (mg/L) Total Hardness (as CaCO3) (Calculate mg/L 80-100 202
362226 20190717-001-MW4 169(m(g)g./FL{)e,£(.) 206 Water Quality Assessment (mg/L) Turbidity NTU 5 29700
362272 20190717-002-MW2 169(m%/f)efb £OG Water Quality Assessment (mg/L) Aluminum mg/L 01 0.719
362272 20190717-002-MW2 169(m%/|3)eA?IO&OG Water Quality Assessment (mg/L) Iron mg/L 0.3 131
362272 20190717-002-MW2 169(m%}F|ffA€Jé 20G Water Quality Assessment (mg/L) Manganese mg/L 0.05 0.230
362272 20190717-002-MW2 169(mcg);./FL{)e£(.D&OG Water Quality Assessment (mg/L) Total Hardness (as CaCO3) (Calculated) mg/L 80-100 232
362272 20190717-002-MW2 169(m?g./|I:_{)e,3(')&OG Water Quality Assessment (mg/L) Turbidity NTU 5 4210
362273 20190717-003-MW1 169(m%/'3)ef(') £OG Water Quality Assessment (mg/L) Aluminum mg/L 0.1 2.30
362273 20190717-003-MW1 169(m%}$)i?6&0G Water Quality Assessment (mg/L) Iron mg/L 0.3 2.65
362273 20190717-003-MW1 169(m(;}Flf;eA?6&OG Water Quality Assessment (mg/L) Manganese mg/L 0.05 0.834
362273 20190717-003-MW1 169(mog./FL{)e/g(.)&OG Water Quality Assessment (mg/L) Total Hardness (as CaCO3) (Calculate mg/L 80-100 321
362273 20190717-003-MW1 lGQ(m%}FL{)'Bf('D&OG Water Quality Assessment (mg/L) Turbidity NTU 5 7480
362273 20190717-003-MW1 0.Reg.169/03(mg/L) Water Quality Assessment (mg/L) Nitrate as N mg/L 10.0 33.1

GUIDELINE VIOLATION (V1) Page 5 of 10

Results relate only to the items tested. Results apply to samples as received.



Quality Assurance
CLIENT NAME: MISC AGAT CLIENT ON
PROJECT: SP17-212-30
SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

AGAT WORK ORDER: 197494518
ATTENTION TO: Sudhakar Kurli
SAMPLED BY:Sudhakar Kurl

Water Analysis

RPT Date: Jul 25, 2019 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Salngple Dup #1 | Dup #2 RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Water Quality Assessment (mg/L)
Electrical Conductivity 360471 940 942 0.2% <2 108% 80% 120%
pH 360471 8.10 8.00 1.2% NA 100% 90% 110%
Total Dissolved Solids 362801 164 162 1.2% <20 98% 80% 120%
Alkalinity (as CaCO3) 360471 358 359 0.3% <5 98% 80% 120%
Bicarbonate (as CaCO3) 360471 358 359 0.2% <5
Carbonate (as CaCO3) 360471 <5 <5 NA <5
Hydroxide (as CaCO3) 360471 <5 <5 NA <5
Fluoride 357185 <0.25 <0.25 NA <0.05 99% 90% 110% 96% 90% 110% 108% 85% 115%
Chloride 357185 103 103 0.0% <0.10 91% 90% 110% 101% 90% 110% 111% 85% 115%
Nitrate as N 357185 0.99 1.00 NA <0.05 94% 90% 110% 102% 90% 110% 108% 85% 115%
Nitrite as N 357185 <0.25 <0.25 NA <0.05 NA  90% 110% 106% 90% 110% 108% 85% 115%
Bromide 357185 <0.25 <0.25 NA <0.05 93% 90% 110% 100% 90% 110% 105% 85% 115%
Sulphate 357185 128 130 1.0% <0.10 95% 90% 110% 101% 90% 110% 100% 85% 115%
Ortho Phosphate as P 357185 <0.50 <0.50 NA <0.10 97% 90% 110% 102% 90% 110% 111% 80% 120%
Ammonia as N 363013 <0.02 <0.02 NA <0.02 93% 90% 110% 101% 90% 110% 102% 70% 130%
Total Phosphorus 362160 0.03 <0.02 NA <0.02 100% 80% 120% 99% 90% 110% 101% 70% 130%
Total Organic Carbon 360517 1.3 1.2 NA <05 91% 90% 110% 92% 90% 110% 81% 80% 120%
Colour 362741 29 30 2.7% <5 102% 90% 110%
Turbidity 362226 362226 29700 29800 0.6% <05 98% 90% 110%
Calcium 362226 362226 73.2 74.3 1.5% <0.05 97% 90% 110% 98% 90% 110% 123% 70% 130%
Magnesium 362226 362226 4.56 4.54 0.4% <0.05 98% 90% 110% 99% 90% 110% 117% 70% 130%
Sodium 362226 362226 3.12 3.14 0.7% <0.05 96% 90% 110% 96% 90% 110% 119% 70% 130%
Potassium 362226 362226 1.55 1.57 1.1% <0.05 97% 90% 110% 97% 90% 110% 120% 70% 130%
Aluminum 362160 <0.004 <0.004 NA <0.004 94% 90% 110% 91% 90% 110% 104% 70% 130%
Antimony 362160 <0.003 <0.003 NA <0.003 100% 90% 110% 95% 90% 110% 118% 70% 130%
Arsenic 362160 <0.003 <0.003 NA <0.003 100% 90% 110% 99% 90% 110% 119% 70% 130%
Barium 362160 0.012 0.011 8.7% <0.002 106% 90% 110% 106% 90% 110% 121% 70% 130%
Beryllium 362160 <0.001 <0.001 NA <0.001 101% 90% 110% 99% 90% 110% 125% 70% 130%
Boron 362160 0.310 0.322 3.8% <0.010 107% 90% 110% 102% 90% 110% 100% 70% 130%
Cadmium 362160 <0.001 <0.001 NA <0.001 99% 90% 110% 101% 90% 110% 104% 70% 130%
Chromium 362160 <0.003 <0.003 NA <0.003 100% 90% 110% 103% 90% 110% 104% 70% 130%
Cobalt 362160 <0.001 <0.001 NA <0.001 103% 90% 110% 103% 90% 110% 130% 70% 130%
Copper 362160 <0.003 <0.003 NA <0.003 100% 90% 110% 105% 90% 110% 128% 70% 130%
Iron 362160 <0.010 <0.010 NA <0.010 110% 90% 110% 102% 90% 110% 114% 70% 130%
Lead 362160 <0.001 <0.001 NA <0.001 100% 90% 110% 101% 90% 110% 124% 70% 130%
Manganese 362160 0.020 0.020 0.0% <0.002 107% 90% 110% 106% 90% 110% 107% 70% 130%
Mercury 360517 <0.0001 <0.0001 NA <0.0001 101% 90% 110% 101% 80% 120% 101% 80% 120%
Molybdenum 362160 0.011 0.011 0.0% <0.002 104% 90% 110% 101% 90% 110% 117% 70% 130%
Nickel 362160 <0.003 <0.003 NA <0.003 108% 90% 110% 109% 90% 110% 106% 70% 130%
QUALITY ASSURANCE REPORT (V1) Page 6 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: MISC AGAT CLIENT ON AGAT WORK ORDER: 197494518
PROJECT: SP17-212-30 ATTENTION TO: Sudhakar Kurli
SAMPLING SITE: SAMPLED BY:Sudhakar Kurl
Water Analysis (Continued)
RPT Date: Jul 25, 2019 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper

Selenium 362160 <0.004 <0.004 NA <0.004 103% 90% 110% 103% 90% 110% 128% 70% 130%
Silver 362160 <0.002 <0.002 NA <0.002 102% 90% 110% 108% 90% 110% 105% 70% 130%
Strontium 362160 16.7 16.7 0.0% <0.005 100% 90% 110% 101% 90% 110% 114% 70% 130%
Thallium 362160 <0.006 <0.006 NA <0.006 103% 90% 110% 106% 90% 110% 129% 70% 130%
Tin 362160 <0.002 <0.002 NA <0.002 105% 90% 110% 101% 90% 110% 125% 70% 130%
Titanium 362160 0.003 0.004 NA <0.002 104% 90% 110% 100% 90% 110% 124% 70% 130%
Tungsten 362160 <0.010 <0.010 NA <0.010 96% 90% 110% 100% 90% 110% 123% 70% 130%
Uranium 362160 <0.002 <0.002 NA <0.002 106% 90% 110% 91% 90% 110% 106% 70% 130%
Vanadium 362160 <0.002 <0.002 NA <0.002 103% 90% 110% 104% 90% 110% 103% 70% 130%
Zinc 362160 <0.005 <0.005 NA <0.005 93% 90% 110% 94% 90% 110% 119% 70% 130%
Zirconium 362160 <0.004 <0.004 NA <0.004 100% 90% 110% 99% 90% 110% 118% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only
where the average of the two duplicates is greater than five times the RL.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 7 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.



CLIENT NAME: MISC AGAT CLIENT ON

PROJECT: SP17-212-30
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 197494518

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Sudhakar Kurli
SAMPLED BY:Sudhakar Kurl

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE

Water Analysis
Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE
pH INOR-93-6000 SM 4500-H+ B PC TITRATE
Saturation pH (Calculated) SM 2320 B CALCULATION
Langelier Index (Calculated) SM 2330B CALCULATION
Total Hardness (as CaCO3) (Calculated) MET-93-6105 EPA SW-846 6010C & 200.7 CALCULATION
Total Dissolved Solids INOR-93-6028 SM 2540 C BALANCE
Alkalinity (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Bicarbonate (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Carbonate (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Hydroxide (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Fluoride INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Chloride INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Nitrate as N INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Nitrite as N INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Bromide INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Sulphate INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Ortho Phosphate as P INOR-93-6004 SM 4110B ION CHROMATOGRAPH
Ammonia as N INOR-93-6059 SM 4500-NH3 H LACHAT FIA
Total Phosphorus INOR-93-6057 Quikchem 10-115-01-3-A & SM LACHAT FIA
Total Organic Carbon INOR-93-6049 EPA 415.1 & SM 5310 SHIMADZU CARBON ANALYZER
Colour INOR-93-6046 SM 2120 B SPECTROPHOTOMETER
Turbidity INOR-93-6044 SM 2130 B NEPHELOMETER
Calcium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Magnesium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Sodium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Potassium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Aluminum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Antimony MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Arsenic MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Barium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Beryllium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Boron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cadmium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Chromium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cobalt MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Copper MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Iron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Lead MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Manganese MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Mercury MET-93-6100 EPA SW 846 7470 & 245.1 CVAAS
Molybdenum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Nickel MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Selenium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Silver MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Strontium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Thallium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tin MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Titanium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
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Method Summary

CLIENT NAME: MISC AGAT CLIENT ON

PROJECT: SP17-212-30
SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 197494518
ATTENTION TO: Sudhakar Kurli

SAMPLED BY:Sudhakar Kurl

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Tungsten MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Uranium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Vanadium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zinc MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zirconium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
% Difference/ lon Balance (Calculated) SM 1030 E CALCULATION

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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@ @ @ F Laboratories

5835 Coopers Avenue

Mississauga, Ontario L4Z 1Y2

Ph: 905.712.5100 Fax: 905.712.5122
webearth.agatiabs.com

"
y Cha | n Of CUStOdy Reco rd If this is a Drinking Water sample, please use Drinking Water Chain of Custody Form (potable water consumed by humans)
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TSIO8I 202X |08g0 | =il = ‘# 3
L B EEE R 2=l 2 | gl = s
~4o(5s|U00 85|88 |c olg|g|2 | z
A Date Time #of Sample Comments/ |25 | /2|38 |E|lalelw|ls|&]ls]e 2
S le Id ficati - 3 YNNI 5 |5 2| & — | 2| E T|lo|lZ2|c|a a | = &
Sp ENaECRCON Sampled Sampled | Containers | Matrix Special Instructions = 5 E] S E DQ Z|& gé EIEE CE: § 3 3 &
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