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1.0. INTRODUCTION AND BACKGROUND  

Sirati & Partners Consultants Ltd. (SIRATI) was retained by De Zen Realty Company Limited. (the 

Client) to conduct a hydrogeological investigation for Development at 95 Joymar Drive , Mississauga, 

Ontario (the Site or the Property).   

The Site is located at Northeast side of Joymar Drive between Tannery Street and Thomas Street in the 

Streetsville area of the City of Mississauga, Ontario. Mullet Creek passes along the east side of the Site. 

The approximate Site location is presented in Figure 1-1. 

The Site currently consists of car repair shops properties identified as 95 Joymar Drive (66 Thomas 

Street), Mississauga, Ontario and the existing property will be redeveloped with residential buildings. 

It is understood that the Client intends to build apartment building in five phases with several levels 

(Maximum 22 levels and 4 levels of parking), with total of 1026 units. A copy of design drawings is 

included in Appendix A.  

It should be noted that based on the new drawings provided by the client, this report is an updated version 

of the report entitled “Final Hydrogeological Investigation Report for The Proposed Development At 

66 Thomes St, Mississauga, ON.” Prepare by SIRATI, dated September 01, 2023. 

1.1. Objective 

The purpose of the hydrogeological investigation was to characterize the soil/bedrock and groundwater 

conditions, assess the requirements for groundwater control, and assess any impacts on the surrounding 

environment due to the proposed development and provide recommendations or mitigative measures. 

1.2. Scope of Work 

This hydrogeological investigation was carried out concurrently with the geotechnical investigation 

planned and executed at the Site by SIRATI, and consisted of the following completed scope of work: 

• Review of available background information: a review of available geological and 

hydrogeological information for the Site and surrounding areas was conducted to understand the 

regional geological and hydrogeological settings. 

• Review of available investigation reports: a review of available subsurface investigation 

reports completed for the Site was conducted to understand the local soil and groundwater 

conditions of the Site. 

• Site inspection and Water Well Inventory Survey: an inspection of the Site was conducted to 

observe the existing site features. In addition, a well inventory survey was conducted by 

reviewing the Ministry of the Environment, Conservation and Parks (MECP) database for the 

properties within approximately 500 m radius of the site boundary or the estimated zone of 

influence for assessment of potential impact on the water supply well due to the development. 

• Completion of boreholes/monitoring wells: Boreholes and monitoring wells were completed 

across the Site to obtain the information of soil, bedrock and groundwater at the Site.  
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• Groundwater monitoring: Groundwater levels were measured in the five (5) monitoring wells 

installed at the Site to obtain the groundwater level conditions in the Site area for the 

interpretation of groundwater flow directions.  

• Groundwater Sampling and Testing: Two groundwater samples were collected from a 

selected monitoring wells for chemical analysis as per Peel Region Sewer Use Bylaw to assess 

the general water quality. 

• In-situ hydraulic conductivity tests: In-situ hydraulic conductivity tests (single well response 

tests) in all existing monitoring wells to estimate the hydraulic conductivity of the underlying 

soils. 

• Evaluating short-term and long-term water taking impacts: Evaluating the need for permit-

to-take-water (PTTW) and registration in the Environmental Activity and Sector Registry 

(EASR).  

• Water balance (Preliminary): a preliminary water balance assessment was completed using 

the Thornthwaite water balance method for the proposed development as part of the 

hydrogeological study. The water balance study was based on available climatic information 

associated with pre-development and proposed post-development conditions at the subject 

lands. 

• Data processing and report preparation: the data obtained from this hydrogeological 

investigation were reviewed and processed, and a report was prepared summarizing the results 

and findings of the investigation. 
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2.0. DEVELOPMENT PLAN 

Based on the site development drawings provided by the Client, the Site has a total area of 27,775.64 m², 

and is currently occupied by car repair shops properties, which will be demolished during the proposed 

development and replaced by residential buildings.  

The design drawings are shown and provided in Appendix A and the summary of the proposed 

construction is presented in Table 2-1. 

Table 2-1: Summary of Proposed Development 

 

3.0. ENVIRONMENTAL FEATURES 

To assess environmental features, the databases maintained by the Ministry of Natural Resources and 

Forestry (MNRF), the Ministry of Environment, Conservation and Parks (MECP), and the Credit Valley 

Conservation (CVC) were reviewed.  

Based on the data reviewed, the primary watershed that the Site is in, is the  Great Lakes-St. Lawrence 

River and the secondary watershed is Northern Lake Ontario and Niagara River. As shown on Figure 

3-1, the Site is located within the tertiary watershed of Sixteen Mile Creek-Credit River and the 

Quaternary watershed is showed on Figure of 3-2 which is Mary Fix Creek-Credit River.  

Mullet Creek which passes through the east side of the property is a tributary of Credit River which 

flows into the Credit River in 4.4 kilometres downstream from the Site. Ultimately, the Credit River 

drains into Lake Ontario. 

It should be noted that Mullet Creek is located at the east side of the development area therefore some 

parts of the study site are considered by  CVC as waterbodies. As a result, CVC regulated area is located 

within the Site and on Figure 3-3 the area of this regulation is presented.  

Based on the MNRF database, the Site is not located in an area of natural heritage & scientific interest 

(ANSI) or in a wetland or woodland area. However, at the southeast side of the Site there is a wooded 

area, which is shown in Figure 3-4.  

Based on review of the MECP’s Source Protection Information Atlas, the Site is not located within a 

Wellhead Protection Area (WHPA) or surface water Intake Protection Zone (IPZ). However, the Site is 

located in a Highly Vulnerable Aquifers (HVA) area. 

Apartment Building 

 Building number Stories Proposed Unites 
Total of 

Units 

1 Phase 1 (Tower A) 18 204 

1026 

2 Phase 2 (North Building Podium) 8 173 

3 Phase 2B (North Building Podium) 8 180 

4 Phase 3 (South Building) 12 203 

5 Phase 4 (Tower B) 22 261 
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4.0. PHYSICAL SETTING 

4.1. Topography and Drainage 

Using the interactive topographic map generator (https://atlas.gc.ca), the topography in the vicinity of 

the Site is generally controlled by nearby Mullet Creek (tributary) watershed, and the Mullet Creek 

surface drainage towards the Credit River. As shown in Figure 3-4, the topographic elevation at the Site 

ranges between 152 m above mean sea level (mAMSL) and 157 mAMSL, with a general slope towards 

the southeast.  

Based on the borehole elevation survey carried out by SIRATI, the highest elevation was measured to 

be 157.6 mAMSL at BH/MW23-102 while the lowest elevation was measured to be 153.8 mAMSL at 

BH/MW23-104.  

4.2. Physiography 

According to Chapman and Putnam (1984), and the Physiography Map of Southern Ontario (Map 

P. 2715, Scale 1: 600,000) prepared by the Ontario Department of Mines and Northern Affairs, the Site 

is in the Till Moraines. 

Figure 4-1 shows the approximate location of the Site and the physiography regions. 

4.3. Overburden 

Based to the Map of Quaternary Geology of Ontario prepared by the Ontario Department of Northern 

Development and Mines and database maintained by the Ontario Geological Survey, the Site is 

predominantly silt to silty clay matrix, high in matrix carbonate content and clast poor, thin layer of drift.  

Figure 4-2 shows the Quaternary Geology of the Site. 

4.4. Bedrock Geology 

According to the Map of Bedrock Geology of Ontario (Map 2544, Scale 1:1,000,000), prepared by the 

Ontario Department of Northern Development and Mines, the Site is underlain by the Upper Ordovician 

Queenston Formation composed of shales, limestone, dolostone and siltstone. 

Figure 4-3 presents the approximate site location in Queenston Formation bedrock area.  
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5.0. REGIONAL HYDROGEOLOGY 

Water well records on file with the Ministry of the MECP were used as a database for this 

hydrogeological assessment. A total of sixty (60) water well records were found within a radius of 500 

m from the Site, which are summarized in Appendix B.  The approximate locations of the recorded 

MECP water wells are shown in Figure 5-1. 

Based on the MECP’s well records, one (1) well (Well ID# 4902143, Drilled in 09/18/1963 and has salty 

water) was constructed for commercial use, and the other wells were for monitoring wells, observation 

wells, abandoned wells or were records with no detailed wells’ use information. The 1963 commercial 

well only supplied 2 GPM of water and appears to be located where there is now a retirement home and 

is very unlikely to still be in use. The area is serviced with City water, and no drinking water wells would 

be expected. 

Five (5) wells including well ID #4909697, 7325288, 7314274, 7302257 & 7302258, recorded as a 

monitoring/observation well were found to be located inside the Site. A summary of the on-site 

monitoring wells is presented in Table 5-1 and the loges are presented in Appendix B-1. 

Table 5-1: Summary of Recorded MECP Water Supply Well and on-site Monitoring Well 

Well ID Well Tag# Well Use Location 
Screen 

Depth  
Soil/bedrock Groundwater   

4909697 A024778 Test Hole 

Inside 

the Site 

area 

Open hole:  

2.7 ~ 4.3 

mbgs 

0 ~ 0.6 mbgs: fill 

0.6 ~ 2.7 mbgs: Silt 

(Clay, Sand- Brown 

& Dense) 

2.7 ~ 4.7 mbgs: Silt 

(Sand, Gravel-Grey 

& Dense) 

4.7 ~ 4.9 mbgs: Shale 

(Grey & Hard) 

No information 

7325288 A248723 
No 

information 

Inside 

the Site 

area 

No 

information 
No information No information 

7314274 A243748 

monitoring/o

bservation 

well 

Inside 

the Site 

area 

Open hole:  

2.1 ~ 3.7 

mbgs 

0 ~ 3.7 mbgs: Sandy 

Silt (Brown) 
3.1 

7302257 A199244 
Test Hole/ 

Monitoring 

Inside 

the Site 

area 

Open hole:  

2.4 ~ 4 mbgs 

0 ~ 0.8 mbgs: 

Asphalt 

0.8 ~ 2.7 mbgs: Clay 

(Silt, - Brown) 

2.7 ~ 3 mbgs: Sand 

(Brown) 

3 ~ 4 mbgs: Shale 

(Gray) 

No information 

7302258 A199245 
Test Hole/ 

Monitoring 

Inside 

the Site 

area 

Screen:  

3 ~ 4.6 mbgs 

0 ~ 0.8 mbgs: 

Asphalt 

0.8 ~ 3.7 mbgs: Clay 

(Brown) 

3.7 ~ 4.6 mbgs: shale 

(Gray) 

No information 
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Based on the presented details in the water well records, the overburden material encountered, was 

consists of Silt, Clay, Sand and Gravel. Bedrock (shale) was encountered at several of the well locations 

at the depth from the surface to about 4.6 metres below ground surface. 

 

6.0. FIELD WORK METHODOLOGY 

6.1. Borehole Drilling and Monitoring Well Installation 

Borehole drillings and well installations were carried out at the Site, between May 18th and 23rd, 2023, 

as part of geotechnical investigation conducted by SIRATI. A total of five (5) boreholes (BH-101, 

BH-102, BH-103, BH-104 and BH-107) were advanced into bedrock to depth ranging from 4.6 mbgs to 

9.6 mbgs (BH-107 was cored to a depth of 9.6 mbgs). Monitoring wells installed at all these boreholes. 

The monitoring wells consist of a PVC screen with 50 mm diameter and 3.0 m or 3.05 m long. The 

approximate borehole and monitoring well locations are shown in Figure 6-1. Details of the boreholes 

and monitoring wells are included in borehole logs in Appendix C. 

The construction details for the monitoring wells are presented in Table 6-1. 

Table 6-1 Monitoring Well Construction Details 

Monitoring 

Well 

Ground 

Elevation 

 

(mAMSL) 

Borehole 

Depth 

(mbgs) 

MW 

Depth 

(mbgs) 

Screen 

Interval  

(mbgs) 

Remark Screened Bedrock 

BH/MW23-101 155.90 6.20 6.10 3.05 ~ 6.10 
Auger refusal at 

4.6 mbgs 

Shale Bedrock -

Highly weathered 

(W4), Grey 

BH/MW23-102 157.70 6.20 6.10 3.05 ~ 6.10 
Auger refusal at 

6.1 mbgs 

Shale Bedrock -

Highly weathered 

(W4), Grey 

BH/MW23-103 153.90 9.50 9.10 6.10 ~ 9.10 
Auger refusal at 

4.8 mbgs 

Shale Bedrock-

Highly to 

Moderately 

weathered (W4), 

Grey 

BH/MW23-104 153.80 5.03 5.03 1.98 ~ 5.03 
Auger refusal at 

4.6 mbgs 

Shale Bedrock-

Highly weathered 

(W4), Grey 

BH/MW23-107 156.40 9.60 9.10 6.10 ~ 9.10 
Auger refusal at 

4.6 mbgs 

Shale Bedrock-

Highly to 

Moderately 

weathered (W4), 

Grey 

Notes: mAMSL – metres above mean sea level; mbgs – metres below ground surface 

6.2. Groundwater Monitoring and Elevation Survey 

After the well installations, groundwater levels were measured on May 30, June 16th and July 07th, 2023, 

in the installed monitoring wells. In addition, the location and elevation survey were conducted using a 

GPS unit on the boreholes and the monitoring wells completed at the Site. 
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6.3. Hydraulic Conductivity Test (Single Well Response Test/Slug Test)  

In-situ hydraulic conductivity tests, also called as single well response test or slug test, were conducted 

on all monitoring wells. During the test, a datalogger was placed in the tested monitoring well after the 

initial water level was measured. Then, a certain amount of water was removed from the test well (for a 

rising head test) to create a water level drawdown in the well.  The recovery of water level was recorded 

by the datalogger, and the data was then used for estimating the hydraulic conductivity of the screened 

soil or bedrock. It should be noted that monitoring well BH/MW23-102 had a weak recharge rate and 

after 21 hours had only 60.9 cm water level rising so the conductivity test is calculated according to this 

data.  

6.4. Groundwater Sampling and Chemical Testing  

Groundwater samples were collected on June 02, 2023, from Monitoring Wells BH/MW23-104 and 

BH/MW23-107 for chemical testing to assess the general water quality for the purpose of disposal of 

excess water potentially generated from the Site.  

The groundwater samples were submitted to AGAT Laboratories (AGAT) for analysis as per the Peel 

Region-law Region Sewer Use Bylaw. In addition, for each of the collected water samples, one (1) 

filtered water sample was analyzed for metals elements. However, for analyzing BTEX, F1-F4 PHCs 

based on O.Reg. 153, water samples were taken from both above-mentioned monitoring wells.  

7.0. SUMMARIZED SITE CONDITIONS 

7.1. Soil Stratigraphy 

The soils retrieved during the borehole drilling were observed. The soils encountered at the borehole 

locations generally consisted of fill materials beneath topsoil, underlain by native soils and then shale 

bedrock. The fill materials were found to consist mainly of clayey silt, some sand, trace gravel and trace 

construction debris. The native soils mainly consisted of very dense soils mainly composed of sandy silt 

till, some clay, trace of some gravel and cobbles.  

The main soil types encountered at the Site are as follows: 

• Asphalt: found at all locations with a thickness ranging between 50 mm and 150 mm except two 

monitoring wells BH/MW23-101 and BH/MW23-107. 

• Granular Fill: found at all locations with a thickness ranging between 150 mm at monitoring 

wells BH/MW23-104 to 460 mm at the monitoring wells BH/MW23-101. 

• Fill materials: encountered in all the borehole locations except BH/MW23-102, mainly 

consisting of very moist clayey silt, some sand, trace gravel, trace construction debris and 

extending to a maximum depth of 3.1 mbgs.  

• Clayey silt till except BH/MW23-103 in the other monitoring wells found at depths from 

1.5 mbgs to 4.6 mbgs. 

• Sandy silt till except BH/MW23-104, a layer of sandy silt till was encountered from the depth 

ranging from 2.3 mbgs to 4.8 mbgs.  
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• Shale Bedrock (Georgian Bay Formation): encountered in all boreholes at depths ranging from 

4.6 mbgs to 9.6 mbgs.  

The details of the soil descriptions are presented in the Borehole Logs in Appendix C. Geological cross-

sections profile are presented in Figure 7-1 and 7-2. 

7.2. Groundwater Conditions 

Groundwater conditions were monitored three times during the hydrogeological investigation.  

7.2.1.1. Groundwater Levels and Elevations 

Groundwater levels were measured on May 30th, June 16th and July 07th, 2023, in the monitoring wells 

installed at the Site.  The measured and recorded groundwater levels are presented in Table 7-1. 

Table 7-1 Measured Groundwater Levels in Monitoring Wells 

Notes:  mAMSL – metres above mean sea level; mbgs – metres below ground surface. 

As presented above, the groundwater levels measured in the monitoring wells across the Site ranged 

from 3.64 mbgs at BH/MW23-107 on May 30,2023 to 1.84 mbgs at BH/MW23-104 on June 16 and July 

07, 2023, while elevations ranged from 151.88 mAMSL at BH/MW23-104 on May 30, 2023 to 

154.33 mAMSL at BH/MW23-102 on July 07, 2023. 

7.2.1.2. Groundwater Flow Direction  

Based on the water level elevations dated July 07 ,2023 groundwater elevation contours were 

constructed. Accordingly, the groundwater flow direction was inferred to be towards the southeast, as 

shown in Figure 7-3. 

7.3. Estimated Hydraulic Conductivity 

The hydraulic conductivity (K-value) of the screened bedrock was estimated based on the results 

obtained from the single well response tests (slug tests).  

Single well response tests (slug tests) were conducted in the monitoring wells (BH/MW23-101, 

BH/MW23-102, BH/MW23-103, BH/MW23-104 and BH/MW23-107) on June 02 and June 16, 2023. 

A rising head test was performed in the tests. Based on the data obtained from the tests, the hydraulic 

conductivity for the screened bedrock was estimated utilizing the Aqtesolv pumping test software with 

the Hvorslev method. Records of the slug tests and the data processing are provided in Appendix D. The 

results of the estimated hydraulic conductivity are summarized in Table 7-2. 

Monitoring Well 

Ground 

Elevation 

(mAMSL) 

Screen 

Interval 

(mbgs) 

Date: May 30, 2023 Date: June 16, 2023 Date: July 07, 2023 

Depth to 

Groundwater 

(mbgs) 

Groundwater 

Elevation 

(mAMSL) 

Depth to 

Groundwater 

(mbgs) 

Groundwater 

Elevation 

(mAMSL) 

Depth to 

Groundwater 

(mbgs) 

Groundwater 

Elevation 

(mAMSL) 

BH/MW23-101 155.90 3.05 - 6.10 3.01 152.90 2.92 152.98 2.98 152.92 

BH/MW23-102 157.70 3.05 - 6.10 3.54 154.16 3.42 154.28 3.37 154.33 

BH/MW23-103 153.90 6.10 - 9.10 1.98 151.93 1.89 152.01 1.85 152.05 

BH/MW23-104 153.80 1.98 - 5.03 1.93 151.88 1.84 151.96 1.84 151.96 

BH/MW23-107 156.40 6.10 - 9.10 3.64 152.76 3.57 152.83 3.53 152.87 
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Table 7-2: Results of Estimated Hydraulic Conductivity as per Slug Tests 

Monitoring Well 
Screen Depth 

(mbgs) 
Tested Soil Type  

Hydraulic Conductivity  

(m/s) 

BH/MW23-101 3.05 - 6.10 Shale Bedrock 6.6 x 10-7 

BH/MW23-102 3.05 - 6.10 Shale Bedrock 1.0 x 10-7 

BH/MW23-103 6.10 - 9.10 Shale Bedrock 8.7 x 10-6 

BH/MW23-104 1.98 - 5.03 Silt Fill/Silt Till/Shale Bedrock 1.9 x 10-6 

BH/MW23-107 6.10 - 9.10 Shale Bedrock 6.5 x 10-7 

Geometric Mean 9.3 x 10-7 

As presented above, the estimated hydraulic conductivity ranged from 6.5 x 10-7 m/s to 1.9 x 10-6 m/s, 

with a geometric mean of 9.3 x 10-7 m/s.  

7.4. Groundwater Quality 

Two groundwater samples were taken from BH/MW23-104 and BH/MW23-107 on June 2, 2023, and 

were submitted to AGAT for analysis and comparison to the Peel Region Sewer Use By-Law (53-2010). 

For comparison purpose, one (1) water sample for each set was filtered on the field and sent to the 

laboratory and analyzed for metals. The analytical results for the analyzed groundwater samples are 

presented in Appendix E.  

The analytical results were compared with the Limits for Peel Region Sewer Use By-law, and 

exceedances were found for several parameters. The details of the exceedances are presented in 

Table 7-3. 
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Table 7-3: Exceedances of Peel Region Sewer Use By-Law 53-2010 (units in mg/L) 

SAMPLE 

ID 

SAMPLE 

TITLE 
GUIDELINE 

ANALYSIS 

PACKAGE 
PARAMETER UNIT 

GUIDE 

VALUE 
RESULT 

5
0

3
6
8

9
3

 
 

B
H

/M
W

2
3

-1
0

4
 

ON Peel SM 

Peel Region 

Sanitary - 

Organics 

Benzene mg/L 0.002 0.420 

Ethylbenzene mg/L 0.002 0.183 

Toluene mg/L 0.002 0.403 

Xylenes (Total) mg/L 0.0044 0.508 

Peel Sanitary 

Sewer Use 

By-Law - 

Inorganics 

CBOD (5) mg/L 15 32 

Phenols mg/L 0.008 0.870 

Total Arsenic mg/L 0.02 0.171 

Total Chromium mg/L 0.08 0.450 

Total Copper mg/L 0.05 0.459 

Total Kjeldahl Nitrogen mg/L 1 9.82 

Total Manganese mg/L 0.05 23.0 

Total Nickel mg/L 0.08 0.546 

Total Phosphorus mg/L 0.4 2.15 

Total Selenium mg/L 0.02 0.045 

Total Suspended Solids mg/L 15 9840 

Total Zinc mg/L 0.04 2.10 

ON Peel SN 

Peel Region 

Sanitary - 

Organics 

Benzene mg/L 0.01 0.420 

Ethylbenzene mg/L 0.16 0.183 

Toluene mg/L 0.27 0.403 

Peel Sanitary 

Sewer Use 

By-Law - 

Inorganics 

Total Aluminum mg/L 50 285 

Total Manganese mg/L 5 23.0 

Total Suspended Solids mg/L 350 9840 
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ON Peel SM Peel Sanitary 

Sewer Use 

By-Law - 

Inorganics 

Phenols mg/L 0.008 0.045 

Total Arsenic mg/L 0.02 0.337 

Total Chromium mg/L 0.08 1.05 

Total Copper mg/L 0.05 1.83 

Total Kjeldahl Nitrogen mg/L 1 2.04 

Total Lead mg/L 0.120 0.271 

Total Manganese mg/L 0.05 26.3 

Total Nickel mg/L 0.08 1.26 

Total Phosphorus mg/L 0.4 0.48 

Total Selenium mg/L 0.02 0.106 

Total Suspended Solids mg/L 15 28200 

Total Zinc mg/L 0.04 2.91 

ON Peel SN 

Total Aluminum mg/L 50 474 

Total Manganese mg/L 5 26.3 

Total Suspended Solids mg/L 350 28200 
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8.0. CONSTRUCTION DEWATERING  

Construction dewatering is intended to lower the groundwater levels in the excavation area in order to 

ensure a dry working condition.  

The requirements for construction dewatering generally depend on the Site’s soil and groundwater 

conditions including soil type, soil/bedrock permeability or hydraulic conductivity, local groundwater 

levels, and the design of the proposed development such as the foundation and/or basement elevation, 

as well as the size of proposed structure, etc. 

8.1. Proposed Development, Anticipated Excavation and Dewatering  

As indicated before, the subject Site is to be developed with 5 building blocks in five phases (phase 1, 

2A, 2B, 3 & 4) comprising condo and podium with a maximum of 22 story high-rise mix-use building 

with four (P1 to P4) underground parking levels. The finished floor elevation for P4 is 8.7 metres below 

P1. It should be noted that, as per received drawings from the client, the elevation of the parking levels 

are, 153.40, 150.50, 147.60 and 144.70 mAMSL for P1, P2, P3, and P4 levels, respectively. 

Based on the drawings, the ground elevation is 157.00 mAMSL and the established ground floor 

elevation will be at 157.00 mAMSL, the finished floor elevation for P4 Level will be 144.70 mAMSL. 

The excavation for footing construction will be 1 m below the finished floor of P4 Level then the 

excavation may extend to the elevation of 143.70 mAMSL for concrete slab P4 Level.   

Based on the groundwater level records, the measured groundwater levels ranged from 151.88 mAMSL 

to 154.33 mAMSL, which is above the anticipated excavation. Therefore, groundwater control shall be 

considered during the construction. In addition, long-term subdrainage discharge will be considered 

assuming the sub-drainage systems are placed at the same level as the finished floor of the lowest P4 

Level.  

8.2. Construction Dewatering Rate Estimation (Short-term) 

Based on the drawings, observed Site condition, and expected excavation, the excavation for P4 Level 

will cut through the overburden soils and into shale bedrock. As per drawings, the area of P4 level 

(6837.98 m2) is relatively smaller than P1, P2, and P3 areas. For the purpose of water balance analysis 

and dewatering requirements it is assumed that the P4 area is similar to the P1, P2 and P3 levels. 

To estimate the construction dewatering volume, the following equation for an unconfined aquifer at a 

steady-state condition was used.  

 Q = K*(H2-hw
2) / [0.733 * log (R/re)]  

 Where: Q = dewatering rate  (m/s) 

  K = average hydraulic conductivity for silt  (m/s)  

  H = aquifer thickness or initial water level to reference datum (m) 

  hw = target water level to a reference datum (1 m) 

  re = effective radius = (excavation area/π)1/2  (m) 

  Ro = zone of influence = 3000 x (H-hw) x K1/2 (m, from the edge of excavation) 

  R = zone of influence = re + Ro (m, from the centre of excavation) 
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Estimation of the construction dewatering rate is be based on the following assumptions or parameters. 

• The highest groundwater elevation at 154.33 mAMSL  

• The target dewatering elevation at 143.70 mAMSL for P4 Level excavation (assuming 1 m 

below the P4 Level)  

• The dewatering area is 13,083.14 m2  

• The hydraulic conductivity (9.3 x 10-7 m/s).  

Based on above, the dewatering rate for excavation and construction of the building foundation 

(including ground floor and underground levels) was estimated to be approximately  216,186 L/day with 

a safety factor of 2 applied, for the purpose of temporary dewatering designing and permit 

application/registration.  The estimated zone of influence was 114 m from the centre of excavation, or 

about 31 m from the edge of excavation. 

It should be noted that the application of a safety factor is considered for a more conservative assessment 

to cover or address some uncertainties in order to provide the reference for dewatering designing and/or 

for permit application. It is known that the equation used in dewatering rate estimation is applied for a 

steady state condition. In general, at the beginning of pumping, the pumping rate may be greater than 

that at the steady state condition, because the water stored in the soils and bedrock shall be removed as 

well. Moreover, the overburden soils are usually more permeable than the bedrock, although the 

saturated thickness would be limited.  

To account for the stormwater runoff on a rainy day during the construction at the Site, a 20 mm daily 

rainfall has been considered for the purpose of dewatering design.  It is known that the gross excavation 

area is 13,083.14 m². The total runoff volume is given by the following formula:  

Total Runoff Volume (V) per day = Excavation Area x Rainfall Intensity  

            = 13,083.14 m2 x 0.02 m/day 

           = 261.66 m3 /day or 261,663 L/day. 

Hence, the maximum short-term dewatering volume during the construction of the P1, P2, P3 and P4 

levels including the stormwater to be accumulated inside the excavation is 477,849 L/day (or 

216,186 L/day for groundwater; plus 261,663 L/day for stormwater runoff). The details of the 

calculations are provided in Appendix F. 

8.3. Sub-drainage Dewatering (Long-term) 

Given that the proposed excavation (and finished construction) is expected to encounter the groundwater 

table, some form of weeping tile and/or foundation drainage system could be considered in the detailed 

design. 

Based on the drawing details provided, considering the P4 finished floor elevation of 144.70 mAMSL 

and the highest groundwater elevation of 154.33 mAMSL, the total drawdown is calculated to be 9.63 m.  

The groundwater flux from the underground drainage system could be calculated using the Darcy 

equation (from Groundwater, 1979 by R. Freeze and A. Cherry): 
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 Q = k * i * A, where: 

 Q is the volume of water (m3/s) 

 K is the hydraulic conductivity (9.3 x 10-7 m/s) 

 i is the hydraulic gradient (m/m), and  

 A is the total lateral seepage area (m2). 

The hydraulic gradient would be estimated based on the projected drawdown while the radius or zone 

of influence (ROI or ZOI) is calculated using the Sichardt formula (Ro = 3000 * Sw * K1/2). Values 

obtained from the hydrogeological investigation were used for the hydraulic conductivity, hydraulic 

gradient and ZOI calculations.  

Based on the dimensions provided in the architectural drawings and the available field data, dewatering 

of the proposed permanent drainage system was estimated to be 260,650 L/day (with a safety factor of 

1.5 applied). The maximum zone of influence was calculated to be 28 m from the edge of the building.  

(Detailed calculations provided in Appendix F). 

It should be noted that should details of weeping tile or sub-drain system be made available, the long-

term dewatering estimation should be re-evaluated accordingly. The civil engineers should at their 

discretion consider a safety factor when conducting the design.  

8.4. Regulatory Permits or Registration  

Any construction dewatering or water taking in Ontario are governed by Ontario Regulation 387/04 – 

Water Taking and Transfer, an Ontario regulation made under the Ontario Water Resource Act (OWRA), 

and/or Ontario Regulation 63/16 – Registration under Part II.2 of the Act – Water Taking, made under 

Environmental Protection Act and/or Section 34 of the Ontario Water Resources Act (OWRA).  

According to Section 34 of the OWRA, any water taking over 50,000 litres per day may not take place 

without a valid permit, which shall be applied and obtained in accordance with the MECP’s permit-to-

take-water (PTTW) Manual, dated April 2005. 

According to O. Reg. 63/16, a PTTW will not be required for temporary construction dewatering (for 

six months or less) in an amount greater than 50,000 L/day but less than 400,000 L/day. However, a 

registration or posting shall be processed through Environmental Activity and Sector Registry (EASR). 

Based on the dewatering rate estimation, the temporary construction dewatering will be 477,849 L/day 

with 216,186 L/day of groundwater. Therefore, a PTTW will be required for the short-term dewatering.  

The estimated long-term drainage discharge is 260,650 L/day, which exceeds the limit of 50,000 L/day. 

Therefore, a PTTW will be required for the long-term drainage.  
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9.0. WATER BALANCE (PRELIMINARY) 

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. 

9.1. Site Condition 

The Site is currently occupied by an existing commercial building with associated parking and paved 

areas all around. Mullet Creek passes along the east side of the Site. 

The Site is located at MECP district of Halton-Peel and in the region of Central region also it is located 

in Source Protection Area of Credit Valley with highly vulnerable aquifer with score 6. There is not any 

Wellhead Protection Area Q1 & Q2. 

Based on the design drawings which are mentioned in table 2-1, the proposed development consists of 

5 buildings and walk-outs with four (4) levels of underground parking.  

For the purpose of water balance assessment, the development area can be categorized into three (3) 

types of areas: paved area, building/roof area and landscape area, which are shown on Figures 9-1 and 

9-2. A summary of the surface areas of the development site is presented in Table 9-1. 

Table 9-1: Pre-and Post-Development Site Conditions 

Areas Type of Land Coverage 
Pre-Development 

Area (m2) 

Post- Development 

Area (m2) 

Impervious Area 
Paved Area 17,230.24 4,139.18 

Building/Roof Area 7,670.14 7,366.25 

Pervious Area Landscape Area 2,875.26 16,270.21 

Total (m2) 27,775.64 27,775.64 

9.2. 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 (∆S). 

The annual water budget can be expressed as: 

 P = ET + R + I + ∆S 

Where: 

 P = Precipitation (mm/year) 

 ET = Evapotranspiration (mm/year) 

 R = Run-off (mm/year) 

 I = Infiltration (mm/year) 

 ∆S = Change in groundwater storage (taken as zero) (mm/year) 
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9.3. Climatic Data  

The climatic data including monthly average temperature and precipitation were obtained from 

Environment Canada, for Toronto Island A weather station (Climate Identifier: 6158665, 43°38’N, 

79°24’W) located at about 24.8 km distance from the Site.  

Data was available between the years 1958 to 1994, i.e., 36 years. Temporal variations of mean annual 

temperature and precipitation are shown on Figures 9-3 and 9-4.   

 

Figure 9-3:  Mean Annual Temperature at the Site 

 

Figure 9-4: Mean Annual Precipitation at the Site 
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Average monthly variations of both temperature and precipitation were calculated for the period from 

1958 to 1994 (36 years) and is presented below in Figure 9-5. The highest average temperature was 

recorded in the month of July, while the highest precipitation was in the month of August. 

 

Figure 9-5: Mean Monthly Average Temperature and Precipitation at the Site 

 

Based on the data for the precipitation and temperature, actual evapotranspiration was estimated to be 

about 572 mm/annum using the USGS Thornthwaite Monthly Water Balance (Appendix G), and the 

average annual precipitation was recorded to be 844 mm/annum. 

9.4. Infiltration and Run-off 

As indicated above, the actual evapotranspiration was estimated to be 572 mm/annum. Given the average 

annual precipitation of 844 mm/annum, there is a water surplus of 272 (=844-572) 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 surplus into infiltration and surface run-off, the 

Ministry of Environment, Conservation and Parks (MECP) infiltration factor was used. The MECP 

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.  

9.5. Water Balance/Budgets  

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

provided in Appendix G and are presented in Tables 9-2 to 9-4 below.  
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Table 9-2: Annual Pre-Development Water Balance 

Land Use Area (m2) 
Precipitation 

(m3) 

Evapotranspiration 

(m3) 

Infiltration 

(m3) 

Run-off  

(m3) 

Impervious 

Areas 

Paved Area 17,230.24 14,542 1,454 0 13,088 

Building/Roof 

Area 
7,670.14 6,474 647 0 5,826 

Pervious 

Areas 

Landscape 

Area 
2,875 2,427 1,645 547 235 

  27,776 23,443 3,746 547 19,149 

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

   

Table 9-3: Annual Post-Development Water Balance 

Land Use Area (m²) 
Precipitation 

(m³) 

Evapotranspiration 

(m3) 

Infiltration 

(m³) 

Run-off  

(m³) 

Impervious 

Areas 

Paved Area 4,139 3,493 349 0 3,144 

Building/Roof 

Area 
7,366 6,217 622 0 5,595 

Pervious 

Areas 

Landscape 

Area 
16,270 13,732 9,307 3,098 1,328 

  27,776 23,443 10,278 3,098 10,067 

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

roof areas. 

 

Table 9-4: Comparison of Pre- and Post Development Water Balance Components 

 
Precipitation  

(m3) 
Evapotranspiration  

(m3) 
Infiltration 

 (m3) 
Run-off 

(m3) 

Pre-Development 23,443 3,746 547 19,149 

Post-Development 23,443 10,278 3,098 10,067 

Change in Volume 
 

6,531 2550 -9,082 

Change in (%) 
  

466 -47 

 

9.6. Summary of Water Balance Calculation 

Based on the above calculations: 

1) There is a net decrease in run-off at the Site of about 9,082 m3/annum (or 47% decrease), 

from 19,149 m3/annum to 10,067 m3/annum. This decrease is a result of the landscaping of 

the Site with more pervious areas such as grass land areas and reduction in paved area. 

2) There is a net excess of about 2,550 m3 /annum (466% increase) in the post-development 

infiltration from 547 m3 to 3,098 m3 on a yearly basis. 
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10.0. ASSESSMENT OF POTENTIAL IMPACTS  

An assessment was made on the potential impacts due to short-term construction dewatering or long-

term drainage on the natural features and/or use of water wells.  

10.1. Natural Features 

As discussed, natural features such as wetlands and woodlands are not present on or adjacent to the Site. 

Therefore, any impact on these natural features on or near the Site would not be anticipated. Mullet 

Creek is located at the east side of the development area. 

10.2. Private Water Wells Near the Site 

The MECP water well database indicated that there is a 2 GPM commercial water supply well identified 

within 500 m of the Site that was installed over 60 years ago and is very unlikely to still be in use. Given 

that the Site and its vicinity are in an urban area of the City of Mississauga, where city water is provided, 

the impact due to the proposed development on the private water wells would not be anticipated. 

Moreover, due to the proposed development, infiltration will be increased because of the increased 

pervious area at the Site. 

10.3. Source Water Protection Area  

The Site does not lie either in a groundwater wellhead protection area (WHPA), surface water intake 

protection zones, Significant Groundwater Recharge Area (SGRA). There Site is classified as being in 

a Highly Vulnerable Aquifer (HVA) area, however site-specific data doesn’t show any aquifer units; in 

addition, there are no nearby groundwater users. There should be no impacts on the water sources 

(surface water or groundwater) due to the proposed development.  

10.4. Ground Settlement 

Based on the dewatering requirement assessment, the maximum zone of influence was estimated to be 

31 m from the edge of excavation due to short term construction dewatering and 28 m from the edge of 

the building for the long-term dewatering. There are existing buildings located within the estimated 

ZOIs, which include the properties at the west of the Site and a residential building located to the 

southeast of the Site.   

As a result, the potential dewatering activities may likely cause a concern of ground settlement on the 

neighboring properties.  
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11.0. CONCLUSIONS AND RECOMMENDATIONS 

This report was prepared by SIRATI in support of a proposed re-development at the Site located at 

95 Joymar Drive, in the City of Mississauga, Ontario. Based on the hydrogeological investigation 

conducted on the Site, the following conclusions and recommendations are presented: 

• The Site and its vicinity drains within the Lake Ontario East Tributaries (Sixteen Mile Creek), 

Subwatershed in Mary Fix Creek-Credit River Watershed under the jurisdiction of the Credit 

River Conservation (CVC). Mullet Creek passes along the east side of the Site and in direct air 

distance of 4.68 km southeast of the Site drains into Credit River and finally Credit river drains 

to Lake Ontario.  

• The Site is located in the Till Moraines physiographic region and near the boundary of Till Plains 

(Drumlinized) and cover by thin layer of drift deposits and underlain by shale of the Upper 

Ordovician Queenston Formation composed of shale with interbed siltstone, sandstone, 

limestone and dolostone. 

• The soil stratigraphy revealed at the Site generally consisted of fill materials under the topsoil, 

underlain by native soil of sand, locally with silt, and then by shale bedrock. The bedrock was 

encountered at the depths ranging from 4.6 mbgs to 4.8 mbgs. 

• Groundwater levels measured in the monitoring wells ranged from 1.93 mbgs to 3.64 mbgs, while 

elevations ranged from 151.88 mAMSL to 154.33 mAMSL. 

• The hydraulic conductivity estimated for the screened shale bedrock ranged from 1.0 x 10-7 m/s 

to from 8.7 x 10-6 m/s, with a geometric mean of 9.3 x 10-7 m/s. 

• Based on the soil and groundwater conditions and the proposed development design and 

drawings, the short-term dewatering rate is anticipated to be approximately 477,849 L/day with 

a safety factor of 2 considered, which includes the runoff accumulated due to 20 mm daily 

precipitation. A PTTW will be required for the anticipated temporary construction dewatering. 

• The long-term sub-drain discharge is anticipated to be approximately 260,650 L/day (with a 

safety factor of 1.5 considered). A PTTW will be required for the proposed long-term sub-

drainage discharge. 

• The maximum zone of influence due to the construction dewatering was estimated to be 

approximately 31 m from the edge of the excavation or building.  

• The result of water quality data shows that there are various exceedances in the water quality 

base on the Peel Region Sanitary Sewer Use By-Law. Therefore, the groundwater generated from 

the construction dewatering at the Site can be considered to be discharged to the local sanitary 
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sewer system after filtration or treatment. Should the water generated be discharged to the storm 

water sewer system, additional treatment shall be applied.  

• A permit or agreement to use the sewer system shall be obtained from the local government or 

agency prior to water discharge. 

• Based on the water balance assessment, an infiltration excess is anticipated in an amount of 

2,550 m3/year, while the runoff will decrease by 9,082 m3/year. 

• The design and installation of a construction dewatering system is usually the responsibility of 

the construction contractor. The contractor should verify the information presented in this report. 

This may be done by examining the hydrogeological conditions in a large test pit or a full-range 

pumping test by the dewatering subcontractor.  

• It is recommended to conduct surveying and monitoring prior to and during construction 

dewatering to monitor any settlement effects on existing buildings and structures on the 

neighboring properties. 

• During the period of active dewatering, water levels should be monitored within the excavation 

footprints and around the perimeter of the excavation to confirm the zone of influence from 

dewatering system. In addition, the discharge quality should be monitored. 

• A Dewatering Management Plan should be devised and approved by SIRATI prior to 

commencement of dewatering at the Site.  

• The records of all water taking must be maintained, including the dates and duration of water 

takings, and the total measured volume of water pumped per day for each day that water is taken. 

These records must be kept up to date and available at or near the Site of the water taking so that 

they can be produced for inspection if requested by Provincial or Municipal Officers. 
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13.0. LIMITATIONS AND USE OF THE REPORT 

This report was produced by SIRATI for the sole use of the Client for the Site and may not be relied 

upon by any other person or entity without the written authorization of 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 

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. 
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 MECP Water Well Records 

Well ID 
Number 

Well Tag 
Number 

Completion 
Date 

Type of Well Depth 
of Well 

Water 
Found 
Depth 

STATIC Water 
Type 
(Kind) 

Pump 
Rate 

Soils 

7151894 A103034 08/20/2010 Test Hole/ 
Monitoring 

20 (ft) 

No 
informatio
n 

- - - 0’ ~ 15’: Sand (Silt-
Brown, Very dense) 

15’ ~ 20’: Clay (Silt, 
Gray) 

7203857 A143187 05/28/2013 

monitoring/ 
observation well 

15 (ft) 

No 
informatio
n 

- - - 0’ ~ 4’: Silt (Gravel-
Brown, Hard) 

4’ ~ 15’: Silt (Clay, 
Gravel-Gray, Hard) 

7287634 A198626 - - - - - - - - 

7242253 N/A 05/07/2015 - - - - - - - 

7224931 A163059 06/19/2014 Decommission 
50mm. MW 

5.3m - - - - - 

7224895 A157286 07/08/2014 Decommission 
50mm. MW 

5.5m - - - - - 

7189898 A120887 09/24/2012 Test Hole/ 
Observation and 
Monitoring Hole 

18’ - - - - 0’ ~ 5’: Sand (Fill-
Brown) 

5’ ~ 14’: Silt (Brown, 
Moist) 

14’ ~ 18’: Silt (Gray, 
Moist) 

7224897 N/A 07/08/2014 Decommission 
50mm. MW 

5.5m - - - - - 

7221009 A163059 04/14/2014 Test Hole/ 
Observation and 
Monitoring Hole 

5.2m - - - - 0’ ~ 2’: Fill (Brown) 

2’ ~ 11’: Sand (Silt, 
Brown) 

11’ ~ 17’: Sand (Silt, 
Gray) 

4902143 N/A  09/18/1963 Commercial 38.1m 80’ 18’ Salty 2 GPM 0’ ~ 1’: Topsoil 

1’ ~ 35’: Clay and 
Stones 

35’ ~ 128’: Blue 
Shale  

4909511 N/A 07/14/2004 Abandoned 1.82m - - - - - 

7162891 A095114 02/16/2010 

monitoring/ 
observation well 

6.1m Dry - - - 0’ ~ 10’: Sandy silt fill 
(Organics, Cobbles, 
Roots-Brown, Dense) 

10’ ~ 20’: Sandy silt 
(Clay-Reddish 
brown, Dense) 



7174622 A123805 12/01/2011 Test Hole/ 
Observation and 
Monitoring Hole 

4.6m - - - - 0’ ~ 5’: Fill (Topsoil-
Brown) 

5’ ~ 10’: Clay (Silt-
Brown) 

10’ ~ 15’: Clay (Silt-
Gray) 

7174623 A126488 12/01/2011 Test Hole/ 
Observation and 
Monitoring Hole 

1.8m - - - - 0’ ~ 0.5’: Gravel 
(Gray) 

0.5’ ~ 6’: Clay (Silt-
Brown) 

7174624 A126511 12/01/2011 Test Hole/ 
Observation and 
Monitoring Hole 

1.8m - - - - 0’ ~ 0.5’: Gravel 
(Gray) 

0.5’ ~ 6’: Clay (Silt-
Brown) 

7207318 A144993 05/03/2013  N/A      

7207903 A142339 05/22/2013  N/A      

7211401 A145015 02/27/2013  N/A      

7217445 A160740 02/21/2014 Test Hole/ 
Observation and 
Monitoring Hole 

7.6m     0’ ~ 6’: Sand (Gravel, 
Fill-Brown) 

6’ ~ 15’: Silt (Sand-
Brown) 

15’ ~ 25’: Silt (Clay-
Gray) 

7217446 A160739 02/21/2014 Test Hole/ 
Observation and 
Monitoring Hole 

8.5m
  

    0’ ~ 6’: Sand (Gravel, 
Fill-Brown) 

6’ ~ 15’: Silt (Sand-
Brown) 

15’ ~ 28’: Silt (Clay-
Gray) 

7217447 A160738 02/21/2014 Test Hole/ 
Observation and 
Monitoring Hole 

7.5m     0’ ~ 6’: Sand (Gravel, 
Fill-Brown) 

6’ ~ 15’: Silt (Sand-
Brown) 

15’ ~ 24.5’: Silt (Clay 
Rock-Gray) 

7217448 A160737 02/21/2014 Test Hole/ 
Observation and 
Monitoring Hole 

7.6m     0’ ~ 6’: Sand (Gravel, 
Fill-Brown) 

6’ ~ 15’: Silt (Sand-
Brown) 

15’ ~ 25’: Silt (Clay-
Gray) 

7217882 A149705 03/06/2014  N/A
  

     



7218669  A153727 12/23/2013  N/A
  

     

7220655 A157286 04/21/2014  N/A      

7234423 A153727 12/15/2014  N/A      

7239356 A178737 01/07/2015  N/A      

7239357 A176995 01/08/2015  N/A
  

     

7242253 N/A  05/07/2015  N/A      

7263878 A201558 05/03/2016  5.1m      

7263879  A196752  05/03/2016  5.1m      

7263880  A201580 05/02/2016  5.5m      

7263881  A192915  05/02/2016  5.2m      

7263882  A196654 05/02/2016  4.9m      

7273991 A178737   N/A 
 

     

7284560 A212567 01/20/2017  N/A      

7287634 A198626   N/A      

7294563 A230107 07/20/2017  N/A      

7311674 A243779 04/18/2018  N/A      

7311919  A223517  05/01/2018 

monitoring/ 
observation well 

4.6m 

Depth 
not 
correct 
in site 

4m    0~ 2.1m Fill (Brown) 

2.1 ~ 4.6m: Silt 
(Brown-Dense) 

7312446 A245593 (in 
drilling 
sheet it’s 
A245592) 

05/23/2018 

monitoring/ 
observation well 

12.2m N/A    0’ ~ 6’: Asphalt 

6’ ~ 13’: Gravel 
(Brown) 

13’ ~ 15’: Gravel (Silt, 
Sand-Brown) 

15’ ~ 40’: Silt (Sand-
Grey) 

7322901 A259532 10/29/2018 Test Hole/ 
Observation and 
Monitoring Hole 

7.6m 23’    0’ ~ 3’: Fill (Gravel, 
Silt-Brown-loose) 

3’ ~ 20’: Silt (Clay, 
Gravel-Brown-
Dense, Packed) 

20’ ~ 23’: Silt, Till 
(Gray-Dense) 



23’ ~ 25’: Sand, 
Gravel (Silt-Gray-
Wet) 

7325288 A248723 08/24/2018  N/A
  

     

7325307  A253485  09/27/2018  N/A
  

     

7332938 A258425 03/21/2019  N/A
  

     

7334014 A264659 05/14/2019 

monitoring/ 
observation well 

5.8 N/A  Untested  0 ~ 0.6m: Fill (Silt, 
Clay-Brown) 

0.6 ~ 3.1m: Silt (Clay-
Brown-Hard) 

3.1 ~ 5.8m: Silt (Clay-
Grey-Hard) 

7334053 A264705 05/13/2019 

monitoring/ 
observation well 

5.6 N/A  Untested  0 ~ 2.5m: Silt (Clay-
Brown-Hard) 

2.5 ~ 5.6m: Silt (Clay-
Grey-Hard) 

7334140 A264708 05/14/2019 

monitoring/ 
observation well 

4.5 1.8  Untested  0 ~ 1.8m: Silt 
(Topsoil-Grey-Soft) 

1.8 ~ 3.3m: Silt (Clay-
Brown-Hard) 

3.3 ~ 4.5m: Silt (Clay-
Grey-Hard) 

7334144 A264589 05/13/2019 

monitoring/ 
observation well 

4.5 N/A  Untested  0 ~ 3.1m: Silt (Clay-
Brown-Hard) 

3.1 ~ 4.5m: Silt (Clay-
Grey-Hard) 

 

7334179 A264704 05/14/2019 

monitoring/ 
observation well 

4.5     0 ~ 3.1m: Silt (Clay-
Brown-Hard) 

3.1 ~ 4.5m: Silt (Clay-
Grey-Hard) 

 

7351712 _NO_TAG
  

10/01/2019  N/A      

7352687 A255699 07/04/2019  N/A      

7355350 A290527 02/05/2020 

monitoring/ 
observation well 

5.2     0 ~ 5’: Silt (Brown) 

5’ ~ 17’: Silt (Clay-
Grey) 

7355351 A290500 02/05/2020 monitoring/ 
observation well 

5.8     0 ~ 5’: Silt (Brown) 



5’ ~ 19’: Silt (Clay-
Grey) 

7355352 A290528 02/05/2020 

monitoring/ 
observation well 

5.2     0 ~ 5’: Silt (Brown) 

5’ ~ 17’: Silt (Clay-
Grey) 

7371169 A255762  06/12/2020  N/A      

7402268 A335730  10/15/2021  N/A      

7408706 A258492  12/23/2021 Abandonment 15’   Untested   
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GRANULAR FILL: sand and
gravel, 460 mm

FILL: clayey silt, trace to some
gravel, some sand, trace cobbles,
brown, moist
trace cobbles, very stiff
CLAYEY SILT TILL: some sand to
sandy, trace to some gravel, brown,
moist, hard
hard

SANDY SILT TILL: trace clay, trace
gravel, grey, very moist, dense

trace cobbles, moist, very dense

INFERRED BEDROCK:
GEORGIAN BAY FORMATION
Highly weathered (W4), grey

END OF BOREHOLE:

1. Borehole was open and dry upon
completion of drilling.
2. Auger refusal at 4.6 mbgs.
3. Monitoring well installed at the
BH/MW-101 with screening from
3.05 to 6.1 mbgs.
4. Groundwater level mesurements:
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CLIENT: De Zen Realty Company Ltd.

PROJECT LOCATION: 66 THOMAS STREET, MISSISSAUGA, ONTARIO

DATUM: Geodetic

BH LOCATION: See Drawing 1  N 4825920.035 E 603602.904
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Method: Solid Stem Auger
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ASPHALT: 50 mm
GRANULAR FILL: sand and
gravel, 255 mm
CLAYEY SILT: some sand, trace to
some gravel, brown, very moist, stiff

CLAYEY SILT TILL: some sand,
trace gravel, brown, very moist, stiff

SANDY SILT TILL: some clay,
trace to some gravel, trace cobbles,
greyish brown, moist, dense

trace cobbles and boulders, very
dense

RESIDUAL SOIL/ HIGHLY
WEATHERED SHALE BEDROCK:
grey, moist, very dense

INFERRED BEDROCK:
GEORGIAN BAY FORMATION
Highly weathered (W4), grey
END OF BOREHOLE:

1. Borehole was open and dry upon
completion of drilling.
2. Auger Refusal at 6.1 mbgs.
3. Monitoring well installed at the
BH/MW-102 with screening from
3.05 to 6.1 mbgs.
4. Groundwater level mesurements:
Date                               Depth
(mbgs)
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May 30, 2023
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ASPHALT: 150mm
GRANULAR FILL: sand and
gravel, 255mm
FILL: clayey silt, some sand, trace
gravel, dark brown, very moist, very
stiff
stiff

moist to very moist, firm

trace cobbles, moist, hard

SANDY SILT TILL: some clay,
trace cobbles, trace gravel, grey,
moist, dense

very dense

INFERRED BEDROCK:
GEORGIAN BAY FORMATION
Highly weathered (W4), grey

Rock coring started at 5.54m
RUN 1:
Highly weathered (W4) to
Moderately (W3), grey
TCR: 87.5%
SCR: 77.7%
RQD: 72.2%
RUN 2:
Moderately weathered (W3) to
Slightly (W2), grey
TCR: 100%
SCR: 76.4%
RQD: 43.7%

RUN 3:
Moderately weathered (W3) to
Slightly (W2), grey
TCR: 100%
SCR: 64.3%
RQD: 16.7%

END OF BOREHOLE:

1. Borehole was open upon
completion of drilling.
2. Auger refusal at 4.8 mbgs.
3. Monitoring well installed at the
BH/MW-103 with screening from 6.1
to 9.1 mbgs.
4. Groundwater level mesurements:
Date                               Depth
(mbgs)
May 30, 2023                     1.97
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DESCRIPTION

PROJECT: GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATION

CLIENT: De Zen Realty Company Ltd.

PROJECT LOCATION: 66 THOMAS STREET, MISSISSAUGA, ONTARIO

DATUM: Geodetic

BH LOCATION: See Drawing 1  N 4825752.335 E 603741.782

GR

REF. NO.:  SP23-01177-00
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DRILLING DATA

Method: Hollow Stem Auger Rock Coring

Diameter: 200 mm

Date:  May-23-2023
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W. L. 151.9 m
May 30, 2023
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ASPHALT: 125 mm
GRANULAR FILL: sand and
gravel, 150 mm
FILL: clayey silt, some sand, trace
gravel, trace construction debris,
brown, moist, hard
grey, very moist, stiff

firm

clayey silt, sandy, some gravel, soft

CLAYEY SILT TILL: some sand,
trace to some gravel, trace cobbles,
grey, moist to very moist, hard

INFERRED BEDROCK:
GEORGIAN BAY FORMATION
Highly weathered (W4), grey
END OF BOREHOLE:

1. Borehole was open upon
completion of drilling.
2. Auger refusal at 4.6 mbgs.
3. Water level was encountered at
3.05 mbgs upon completion of
drilling.
4. Monitoring well installed at the
BH/MW-104 with screening from
1.98 to 5.03 mbgs.
5. Groundwater level mesurements:
Date                               Depth
(mbgs)
May 30, 2023                     1.92
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DESCRIPTION

PROJECT: GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATION

CLIENT: De Zen Realty Company Ltd.

PROJECT LOCATION: 66 THOMAS STREET, MISSISSAUGA, ONTARIO

DATUM: Geodetic

BH LOCATION: See Drawing 1  N 4825780.562 E 603763.349

GR

REF. NO.:  SP23-01177-00

ENCL NO.: 5
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DRILLING DATA

Method: Solid Stem Auger

Diameter: 150 mm

Date:  May-18-2023
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May 30, 2023
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GRANULAR FILL: sand and
gravel, 455 mm

FILL: clayey silt, some sand, trace
cobbles, trace gravel, trace
construction debris, brown, very
moist, hard

CLAYEY SILT TILL: some sand,
trace gravel, brown, moist, very stiff
hard

SANDY SILT TILL: some gravel,
trace to some clay, trace cobbles,
grey, moist, dense
trace cobbles and boulders, very
dense

INFERRED BEDROCK:
GEORGIAN BAY FORMATION
Highly weathered (W4), grey

Rock coring started at 7.1m
RUN 1:
Highly weathered (W4) to
Moderately (W3), grey
TCR: 100%
SCR: 48.6%
RQD: 13.5%
RUN 2:
Moderately weathered (W3) to
Slightly (W2), grey
TCR: 70%
SCR: 80.9%
RQD: 50%

END OF BOREHOLE:

1. Borehole was open upon
completion of drilling.
2. Auger refusal at 4.6 mbgs.
3. Monitoring well installed at the
BH/MW-107 with screening from 6.1
to 9.1 mbgs.
4. Groundwater level mesurements:
Date                               Depth
(mbgs)
May 30, 2023                     3.64
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DESCRIPTION

PROJECT: GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATION

CLIENT: De Zen Realty Company Ltd.

PROJECT LOCATION: 66 THOMAS STREET, MISSISSAUGA, ONTARIO

DATUM: Geodetic

BH LOCATION: See Drawing 1  N 4825887.157 E 603603.014

GR

REF. NO.:  SP23-01177-00

ENCL NO.: 6
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DRILLING DATA

Method: Hollow Stem Auger Rock Coring

Diameter: 200 mm

Date:  May-19-2023
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WELL TEST ANALYSIS

Data Set:  Z:\...\BH MW23-101.aqt
Date:  06/16/23 Time:  16:17:55

PROJECT INFORMATION

Company:  SIRATI & PARTNERS 
Client:  De Zen Realty Company Limited.
Project:  SP23-1177-00
Location:  66 Thomas St., Mississauga 
Test Well:  BH/MW23-101
Test Date:  16-JUN-2023

AQUIFER DATA

Saturated Thickness:  3.09 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW23-101)

Initial Displacement:  2.091 m Static Water Column Height:  3.09 m
Total Well Penetration Depth:  6.1 m Screen Length:  3.05 m
Casing Radius:  0.0508 m Well Radius:  0.0508 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 6.627E-7 m/sec y0 = 3.135 m
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RISING HEAD

Data Set:  Z:\...\BH MW23-102.aqt
Date:  07/07/23 Time:  14:59:08

PROJECT INFORMATION

Company:  SIRATI & PARTNERS 
Client:  De Zen Realty Company Limited.
Project:  SP23-1177-00
Location:  66 Thomas St., Mississauga 
Test Well:  BH/MW23-102
Test Date:  07-JULY-2023

AQUIFER DATA

Saturated Thickness:  2.51 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW23-102)

Initial Displacement:  0.609 m Static Water Column Height:  2.51 m
Total Well Penetration Depth:  6.1 m Screen Length:  3.05 m
Casing Radius:  0.0508 m Well Radius:  0.0508 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.024E-7 m/sec y0 = 0.6256 m

Water level was below the top of screen.
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RISING HEAD

Data Set:  Z:\...\BH MW23-103.aqt
Date:  06/06/23 Time:  11:48:21

PROJECT INFORMATION

Company:  SIRATI & PARTNERS 
Client:  De Zen Realty Company Limited.
Project:  SP23-1177-00
Location:  66 Thomas St., Mississauga 
Test Well:  BH/MW23-103
Test Date:  02-JUN-2023

AQUIFER DATA

Saturated Thickness:  7.12 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW23-103)

Initial Displacement:  4.566 m Static Water Column Height:  7.12 m
Total Well Penetration Depth:  9.1 m Screen Length:  3. m
Casing Radius:  0.0508 m Well Radius:  0.0508 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 8.669E-6 m/sec y0 = 4.427 m
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RISING HEAD

Data Set:  Z:\...\BH MW23-104.aqt
Date:  06/06/23 Time:  12:19:51

PROJECT INFORMATION

Company:  SIRATI & PARTNERS 
Client:  De Zen Realty Company Limited.
Project:  SP23-1177-00
Location:  66 Thomas St., Mississauga 
Test Well:  BH/MW23-104
Test Date:  02-JUN-2023

AQUIFER DATA

Saturated Thickness:  3.1 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW23-104)

Initial Displacement:  2.442 m Static Water Column Height:  3.1 m
Total Well Penetration Depth:  5.03 m Screen Length:  3.05 m
Casing Radius:  0.0508 m Well Radius:  0.508 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.915E-6 m/sec y0 = 3.28 m
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RISING HEAD

Data Set:  Z:\...\BH MW23-107.aqt
Date:  06/06/23 Time:  13:28:05

PROJECT INFORMATION

Company:  SIRATI & PARTNERS 
Client:  De Zen Realty Company Limited.
Project:  SP23-1177-00
Location:  66 Thomas St., Mississauga 
Test Well:  BH/MW23-107
Test Date:  02-JUN-2023

AQUIFER DATA

Saturated Thickness:  5.46 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW23-107)

Initial Displacement:  4.026 m Static Water Column Height:  5.46 m
Total Well Penetration Depth:  9.1 m Screen Length:  3. m
Casing Radius:  0.0508 m Well Radius:  0.0508 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 6.514E-7 m/sec y0 = 7.46 m



���
�
�
�
�
�
�
�
�
�
�
�

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

������������������������ �

�

 APP ENDIX�E



CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
160 KONRAD CRESCENT UNIT 4
MARKHAM, ON   L3R 9T9   
(905) 833-1582

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Nivine Basily, Inorganics Report WriterMICROBIOLOGY ANALYSIS REVIEWED BY:

Neli Popnikolova, Senior ChemistTRACE ORGANICS REVIEWED BY:

Yris Verastegui, Report ReviewerWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 20

Jul 21, 2023

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
· For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

23T031855AGAT WORK ORDER:

ATTENTION TO: Hiva Elhami

PROJECT: SP23-1177-00

Laboratories (V1) Page 1 of 20

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. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



BH/MW23-107BH/MW23-104SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-06-02
12:00

2023-06-02DATE SAMPLED:

5036893 5036925G / S RDLUnitParameter

0 0Escherichia coli 200CFU/100mL

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Peel Storm By-Law 53-2010
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.

5036893-5036925 Escherichia coli RDL = 100 CFU/100mL.
RDL > 1 indicates dilutions of the sample.

The sample was diluted prior to filtration due to the presence of sediments. Presence of sediments was observed upon receipt.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

E. Coli (MI-Agar)

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 20



BH/MW23-107BH/MW23-104SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-06-02
12:00

2023-06-02DATE SAMPLED:

5036893 5036925G / S RDLUnitParameter

0 0Fecal Coliform 0CFU/100mL

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Peel Storm By-Law 53-2010
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.

5036893-5036925 Fecal Coliforms RDL = 100 CFU/100mL
The sample was diluted prior to filtration due to the presence of sediments.
RDL > 1 indicates dilutions of the sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Fecal Coliforms in Water

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 20



BH/MW23-104 BH/MW23-107SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-06-02
12:00

2023-06-02DATE SAMPLED:

5036893 RDL 5036925G / S: A RDLUnit G / S: BParameter

3.35[<A] 0.5 1.0[<A]
Oil and Grease (animal/vegetable)  
in water

0.5150mg/L

<0.5[<A] 0.5 <0.5[<A]Oil and Grease (mineral) in water 0.515mg/L

<0.0012[<B] 0.0006 <0.0006[<B]Methylene Chloride 0.00122mg/L 0.0052

<0.0036[<A] 0.0018 <0.0018[<A]Methyl Ethyl Ketone 0.00368.0mg/L

<0.0008[<B] 0.0004 <0.0004[<B]cis-1,2-Dichloroethylene 0.00084mg/L 0.0056

<0.0008[<B] 0.0004 <0.0004[<B]Chloroform 0.00080.04mg/L 0.002

0.420[>A] 0.0004 <0.0004[<B]Benzene 0.00080.01mg/L 0.002

0.0010[<B] 0.0004 <0.0004[<B]Trichloroethylene 0.00080.4mg/L 0.008

0.403[>A] 0.0004 <0.0004[<B]Toluene 0.00080.27mg/L 0.002

<0.0008[<B] 0.0004 <0.0004[<B]Tetrachloroethene 0.00081mg/L 0.0044

<0.0012[<B] 0.0006 <0.0006[<B]trans-1,3-Dichloropropene 0.00120.14mg/L 0.0056

0.183[>A] 0.0002 <0.0002[<B]Ethylbenzene 0.00040.16mg/L 0.002

<0.0004[<B] 0.0002 <0.0002[<B]1,1,2,2-Tetrachloroethane 0.00041.4mg/L 0.017

<0.0004[<A] 0.0002 <0.0002[<A]Styrene 0.00040.2mg/L

<0.0004[<B] 0.0002 <0.0002[<B]1,2-Dichlorobenzene 0.00040.05mg/L 0.0056

<0.0004[<B] 0.0002 <0.0002[<B]1,4-Dichlorobenzene 0.00040.08mg/L 0.0068

0.331 0.0004 <0.0004m & p-Xylene 0.0008mg/L

0.177 0.0002 <0.0002o-Xylene 0.0004mg/L

0.508[B-A] 0.0001 <0.0001[<B]Xylenes (Total) 0.00011.4mg/L 0.0044

<0.0002[<B] 0.0002 <0.0002[<B]PCBs 0.00020.001mg/L 0.0004

<0.0005[<B] 0.0005 <0.0005[<B]Di-n-butyl phthalate 0.00050.08mg/L 0.015

<0.0005[<B] 0.0005 <0.0005[<B]Bis(2-Ethylhexyl)phthalate 0.00050.012mg/L 0.0088

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Peel Region Sanitary - Organics

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH/MW23-104 BH/MW23-107SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-06-02
12:00

2023-06-02DATE SAMPLED:

Acceptable Limits 5036893 5036925UnitSurrogate

106 2 96Toluene-d8 % Recovery 50-140

97 2 844-Bromofluorobenzene % Recovery 50-140

72 1 89Decachlorobiphenyl % 50-140

79 1 1052,4,6-Tribromophenol % 50-140

85 1 852-Fluorophenol % 50-140

85 1 84Chrysene-d12 % 50-140

84 1 79phenol-d6 surrogate % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to Peel Sanitary By-Law 53-2010, B Refers to Peel Storm By-Law 53-2010
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.

5036893 Dilution factor=4
The sample was diluted because it was foamy. The reporting detection limit has been corrected for the dilution factor used.
Oil and Grease animal/vegetable is a calculated parameter. The calculated value is the difference between Total O&G and Mineral O&G.
Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.

5036925 Dilution factor=2
The sample was diluted because it was foamy. The reporting detection limit has been corrected for the dilution factor used.
Oil and Grease animal/vegetable is a calculated parameter. The calculated value is the difference between Total O&G and Mineral O&G.
Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Peel Region Sanitary - Organics

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 20



BH/MW23-107BH/MW23-104SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-06-02
12:00

2023-06-02DATE SAMPLED:

5036893 5036925G / S RDLUnitParameter

0.016 0.008Dissolved Aluminum 0.004mg/L

<0.001 <0.001Dissolved Antimony 0.001mg/L

0.009 0.001Dissolved Arsenic 0.001mg/L

1.14 0.133Dissolved Barium 0.002mg/L

<0.0005 <0.0005Dissolved Beryllium 0.0005mg/L

<0.002 <0.002Dissolved Bismuth 0.002mg/L

1.02 5.63Dissolved Boron 0.010mg/L

<0.0001 <0.0001Dissolved Cadmium 0.0001mg/L

<0.002 <0.002Dissolved Chromium 0.002mg/L

0.0028 0.0018Dissolved Cobalt 0.0005mg/L

0.002 <0.001Dissolved Copper 0.001mg/L

13.9 0.035Dissolved Iron 0.010mg/L

<0.0005 <0.0005Dissolved Lead 0.0005mg/L

7.47 0.266Dissolved Manganese 0.002mg/L

<0.002 0.010Dissolved Molybdenum 0.002mg/L

0.012 0.002Dissolved Nickel 0.001mg/L

0.07 <0.05Dissolved Phosphorus 0.05mg/L

<0.001 0.002Dissolved Selenium 0.001mg/L

<0.0001 <0.0001Dissolved Silver 0.0001mg/L

8.38 4.59Dissolved Silicon 0.05mg/L

5.63 7.78Dissolved Strontium 0.005mg/L

<0.0003 <0.0003Dissolved Thallium 0.0003mg/L

<0.002 <0.002Dissolved Tin 0.002mg/L

0.003 <0.002Dissolved Titanium 0.002mg/L

0.0007 0.0010Dissolved Uranium 0.0005mg/L

<0.002 <0.002Dissolved Vanadium 0.002mg/L

0.369 <0.005Dissolved Zinc 0.005mg/L

<0.004 <0.004Dissolved Zirconium 0.004mg/L

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Dissolved Metals in Water (mg/L)

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 20



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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Dissolved Metals in Water (mg/L)

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

5036893-5036925 Metals analysis completed on a filtered sample.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH/MW23-104 BH/MW23-107SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-06-02
12:00

2023-06-02DATE SAMPLED:

5036893 RDL 5036925G / S: A RDLUnit G / S: BParameter

7.10 NA 7.83pH NA5.5-10pH Units 6.0-9.0

32[B-A] 2 <2[<B]CBOD (5) 2300mg/L 15

9840[>A] 10 28200[>A]Total Suspended Solids 10350mg/L 15

<0.13[<A] 0.05 <0.05[<A]Fluoride 0.1310mg/L

7.24[<A] 0.38 803[<A]Sulphate 0.951500mg/L

0.008[<B] 0.002 <0.002[<B]Cyanide, SAD 0.0022mg/L 0.02

0.870[B-A] 0.002 0.045[B-A]Phenols 0.0041.0mg/L 0.008

2.15[B-A] 0.02 0.48[B-A]Total Phosphorus 0.0610mg/L 0.4

9.82[B-A] 0.10 2.04[B-A]Total Kjeldahl Nitrogen 0.10100mg/L 1

285[>A] 0.50 474[>A]Total Aluminum 0.5050mg/L

<0.040[<A] 0.100 <0.100[<A]Total Antimony 0.0405mg/L

0.171[B-A] 0.075 0.337[B-A]Total Arsenic 0.0301mg/L 0.02

<0.020[<A] 0.050 <0.050[<A]Total Cadmium 0.0200.7mg/L 0.008

0.450[B-A] 0.075 1.05[B-A]Total Chromium 0.0305mg/L 0.08

0.267[<A] 0.100 0.533[<A]Total Cobalt 0.0405mg/L

0.459[B-A] 0.050 1.83[B-A]Total Copper 0.0203mg/L 0.05

0.096[<B] 0.100 0.271[B-A]Total Lead 0.0403mg/L 0.120

23.0[>A] 0.100 26.3[>A]Total Manganese 0.0405mg/L 0.05

<0.0002[<B] 0.0002 0.0004[B]Total Mercury 0.00020.01mg/L 0.0004

<0.040[<A] 0.100 <0.100[<A]Total Molybdenum 0.0405mg/L

0.546[B-A] 0.075 1.26[B-A]Total Nickel 0.0303mg/L 0.08

0.045[B-A] 0.010 0.106[B-A]Total Selenium 0.0041mg/L 0.02

<0.020[<B] 0.050 <0.050[<B]Total Silver 0.0205mg/L 0.12

<0.050[<A] 0.125 <0.125[<A]Total Tin 0.0505mg/L

1.10[<A] 0.050 1.92[<A]Total Titanium 0.0205mg/L

2.10[B-A] 0.100 2.91[B-A]Total Zinc 0.0403mg/L 0.04

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Peel Sanitary Sewer Use By-Law - Inorganics

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

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

DATE RECEIVED: 2023-06-02

Certificate of Analysis

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

DATE REPORTED: 2023-07-21

PROJECT: SP23-1177-00

Peel Sanitary Sewer Use By-Law - Inorganics

SAMPLED BY:Hiva ElhamiSAMPLING SITE:66 Thomas St., Mississauga

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to Peel Sanitary By-Law 53-2010, B Refers to Peel Storm By-Law 53-2010
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.

5036893-5036925 Dilution required, RDL has been increased accordingly.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 20



5036893 ON Peel SM Peel Region Sanitary - Organics Benzene 0.002 0.420BH/MW23-104 mg/L

5036893 ON Peel SM Peel Region Sanitary - Organics Ethylbenzene 0.002 0.183BH/MW23-104 mg/L

5036893 ON Peel SM Peel Region Sanitary - Organics Toluene 0.002 0.403BH/MW23-104 mg/L

5036893 ON Peel SM Peel Region Sanitary - Organics Xylenes (Total) 0.0044 0.508BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics CBOD (5) 15 32BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Phenols 0.008 0.870BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Arsenic 0.02 0.171BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Chromium 0.08 0.450BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Copper 0.05 0.459BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Kjeldahl Nitrogen 1 9.82BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Manganese 0.05 23.0BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Nickel 0.08 0.546BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Phosphorus 0.4 2.15BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Selenium 0.02 0.045BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids 15 9840BH/MW23-104 mg/L

5036893 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Zinc 0.04 2.10BH/MW23-104 mg/L

5036893 ON Peel SN Peel Region Sanitary - Organics Benzene 0.01 0.420BH/MW23-104 mg/L

5036893 ON Peel SN Peel Region Sanitary - Organics Ethylbenzene 0.16 0.183BH/MW23-104 mg/L

5036893 ON Peel SN Peel Region Sanitary - Organics Toluene 0.27 0.403BH/MW23-104 mg/L

5036893 ON Peel SN Peel Sanitary Sewer Use By-Law - Inorganics Total Aluminum 50 285BH/MW23-104 mg/L

5036893 ON Peel SN Peel Sanitary Sewer Use By-Law - Inorganics Total Manganese 5 23.0BH/MW23-104 mg/L

5036893 ON Peel SN Peel Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids 350 9840BH/MW23-104 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Phenols 0.008 0.045BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Arsenic 0.02 0.337BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Chromium 0.08 1.05BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Copper 0.05 1.83BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Kjeldahl Nitrogen 1 2.04BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Lead 0.120 0.271BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Manganese 0.05 26.3BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Nickel 0.08 1.26BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Phosphorus 0.4 0.48BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Selenium 0.02 0.106BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids 15 28200BH/MW23-107 mg/L

5036925 ON Peel SM Peel Sanitary Sewer Use By-Law - Inorganics Total Zinc 0.04 2.91BH/MW23-107 mg/L

5036925 ON Peel SN Peel Sanitary Sewer Use By-Law - Inorganics Total Aluminum 50 474BH/MW23-107 mg/L

5036925 ON Peel SN Peel Sanitary Sewer Use By-Law - Inorganics Total Manganese 5 26.3BH/MW23-107 mg/L

5036925 ON Peel SN Peel Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids 350 28200BH/MW23-107 mg/L

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

Exceedance Summary

ATTENTION TO: Hiva ElhamiCLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

AGAT WORK ORDER: 23T031855

PROJECT: SP23-1177-00

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com
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Fecal Coliforms in Water

Fecal Coliform 5036893 5036893 0 0 NA

 
Comments: NA - % RPD Not Applicable
 

E. Coli (MI-Agar)

Escherichia coli 5036893 5036893 0 0 NA

 
Comments: NA - % RPD Not Applicable.
 

Certified By:

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

SAMPLING SITE:66 Thomas St., Mississauga SAMPLED BY:Hiva Elhami

AGAT WORK ORDER: 23T031855

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Hiva Elhami

CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

PROJECT: SP23-1177-00

Microbiology Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Jul 21, 2023 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 11 of 20

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.



Peel Region Sanitary - Organics

Oil and Grease (animal/vegetable)  
in water

5029315 < 0.5 < 0.5 NA < 0.5 86% 70% 130% 91% 70% 130% 111% 70% 130%

Oil and Grease (mineral) in water 5029315 < 0.5 < 0.5 NA < 0.5 90% 70% 130% 87% 70% 130% 80% 70% 130%

Methylene Chloride 5037343 <0.0003 <0.0003 NA < 0.0003 87% 50% 140% 86% 60% 130% 78% 50% 140%

Methyl Ethyl Ketone 5037343 <0.0009 <0.0009 NA < 0.0009 92% 50% 140% 100% 50% 140% 80% 50% 140%

cis-1,2-Dichloroethylene
 

5037343 <0.0002 <0.0002 NA < 0.0002 117% 50% 140% 107% 60% 130% 102% 50% 140%

Chloroform 5037343 <0.0002 <0.0002 NA < 0.0002 116% 50% 140% 107% 60% 130% 103% 50% 140%

Benzene 5037343 <0.0002 <0.0002 NA < 0.0002 117% 50% 140% 110% 60% 130% 108% 50% 140%

Trichloroethylene 5037343 <0.0002 <0.0002 NA < 0.0002 117% 50% 140% 103% 60% 130% 101% 50% 140%

Toluene 5037343 <0.0002 <0.0002 NA < 0.0002 116% 50% 140% 103% 60% 130% 109% 50% 140%

Tetrachloroethene
 

5037343 <0.0002 <0.0002 NA < 0.0002 115% 50% 140% 97% 60% 130% 109% 50% 140%

trans-1,3-Dichloropropene 5037343 <0.0003 <0.0003 NA < 0.0003 106% 50% 140% 80% 60% 130% 117% 50% 140%

Ethylbenzene 5037343 <0.0001 <0.0001 NA < 0.0001 114% 50% 140% 83% 60% 130% 116% 50% 140%

1,1,2,2-Tetrachloroethane 5037343 <0.0001 <0.0001 NA < 0.0001 83% 50% 140% 83% 60% 130% 85% 50% 140%

Styrene 5037343 <0.0001 <0.0001 NA < 0.0001 107% 50% 140% 94% 60% 130% 113% 50% 140%

1,2-Dichlorobenzene
 

5037343 <0.0001 <0.0001 NA < 0.0001 101% 50% 140% 106% 60% 130% 105% 50% 140%

1,4-Dichlorobenzene 5037343 <0.0001 <0.0001 NA < 0.0001 111% 50% 140% 116% 60% 130% 118% 50% 140%

m & p-Xylene 5037343 <0.0002 <0.0002 NA < 0.0002 101% 50% 140% 109% 60% 130% 107% 50% 140%

o-Xylene 5037343 <0.0001 <0.0001 NA < 0.0001 109% 50% 140% 118% 60% 130% 106% 50% 140%

PCBs 5047145 < 0.0002 < 0.0002 NA < 0.0002 104% 50% 140% 106% 50% 140% 102% 50% 140%

Di-n-butyl phthalate
 

5011959 < 0.0005 < 0.0005 NA < 0.0005 85% 50% 140% 106% 50% 140% 85% 50% 140%

Bis(2-Ethylhexyl)phthalate 5011959 < 0.0005 < 0.0005 NA < 0.0005 79% 50% 140% 85% 50% 140% 79% 50% 140%

 
Comments: When the average of the sample and duplicate results is less than 5x the RDL, the Relative Percent Difference (RPD) will be indicated as Not Applicable (NA).
 

Certified By:

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

SAMPLING SITE:66 Thomas St., Mississauga SAMPLED BY:Hiva Elhami

AGAT WORK ORDER: 23T031855
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Value
Recovery Recovery

Quality Assurance
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Blank
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Peel Sanitary Sewer Use By-Law - Inorganics

pH 5036059 7.30 7.32 0.3% NA 99% 90% 110%

CBOD (5) 5036893 5036893 32 34 6.1% < 2 99% 75% 125%

Total Suspended Solids 5036893 5036893 9840 9890 0.5% < 10 94% 80% 120%

Fluoride 5037848 <0.05 <0.05 NA < 0.05 98% 70% 130% 100% 80% 120% 104% 70% 130%

Sulphate
 

5037848 229 226 1.3% < 0.10 101% 70% 130% 102% 80% 120% NA 70% 130%

Cyanide, SAD 5032355 <0.002 <0.002 NA < 0.002 93% 70% 130% 96% 80% 120% 90% 70% 130%

Phenols 5034440 0.006 0.006 NA < 0.002 102% 90% 110% 110% 90% 110% 85% 80% 120%

Total Phosphorus 5053503 0.02 <0.02 NA < 0.02 101% 70% 130% 96% 80% 120% 98% 70% 130%

Total Kjeldahl Nitrogen 5036893 5036893 9.82 9.86 0.4% < 0.10 101% 70% 130% 97% 80% 120% NA 70% 130%

Total Aluminum
 

5034665 0.653 0.580 11.8% < 0.010 89% 70% 130% 94% 80% 120% 85% 70% 130%

Total Antimony 5034665 <0.020 <0.020 NA < 0.020 104% 70% 130% 103% 80% 120% 109% 70% 130%

Total Arsenic 5034665 <0.015 <0.015 NA < 0.015 98% 70% 130% 103% 80% 120% 103% 70% 130%

Total Cadmium 5034665 <0.010 <0.010 NA < 0.010 97% 70% 130% 101% 80% 120% 104% 70% 130%

Total Chromium 5034665 <0.015 <0.015 NA < 0.015 96% 70% 130% 105% 80% 120% 101% 70% 130%

Total Cobalt
 

5034665 <0.020 <0.020 NA < 0.020 98% 70% 130% 104% 80% 120% 101% 70% 130%

Total Copper 5034665 <0.010 <0.010 NA < 0.010 101% 70% 130% 101% 80% 120% 99% 70% 130%

Total Lead 5034665 <0.020 <0.020 NA < 0.020 99% 70% 130% 92% 80% 120% 93% 70% 130%

Total Manganese 5034665 0.149 0.140 6.2% < 0.020 99% 70% 130% 110% 80% 120% 103% 70% 130%

Total Mercury 5043415 <0.0002 <0.0002 NA < 0.0002 99% 70% 130% 98% 80% 120% 91% 70% 130%

Total Molybdenum
 

5034665 <0.020 <0.020 NA < 0.020 101% 70% 130% 107% 80% 120% 106% 70% 130%

Total Nickel 5034665 <0.015 <0.015 NA < 0.015 97% 70% 130% 103% 80% 120% 98% 70% 130%

Total Selenium 5034665 <0.002 <0.002 NA < 0.002 100% 70% 130% 98% 80% 120% 97% 70% 130%

Total Silver 5034665 <0.010 <0.010 NA < 0.010 98% 70% 130% 100% 80% 120% 98% 70% 130%

Total Tin 5034665 <0.025 <0.025 NA < 0.025 108% 70% 130% 111% 80% 120% 110% 70% 130%

Total Titanium
 

5034665 0.031 0.030 NA < 0.010 99% 70% 130% 108% 80% 120% 106% 70% 130%

Total Zinc 5034665 <0.020 0.127 NA < 0.020 101% 70% 130% 105% 80% 120% 101% 70% 130%

 

Dissolved Metals in Water (mg/L)

Dissolved Aluminum 5030681 0.005 0.004 NA < 0.004 103% 70% 130% 108% 80% 120% 114% 70% 130%

Dissolved Antimony 5030681 <0.001 <0.001 NA < 0.001 105% 70% 130% 106% 80% 120% 110% 70% 130%

Dissolved Arsenic 5030681 <0.001 <0.001 NA < 0.001 95% 70% 130% 104% 80% 120% 109% 70% 130%

Dissolved Barium 5030681 0.114 0.113 0.9% < 0.002 108% 70% 130% 109% 80% 120% 114% 70% 130%

Dissolved Beryllium
 

5030681 <0.0005 <0.0005 NA < 0.0005 105% 70% 130% 114% 80% 120% 111% 70% 130%

Dissolved Bismuth 5030681 <0.002 <0.002 NA < 0.002 93% 70% 130% 98% 80% 120% 96% 70% 130%

Dissolved Boron 5030681 0.115 0.117 1.7% < 0.010 108% 70% 130% 119% 80% 120% 118% 70% 130%

Dissolved Cadmium 5030681 <0.0001 <0.0001 NA < 0.0001 90% 70% 130% 88% 80% 120% 116% 70% 130%

Dissolved Chromium 5030681 <0.002 <0.002 NA < 0.002 93% 70% 130% 95% 80% 120% 112% 70% 130%

Dissolved Cobalt
 

5030681 <0.0005 <0.0005 NA < 0.0005 96% 70% 130% 94% 80% 120% 112% 70% 130%

Dissolved Copper 5030681 0.002 0.001 NA < 0.001 94% 70% 130% 93% 80% 120% 103% 70% 130%

Results relate only to the items tested. Results apply to samples as received.
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Dissolved Iron 5030681 0.013 0.016 NA < 0.010 97% 70% 130% 96% 80% 120% 113% 70% 130%

Dissolved Lead 5030681 <0.0005 <0.0005 NA < 0.0005 97% 70% 130% 88% 80% 120% 87% 70% 130%

Dissolved Manganese 5030681 0.003 0.003 NA < 0.002 96% 70% 130% 91% 80% 120% 108% 70% 130%

Dissolved Molybdenum
 

5030681 <0.002 <0.002 NA < 0.002 94% 70% 130% 97% 80% 120% 112% 70% 130%

Dissolved Nickel 5030681 0.005 0.005 0.0% < 0.001 94% 70% 130% 91% 80% 120% 108% 70% 130%

Dissolved Phosphorus 5030681 0.06 <0.05 NA < 0.05 108% 70% 130% 117% 80% 120% 107% 70% 130%

Dissolved Selenium 5030681 0.004 0.005 NA < 0.001 94% 70% 130% 98% 80% 120% 101% 70% 130%

Dissolved Silver 5030681 <0.0001 <0.0001 NA < 0.0001 104% 70% 130% 103% 80% 120% 101% 70% 130%

Dissolved Silicon
 

5030681 5.11 5.29 3.5% < 0.05 99% 70% 130% 102% 80% 120% 100% 70% 130%

Dissolved Strontium 5030681 0.547 0.535 2.2% < 0.005 98% 70% 130% 96% 80% 120% 100% 70% 130%

Dissolved Thallium 5030681 <0.0003 <0.0003 NA < 0.0003 98% 70% 130% 95% 80% 120% 95% 70% 130%

Dissolved Tin 5030681 <0.002 <0.002 NA < 0.002 103% 70% 130% 105% 80% 120% 105% 70% 130%

Dissolved Titanium 5030681 <0.002 <0.002 NA < 0.002 93% 70% 130% 99% 80% 120% 97% 70% 130%

Dissolved Uranium
 

5030681 0.0014 0.0015 NA < 0.0005 98% 70% 130% 109% 80% 120% 117% 70% 130%

Dissolved Vanadium 5030681 <0.002 <0.002 NA < 0.002 97% 70% 130% 96% 80% 120% 116% 70% 130%

Dissolved Zinc 5030681 0.007 0.006 NA < 0.005 94% 70% 130% 100% 80% 120% 112% 70% 130%

Dissolved Zirconium 5030681 <0.004 <0.004 NA < 0.004 94% 70% 130% 96% 80% 120% 110% 70% 130%

 
Comments: NA signifies Not Applicable.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
Matrix spike: Spike level < native concentration. Matrix spike acceptance limits do not apply.
 

Certified By:
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Microbiology Analysis

Escherichia coli MIC-93-7010 EPA 1604 Membrane Filtration

Fecal Coliform MIC-93-7000 SM 9222 D MF/INCUBATOR

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

Oil and Grease (animal/vegetable)  in water VOL-91-5011 EPA SW-846 3510C & SM5520 BALANCE

Oil and Grease (mineral) in water VOL-91-5011 EPA SW-846 3510C & SM 5520 BALANCE

Methylene Chloride VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Methyl Ethyl Ketone VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

cis-1,2-Dichloroethylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Chloroform VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Benzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Trichloroethylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Toluene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Tetrachloroethene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

trans-1,3-Dichloropropene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Ethylbenzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,1,2,2-Tetrachloroethane VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Styrene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,2-Dichlorobenzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,4-Dichlorobenzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

m & p-Xylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

o-Xylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Xylenes (Total) VOL-91-5001
modified from EPA 5030B & EPA 
8260D

CALCULATION

Toluene-d8 VOL-91- 5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

4-Bromofluorobenzene VOL-91- 5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

PCBs ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Decachlorobiphenyl ORG-91-5112
modified from EPA SW846 3510C & 
8082A

GC/ECD

Di-n-butyl phthalate ORG-91-5114
modified from EPA SW-846 3510C & 
8270E

GC/MS

Bis(2-Ethylhexyl)phthalate ORG-91-5114
modified from EPA SW-846 3510C & 
8270E

GC/MS

2,4,6-Tribromophenol ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

2-Fluorophenol ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

Chrysene-d12 ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

Results relate only to the items tested. Results apply to samples as received.
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phenol-d6 surrogate ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

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

Dissolved Aluminum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Antimony MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Arsenic MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Beryllium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Bismuth MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cobalt MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Iron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Manganese MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Molybdenum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Nickel MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Phosphorus MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Selenium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silver MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silicon MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Strontium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Thallium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Tin MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Titanium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Uranium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Vanadium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.
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Dissolved Zirconium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

CBOD (5) INOR-93-6006 Modified from SM 5210 B DO METER

Total Suspended Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Cyanide, SAD INOR-93-6051
modified from MOECC E3015; SM 
4500-CN- A, B, & C 

SEGMENTED FLOW ANALYSIS

Phenols INOR-93-6072 modified from SM 5530 D LACHAT FIA

Total Phosphorus INOR-93-6022
modified from SM 4500-P B and SM 
4500-P E

SPECTROPHOTOMETER

Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

Total Aluminum MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Antimony MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Arsenic MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cadmium MET -93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Chromium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cobalt MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Copper MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Lead MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Manganese MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Mercury MET-93-6100
modified from EPA 245.2 and SM 3112 
B

CVAAS

Total Molybdenum MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Nickel MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Selenium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Silver MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Tin MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Titanium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Zinc MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Results relate only to the items tested. Results apply to samples as received.
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 APP ENDIX�F



Groundwater Dewatering Calculation (Q1)

Highest 
Water Level 

Elevation 
(m)

Target Water 
Level 

Elevation (m)
154.33 143.7

Eq. 7.1 Eq. 7.2 Average

Zone of 
Influence from 
the Center of 

Excavation

Zone of 
Influence from 

the Edge of 
Excavation No safety factor safety factor of 2.0

H (m) h (m) k (m/s) a (m) b (m) re (m) re (m) re (m) Ro (m) R (m) Q1 (L/day) Q1 (L/day)

11.63 1 9.30E-07 47.68 274.4 64.55 102.57 83.56 114 31 108,093                  216,186                         

Precipitation Site Area Q2
m/day m2 L/day

0.02 13083.14 261662.8

Total Dewatering Volume Q = Q1 + Q2 
Q= 477,849         L/day

Short Term Dewatering Calculations for "95 Joymar Drive, Mississauga, ON."

2) Stormwater runoff as per 20 mm per day



Site Conditions: 154.33
144.7

9.63
649.69

underground level area (m2) = 13083.14

A)
Basic Darcy Law method Q = K i A

Kh hydraulic conductivity (horizontal) 9.30E-07 m/sec
h drawdown 9.63 m
R zone of influence 28 m

R=3000*h*SQRT(K)
i=h/R drainage gradient 0.35 m/m

A seepage area 6256.515 m2

Q = K i A drainage volume 0.002011 m3/sec 0.003016782 m³/sec
from perimeter side 173,767   L/day 260,650            L/day

length of wall drain (m) =

Long Term Dewatering Calculations for; "95 Joymar Drive, Mississauga, Ontario".

Side flow/perimeter drainage 

With a Safety Factor of 1.5

Highest water level (mAMSL) =
Average sub-drainage level (mAMSL) =
height of wall drain or drawdown (m)= 
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Soil Snow

Date PET P P-PET Moisture AET PET-AET Storage Surplus ROtotal

======== ================================================== ========================================

Jan-58 11.6 25.7 2.4 152.4 11.6 0 11.1 0 13.3

Feb-58 10.3 25.4 -0.8 151.8 10.1 0.2 26.8 0 6.7

Mar-58 23.1 15.2 2.3 154.1 23.1 0 15.8 0 3.8

Apr-58 38.1 23.4 -7.9 148.1 36.2 1.8 7.9 0 2.8

May-58 54.8 30.5 -17.9 134.8 50.2 4.7 0 0 2.3

Jun-58 74 43.2 -32.9 112.6 63.2 10.7 0 0 2.6

Jul-58 99.8 64.3 -38.8 90.8 82.9 16.9 0 0 3.4

Aug-58 86.7 94.2 2.8 93.6 86.7 0 0 0 4.8

Sep-58 56.1 95 34.2 127.7 56.1 0 0 0 4.8

Oct-58 33.9 90 51.6 179.4 33.9 0 0 0 4.5

Nov-58 20.5 81.5 56.9 200 20.5 0 0 36.3 22.2

Dec-58 10.3 13.7 3.2 200 10.3 0 0 3.2 10.9

Jan-59 10.5 69 18.3 200 10.5 0 39.1 18.3 15.6

Feb-59 10.7 79.5 25.4 200 10.7 0 81.4 25.4 21.1

Mar-59 19.3 74.4 63.4 200 19.3 0 70.5 63.4 44.2

Apr-59 35.8 73.2 69 200 35.8 0 35.3 69 59

May-59 59.8 36.1 -7.9 192.1 59.8 0 17.6 0 29.5

Jun-59 90.2 11.9 -70.1 124.8 87.5 2.8 8.8 0 14.4

Jul-59 110.9 20.6 -82.6 73.3 79.9 31.1 0 0 7.9

Aug-59 109 45.7 -65.6 49.2 67.5 41.6 0 0 5.7

Sep-59 67.5 49.3 -20.7 44.1 51.9 15.6 0 0 4.2

Oct-59 34.5 85.1 46.3 90.4 34.5 0 0 0 5.1

Nov-59 17.9 52.1 31.7 122.1 17.9 0 0 0 3

Dec-59 13.9 70.4 41.8 163.9 13.9 0 12.1 0 2.8

Jan-60 12.2 65.3 30.3 194.2 12.2 0 33.3 0 1.8

Feb-60 13 55.6 30.5 200 13 0 43.9 24.7 13.9

Mar-60 15.9 29.7 9.6 200 15.9 0 47.5 9.6 11.7

Apr-60 34.9 76.7 61.7 200 34.9 0 23.7 61.7 40.2

May-60 57.3 134.1 82 200 57.3 0 11.9 82 65.9

Jun-60 83.2 74.2 -6.8 193.2 83.2 0 5.9 0 33.3

Jul-60 93.3 104.4 11.9 200 93.3 0 0 5 22.5

Aug-60 91.7 35.8 -57.7 142.3 91.7 0 0 0 10.4

Sep-60 65.9 4.1 -62 98.2 48 17.9 0 0 4.5

Oct-60 35.4 61 22.6 120.8 35.4 0 0 0 5.2

Nov-60 21.3 57.4 33.2 154 21.3 0 0 0 4

Dec-60 11 20.1 -0.1 154 11 0 8.7 0 1

Jan-61 10 33 2.9 156.9 10 0 28.3 0 0.7

Feb-61 13.7 80.3 49.7 200 13.7 0 42.8 6.5 5.8

Mar-61 21.6 69.6 54.3 200 21.6 0 33.7 54.3 31.7

Apr-61 32 97 77 200 32 0 16.9 77 57.8

May-61 53.8 72.4 23.4 200 53.8 0 8.4 23.4 41.8

Jun-61 77.7 128.5 52.8 200 77.7 0 0 52.8 51.9

Jul-61 101.7 77.2 -28.4 171.6 101.7 0 0 0 26.6

Aug-61 92.8 48.5 -46.7 131.5 86.2 6.6 0 0 13.8



Sep-61 70.9 42.7 -30.4 111.5 60.5 10.4 0 0 7.8

Oct-61 39.3 10.7 -29.2 95.3 26.4 12.9 0 0 3.4

Nov-61 20.4 55.1 32 127.2 20.4 0 0 0 4.2

Dec-61 13.3 40.9 17.3 144.5 13.3 0 9 0 2.1

Jan-62 10.5 51.3 12.8 157.3 10.5 0 36.2 0 1.2

Feb-62 10.9 74.9 25.3 182.6 10.9 0 73.6 0 1.4

Mar-62 21.9 10.2 17 199.6 21.9 0 44.5 0 0.5

Apr-62 35.8 32.3 17.2 200 35.8 0 22.3 16.8 10

May-62 66.9 28.2 -29 171 66.9 0 11.1 0 5.6

Jun-62 90.8 74.4 -14.5 158.6 88.7 2.1 5.6 0 5.8

Jul-62 99.2 91.9 -6.4 153.6 97.9 1.3 0 0 5.6

Aug-62 92.8 39.6 -55.2 111.2 80 12.8 0 0 2.5

Sep-62 53.7 159 97.4 200 53.7 0 0 8.6 12.5

Oct-62 36.5 68.3 28.4 200 36.5 0 0 28.4 19.9

Nov-62 18.9 64.3 42.2 200 18.9 0 0 42.2 32.5

Dec-62 11.9 63 28.3 200 11.9 0 21.1 28.3 30.5

Jan-63 9.7 16.3 -2.2 197.8 9.7 0 29.7 0 14.6

Feb-63 10 12.7 -3.3 194.5 10 0 35.5 0 7.3

Mar-63 22.3 67.8 51.4 200 22.3 0 26.8 46 29.4

Apr-63 35.5 54.4 29.5 200 35.5 0 13.4 29.5 30.8

May-63 54.2 69.6 18.6 200 54.2 0 6.7 18.6 26.8

Jun-63 89.1 19.3 -64.1 135.9 89.1 0 0 0 12.6

Jul-63 104.9 56.6 -51.1 101.2 88.5 16.4 0 0 8.7

Aug-63 81.5 59.2 -25.2 88.4 69 12.5 0 0 5.9

Sep-63 53 26.4 -27.9 76 37.4 15.6 0 0 2.8

Oct-63 41.9 15.5 -27.1 65.7 25 16.8 0 0 1.5

Nov-63 22.4 60.7 35.3 101 22.4 0 0 0 3.4

Dec-63 10.2 59 15.9 116.9 10.2 0 31.9 0 1.2

Jan-64 13 58.4 36 152.9 13 0 39.6 0 1.8

Feb-64 12.4 26.7 12.3 165.2 12.4 0 41 0 0.7

Mar-64 21.3 89.4 69.3 200 21.3 0 36.2 34.5 20.8

Apr-64 34 64.5 45.3 200 34 0 18.1 45.3 34.5

May-64 64.8 42.7 -15.2 184.8 64.8 0 9 0 17.8

Jun-64 81.2 32.5 -41.3 146.6 78.1 3.1 0 0 9.5

Jul-64 112.3 113.8 -4.2 143.6 111.2 1.1 0 0 9.6

Aug-64 78 145 59.7 200 78 0 0 3.3 10.8

Sep-64 57.5 10.7 -47.3 152.7 57.5 0 0 0 2.3

Oct-64 31.7 38.9 5.3 158 31.7 0 0 0 2.8

Nov-64 20.6 48 25 183 20.6 0 0 0 2.8

Dec-64 12.9 55.1 26.6 200 12.9 0 13.9 9.6 6.8

Jan-65 10.5 93.7 31.6 200 10.5 0 63.9 31.6 19.8

Feb-65 11.7 78.2 40 200 11.7 0 88.9 40 30.7

Mar-65 19.2 42.4 41.6 200 19.2 0 69.1 41.6 36.8

Apr-65 32 67.8 66.9 200 32 0 34.5 66.9 54.6

May-65 62.1 18.5 -27.2 172.8 62.1 0 17.3 0 26.5

Jun-65 82.2 42.7 -33 144.2 77.7 4.5 8.6 0 14.9

Jul-65 92.7 98.3 9.3 153.6 92.7 0 0 0 11.3



Aug-65 84 77 -10.9 145.2 81.5 2.5 0 0 7

Sep-65 57.5 63.2 2.6 147.8 57.5 0 0 0 4.8

Oct-65 31.7 97.8 61.2 200 31.7 0 0 9 10.2

Nov-65 19.5 71.1 48 200 19.5 0 0 48 30.2

Dec-65 15 53.3 36.1 200 15 0 0 36.1 33.6

Jan-66 10.5 61 15.4 200 10.5 0 34.1 15.4 24.4

Feb-66 12.7 44.7 22.4 200 12.7 0 42.5 22.4 24

Mar-66 22.5 57.9 46.4 200 22.5 0 29 46.4 37.1

Apr-66 34 34 12.8 200 34 0 14.5 12.8 25.4

May-66 51.9 48 1 200 51.9 0 7.3 1 14.8

Jun-66 90.8 54.6 -31.7 168.3 90.8 0 0 0 8.9

Jul-66 109.6 17.5 -92.9 90.1 94.9 14.7 0 0 4

Aug-66 91.1 59.9 -34.2 74.7 72.3 18.8 0 0 4.5

Sep-66 56.8 64 4 78.8 56.8 0 0 0 4

Oct-66 32.5 17.8 -15.5 72.6 23 9.4 0 0 1.3

Nov-66 20.4 129.8 102.9 175.5 20.4 0 0 0 6.7

Dec-66 12.9 89.2 51 200 12.9 0 22.5 26.6 16.2

Jan-67 13.9 56.9 36.1 200 13.9 0 27.5 36.1 26.6

Feb-67 10.5 57.9 13.2 200 10.5 0 60.9 13.2 19.7

Mar-67 19.8 25.4 21 200 19.8 0 44.6 21 20.9

Apr-67 34.9 66.8 50.9 200 34.9 0 22.3 50.9 38.8

May-67 49.4 60.7 19.5 200 49.4 0 11.1 19.5 30.5

Jun-67 94.8 143.8 47.4 200 94.8 0 5.6 47.4 44.6

Jul-67 99.2 73.7 -23.6 176.4 99.2 0 0 0 22.4

Aug-67 88.9 40.9 -50 132.3 83 5.9 0 0 11.4

Sep-67 57.5 62.2 1.6 133.9 57.5 0 0 0 7.8

Oct-67 34.3 56.4 19.3 153.2 34.3 0 0 0 5.2

Nov-67 17.7 47.2 27.3 180.4 17.7 0 0 0 3.4

Dec-67 14.1 74.9 46 200 14.1 0 12 26.4 16.6

Jan-68 10.2 100.6 30 200 10.2 0 70.9 30 23.4

Feb-68 10.6 35.6 12.3 200 10.6 0 83.2 12.3 17.6

Mar-68 22.3 48.5 54.8 200 22.3 0 52.6 54.8 38

Apr-68 38.5 26.7 13.1 200 38.5 0 26.3 13.1 25.9

May-68 54.2 95.8 50 200 54.2 0 13.1 50 42.1

Jun-68 78.2 74.7 -0.7 199.3 78.2 0 6.6 0 22.4

Jul-68 98.6 50.3 -44.2 155.2 98.5 0.2 0 0 11.8

Aug-68 86.7 163.6 68.7 200 86.7 0 0 23.9 24.8

Sep-68 65.4 79.5 10.1 200 65.4 0 0 10.1 17.3

Oct-68 37.2 43.4 4 200 37.2 0 0 4 10.9

Nov-68 19.9 83.3 59.2 200 19.9 0 0 59.2 38.1

Dec-68 12.2 88.1 45.9 200 12.2 0 27.6 45.9 42.4

Jan-69 11.9 55.6 27.1 200 11.9 0 42.9 27.1 34.8

Feb-69 13.4 15.5 8.9 200 13.4 0 35.6 8.9 21.6

Mar-69 20 30.2 16.3 200 20 0 28.4 16.3 19.8

Apr-69 36.9 70.6 44.4 200 36.9 0 14.2 44.4 35.1

May-69 58 71.6 17.1 200 58 0 7.1 17.1 27.9

Jun-69 77.7 44.5 -28.4 171.6 77.7 0 0 0 14.4



Jul-69 110.3 85.6 -28.9 146.8 106.1 4.1 0 0 10.4

Aug-69 99.4 27.7 -73.1 93.2 79.9 19.4 0 0 4.4

Sep-69 61.5 14.2 -48 70.8 35.9 25.6 0 0 2.2

Oct-69 34.5 58.2 20.8 91.6 34.5 0 0 0 3.7

Nov-69 20 72.4 48.8 140.3 20 0 0 0 4

Dec-69 11.6 57.9 23.7 164.1 11.6 0 21.1 0 1.7

Jan-70 9.4 28.4 -0.2 163.9 9.3 0 40 0 0.4

Feb-70 11.7 26.9 9.7 173.6 11.7 0 45 0 0.6

Mar-70 20.3 50.8 36.3 200 20.3 0 37.3 9.9 6.8

Apr-70 37.4 82.6 59.8 200 37.4 0 18.7 59.8 36.5

May-70 58.4 55.9 4.1 200 58.4 0 9.3 4.1 21

Jun-70 88 37.1 -43.4 156.6 88 0 0 0 11

Jul-70 104.9 86.4 -22.8 138.7 100 5 0 0 8.9

Aug-70 100 96.3 -8.5 132.8 97.4 2.6 0 0 7.1

Sep-70 60 51.6 -11 125.5 56.3 3.7 0 0 3.7

Oct-70 37.7 80 38.3 163.8 37.7 0 0 0 4.6

Nov-70 22.2 45.7 21.2 185 22.2 0 0 0 2.6

Dec-70 12.2 81.8 41.7 200 12.2 0 25.6 26.7 15.8

Jan-71 10.2 32.8 5.8 200 10.2 0 42 5.8 10.1

Feb-71 13.2 81.8 51.1 200 13.2 0 57.3 51.1 32.6

Mar-71 19.4 42.2 31.7 200 19.4 0 46.9 31.7 32.5

Apr-71 33.8 27.9 16.1 200 33.8 0 23.5 16.1 25

May-71 56.9 23.1 -23.2 176.8 56.9 0 11.7 0 12.9

Jun-71 88.6 59.2 -26.5 153.4 85.5 3.1 5.9 0 8.9

Jul-71 103 59.4 -40.7 122.2 93.5 9.5 0 0 5.9

Aug-71 87.8 90.2 -2.1 120.9 87 0.8 0 0 6

Sep-71 66.3 38.1 -30.1 102.7 54.4 11.9 0 0 2.6

Oct-71 41.9 52.6 8.1 110.8 41.9 0 0 0 3

Nov-71 19.5 41.4 19.8 130.6 19.5 0 0 0 2.3

Dec-71 14.6 95.5 64.9 195.6 14.6 0 12.2 0 3.9

Jan-72 11.9 46 17.5 200 11.9 0 27.8 13 7.6

Feb-72 11.6 76.7 30.8 200 11.6 0 60.7 30.8 20.1

Mar-72 18.4 95.8 66.9 200 18.4 0 68.2 66.9 45.7

Apr-72 31.2 59.2 59.2 200 31.2 0 34.1 59.2 53.9

May-72 60.6 48.8 2.9 200 60.6 0 17.1 2.9 29.4

Jun-72 75.8 87.1 15.4 200 75.8 0 8.5 15.4 25.5

Jul-72 103.6 65 -33.3 166.7 103.6 0 0 0 13.8

Aug-72 88.9 121.2 26.3 192.9 88.9 0 0 0 11.4

Sep-72 61.1 91.7 26 200 61.1 0 0 18.9 16.7

Oct-72 30.5 86.6 51.8 200 30.5 0 0 51.8 36.3

Nov-72 18.5 73.9 51.7 200 18.5 0 0 51.7 45.5

Dec-72 13.2 111.5 69.4 200 13.2 0 25.2 69.4 59.3

Jan-73 12.8 41.4 21.6 200 12.8 0 31.1 21.6 39.8

Feb-73 11.4 50.3 17.8 200 11.4 0 51.3 17.8 29.1

Mar-73 26 116.1 109.9 200 26 0 25.6 109.9 74.9

Apr-73 35.8 59.9 34 200 35.8 0 12.8 34 54.5

May-73 54.5 96 43.1 200 54.5 0 6.4 43.1 52.1



Jun-73 89.7 64.8 -21.7 178.3 89.7 0 0 0 26.9

Jul-73 110.3 35.1 -76.9 109.7 101.9 8.3 0 0 13.6

Aug-73 106.4 27.4 -80.3 65.7 70.1 36.3 0 0 7.3

Sep-73 61.1 59.4 -4.7 64.1 58 3.2 0 0 5.9

Oct-73 38.6 135.1 89.7 153.8 38.6 0 0 0 8.2

Nov-73 20.4 92.5 67.5 200 20.4 0 0 21.3 16

Dec-73 12.5 88.1 47.9 200 12.5 0 25.1 47.9 32.3

Jan-74 12.2 68.1 35.3 200 12.2 0 44.1 35.3 34.2

Feb-74 10.8 53.8 16.9 200 10.8 0 69.4 16.9 25.5

Mar-74 20.9 56.6 52 200 20.9 0 50.9 52 40.5

Apr-74 36.9 92.2 76.2 200 36.9 0 25.5 76.2 61.9

May-74 54.5 157.2 107.6 200 54.5 0 12.7 107.6 90.3

Jun-74 81.2 132.3 50.9 200 81.2 0 6.4 50.9 73.2

Jul-74 101.7 23.9 -72.6 127.4 101.7 0 0 0 34.5

Aug-74 97.5 62.5 -38.2 103.1 83.7 13.9 0 0 19.8

Sep-74 53.3 37.8 -17.4 94.1 44.9 8.4 0 0 10.2

Oct-74 30.3 26.2 -5.4 91.5 27.4 2.9 0 0 5.5

Nov-74 19.9 59.2 36.3 127.9 19.9 0 0 0 5

Dec-74 14.8 41.1 24.6 152.5 14.8 0 0 0 2.7

Jan-75 13.6 49.5 22.2 174.7 13.6 0 12.2 0 2.1

Feb-75 13.9 71.6 39.7 200 13.9 0 27.9 14.4 9.6

Mar-75 19.7 77 48.8 200 19.7 0 33.8 48.8 30.8

Apr-75 30.4 73.2 56 200 30.4 0 16.9 56 45.7

May-75 69.4 67.8 3.4 200 69.4 0 8.4 3.4 26.1

Jun-75 92.5 73.2 -14.5 185.5 92.5 0 0 0 15

Jul-75 108.2 64.8 -46.7 142.2 104.8 3.4 0 0 8.9

Aug-75 90.5 114.8 18.5 160.7 90.5 0 0 0 8.6

Sep-75 51.1 69.6 15 175.8 51.1 0 0 0 4.9

Oct-75 35.4 31.8 -5.2 171.2 34.8 0.6 0 0 2.3

Nov-75 23.1 48 22.5 193.7 23.1 0 0 0 2.8

Dec-75 11.9 92.2 46.4 200 11.9 0 31.5 40.1 22.7

Jan-76 9.4 61.7 9.3 200 9.4 0 73.9 9.3 15.4

Feb-76 14.4 48.5 45.4 200 14.4 0 61 45.4 31.7

Mar-76 21.3 107.2 92.1 200 21.3 0 50.6 92.1 65.3

Apr-76 38.8 71.1 54.1 200 38.8 0 25.3 54.1 61.1

May-76 54.5 89.4 43.1 200 54.5 0 12.7 43.1 54.8

Jun-76 93.6 90.9 -1 199 93.6 0 6.3 0 29.7

Jul-76 90.4 111.5 21.8 200 90.4 0 0 20.9 28.6

Aug-76 86.2 34.5 -53.4 146.6 86.2 0 0 0 13.2

Sep-76 52.4 97 39.8 186.4 52.4 0 0 0 10.6

Oct-76 28 42.7 12.6 199 28 0 0 0 5

Nov-76 15.9 11.9 -4.5 194.5 15.9 0 0 0 1.9

Dec-76 9.7 46 7.9 200 9.7 0 27.7 2.4 2.6

Jan-77 8 35.3 -8 192 8 0 63 0 1

Feb-77 11.6 25 13 200 11.6 0 63 4.9 3.4

Mar-77 23.4 76.8 74.2 200 23.4 0 38.7 74.2 42

Apr-77 35.5 80.1 59.9 200 35.5 0 19.3 59.9 53.2



May-77 64.4 17.5 -38.1 161.9 64.4 0 9.7 0 25.5

Jun-77 79.7 88.3 13.9 175.7 79.7 0 0 0 16.7

Jul-77 99.2 124.8 19.3 195.1 99.2 0 0 0 12.4

Aug-77 80.5 103.9 18.2 200 80.5 0 0 13.3 14.9

Sep-77 58.2 177.3 110.3 200 58.2 0 0 110.3 68.9

Oct-77 32.7 53.3 18 200 32.7 0 0 18 41.6

Nov-77 21.4 114.2 87.1 200 21.4 0 0 87.1 68.7

Dec-77 12.9 153.2 96.9 200 12.9 0 38.6 96.9 84.8

Jan-78 10.2 100 33.7 200 10.2 0 93.3 33.7 58.3

Feb-78 10.3 20 7.3 200 10.3 0 95.4 7.3 32.3

Mar-78 19 50.4 48.6 200 19 0 76.6 48.6 42

Apr-78 33.8 67.4 68.5 200 33.8 0 38.3 68.5 57.8

May-78 62.1 63.2 17.1 200 62.1 0 19.2 17.1 38.9

Jun-78 82.7 20.9 -53.3 146.7 82.7 0 9.6 0 18.9

Jul-78 103.6 56.5 -40.4 117.1 92.9 10.8 0 0 11.8

Aug-78 92.2 77.9 -18.2 106.4 84.7 7.6 0 0 8.4

Sep-78 60 142.4 75.3 181.7 60 0 0 0 9.4

Oct-78 34.1 38.1 2.1 183.8 34.1 0 0 0 3

Nov-78 20 58.9 35.9 200 20 0 0 19.7 13.4

Dec-78 13.9 57.5 31.6 200 13.9 0 9.9 31.6 23.1

Jan-79 10.7 103.1 37.4 200 10.7 0 63 37.4 31

Feb-79 9.1 31.5 -1.7 198.3 9.1 0 87 0 14.8

Mar-79 23.5 50.2 61.5 200 23.5 0 49.9 59.7 39.4

Apr-79 34.9 113.8 98.2 200 34.9 0 24.9 98.2 73.4

May-79 56.2 59.6 12.9 200 56.2 0 12.5 12.9 43.2

Jun-79 82.2 43.9 -34.3 165.7 82.2 0 6.2 0 22.3

Jul-79 110.3 79.4 -28.6 142 105.4 4.9 0 0 14

Aug-79 87.2 48.7 -41 112.9 75.4 11.9 0 0 7.5

Sep-79 59.3 39.6 -21.6 100.7 49.8 9.4 0 0 4.5

Oct-79 33.3 67.3 30.7 131.4 33.3 0 0 0 4.6

Nov-79 21 80 55 186.4 21 0 0 0 4.6

Dec-79 15 138.5 103.1 200 15 0 14.8 89.4 50.7

Jan-80 12.2 40.2 16.1 200 12.2 0 25.6 16.1 31.6

Feb-80 10.9 23.4 2.4 200 10.9 0 35.3 2.4 16.9

Mar-80 20 96.1 67.6 200 20 0 40.4 67.6 45.5

Apr-80 36 115.1 93.5 200 36 0 20.2 93.5 73.5

May-80 66.5 45.3 -13.3 186.7 66.5 0 10.1 0 36.2

Jun-80 74.4 82.3 8.8 195.5 74.4 0 5 0 21.1

Jul-80 105.6 82.4 -22.2 173.7 105.1 0.5 0 0 12.6

Aug-80 102.5 54.1 -51.1 129.3 95.8 6.7 0 0 6.9

Sep-80 59.3 41 -20.3 116.2 52.1 7.2 0 0 4.2

Oct-80 30.1 76.9 42.9 159.1 30.1 0 0 0 4.9

Nov-80 18 42.3 22.2 181.3 18 0 0 0 2.6

Dec-80 10.6 54.9 16.8 198.1 10.6 0 26.4 0 1.4

Jan-81 9.1 16 -3.8 194.3 9 0 37 0 0.3

Feb-81 14.2 83.4 57.3 200 14.2 0 46.4 51.6 28.5

Mar-81 21.7 17.4 11.8 200 21.7 0 29.5 11.8 19.6



Apr-81 36.4 48.2 24.1 200 36.4 0 14.7 24.1 23.9

May-81 58.7 72.3 17.3 200 58.7 0 7.4 17.3 23

Jun-81 82.7 53.8 -24.2 175.8 82.7 0 0 0 12.4

Jul-81 108.9 74.9 -37.7 142.6 104.3 4.6 0 0 8.6

Aug-81 94.6 143.3 41.6 184.2 94.6 0 0 0 9.6

Sep-81 56.8 99.9 38.2 200 56.8 0 0 22.3 17.4

Oct-81 29.8 112 76.6 200 29.8 0 0 76.6 50.1

Nov-81 20.1 47.9 25.4 200 20.1 0 0 25.4 37.3

Dec-81 13.6 47 22.6 200 13.6 0 9.2 22.6 30.4

Jan-82 9.1 77.7 7.7 200 9.1 0 69.6 7.7 18.8

Feb-82 11.4 28.8 14.8 200 11.4 0 71.6 14.8 17.1

Mar-82 20 66.6 57.5 200 20 0 58.2 57.5 39.4

Apr-82 32.4 42.7 37.3 200 32.4 0 29.1 37.3 39.3

May-82 63.2 58.4 6.8 200 63.2 0 14.6 6.8 24.9

Jun-82 75.4 143.4 68.1 200 75.4 0 7.3 68.1 52.2

Jul-82 104.3 32 -66.6 133.4 104.3 0 0 0 24.1

Aug-82 78 115.2 31.4 164.8 78 0 0 0 17

Sep-82 54 121.6 61.5 200 54 0 0 26.3 24.9

Oct-82 35.6 40.2 2.6 200 35.6 0 0 2.6 12.7

Nov-82 20.6 100.6 74.9 200 20.6 0 0 74.9 47.8

Dec-82 16.1 68.1 49 200 16.1 0 0 49 49

Jan-83 12.9 30.2 7.4 200 12.9 0 9 7.4 27.5

Feb-83 14.3 46 21.9 200 14.3 0 17.4 21.9 25.7

Mar-83 23.1 75.4 51.9 200 23.1 0 14.4 51.9 41.4

Apr-83 35.1 88.6 56.3 200 35.1 0 7.2 56.3 51.6

May-83 53.8 104.8 52.9 200 53.8 0 0 52.9 55.3

Jun-83 94.8 30.9 -65.5 134.5 94.8 0 0 0 26.6

Jul-83 113.7 15.2 -99.3 67.8 81.2 32.5 0 0 13.3

Aug-83 104.4 77.3 -31 57.3 83.9 20.5 0 0 10.1

Sep-83 63.8 38.7 -27.1 49.5 44.5 19.3 0 0 5.1

Oct-83 35.6 86.7 46.7 96.3 35.6 0 0 0 5.9

Nov-83 20.4 93.6 68.5 164.8 20.4 0 0 0 5.5

Dec-83 10.9 90.9 37.9 200 10.9 0 40.1 2.7 3.7

Jan-84 9.8 42.5 8.6 200 9.8 0 63.7 8.6 5.7

Feb-84 15.5 68.8 62.8 200 15.5 0 51.6 62.8 36.5

Mar-84 17.6 58.4 34.8 200 17.6 0 56 34.8 36

Apr-84 36.9 61.3 49.3 200 36.9 0 28 49.3 44.9

May-84 53.8 102.8 57.8 200 53.8 0 14 57.8 55

Jun-84 90.2 53.8 -32.1 167.9 90.2 0 7 0 27.6

Jul-84 95.6 50.8 -40.3 134 89.1 6.5 0 0 15

Aug-84 102.5 42.4 -62.2 92.3 82 20.5 0 0 8.4

Sep-84 55 75.9 17.1 109.4 55 0 0 0 6.9

Oct-84 37.9 22.6 -16.4 100.4 30.5 7.4 0 0 2.7

Nov-84 20.1 66.6 43.1 143.6 20.1 0 0 0 4.1

Dec-84 15.8 60.2 41.8 185.3 15.8 0 0 0 3

Jan-85 10.3 57.2 12.5 197.8 10.3 0 33.5 0 1.1

Feb-85 12.7 83.8 45.6 200 12.7 0 56.9 43.5 23.9



Mar-85 23.1 89.3 81.9 200 23.1 0 37.3 81.9 55.8

Apr-85 36.9 32.8 12.9 200 36.9 0 18.6 12.9 34

May-85 64 75 16.5 200 64 0 9.3 16.5 28.2

Jun-85 77.7 49 -21.9 178.1 77.7 0 0 0 14.7

Jul-85 98.6 50 -51.1 132.6 93 5.6 0 0 8.6

Aug-85 93.4 117.5 18.2 150.8 93.4 0 0 0 8.9

Sep-85 67.1 78.6 7.6 158.4 67.1 0 0 0 5.5

Oct-85 36.3 73.3 33.3 191.8 36.3 0 0 0 4.4

Nov-85 20.4 176.4 147.2 200 20.4 0 0 138.9 78.7

Dec-85 12.2 33.5 9.9 200 12.2 0 10.5 9.9 40.8

Jan-86 11.9 28.1 6.8 200 11.9 0 19.3 6.8 24

Feb-86 12.1 57.8 23.6 200 12.1 0 40 23.6 24.8

Mar-86 22.1 68.2 53.4 200 22.1 0 29.9 53.4 41.3

Apr-86 38.5 58.3 31.8 200 38.5 0 15 31.8 38

May-86 66.5 63.3 1.1 200 66.5 0 7.5 1.1 21.3

Jun-86 81.7 80.2 2 200 81.7 0 0 2 14.1

Jul-86 104.9 98.5 -11.3 188.7 104.9 0 0 0 9.9

Aug-86 87.2 164.7 69.2 200 87.2 0 0 57.9 39.7

Sep-86 54.7 215.6 150.1 200 54.7 0 0 150.1 101.6

Oct-86 34.7 55.7 18.2 200 34.7 0 0 18.2 57.3

Nov-86 18.9 51.1 29.6 200 18.9 0 0 29.6 44.6

Dec-86 14.8 96 66.1 200 14.8 0 11.2 66.1 57.9

Jan-87 13 54 26.9 200 13 0 23.7 26.9 42.1

Feb-87 12.8 17.1 3.5 200 12.8 0 24.1 3.5 22.4

Mar-87 24.7 43 27.2 200 24.7 0 13.1 27.2 26.7

Apr-87 41.8 47.3 9.7 200 41.8 0 6.5 9.7 19.5

May-87 67.7 73.3 8.5 200 67.7 0 0 8.5 16.5

Jun-87 100.2 63.5 -39.9 160.1 100.2 0 0 0 9.6

Jul-87 118 92.6 -30.1 136 112 6 0 0 7.8

Aug-87 91.7 67 -28 117 82.7 9 0 0 5

Sep-87 61.5 84.3 18.6 135.5 61.5 0 0 0 5

Oct-87 31.5 45.5 11.8 147.3 31.5 0 0 0 2.7

Nov-87 20.3 92.8 67.9 200 20.3 0 0 15.2 12.4

Dec-87 15.3 61.9 44 200 15.3 0 0 44 28.5

Jan-88 12.2 32 7.2 200 12.2 0 11.9 7.2 17.3

Feb-88 12.1 52 18.5 200 12.1 0 32.2 18.5 18.6

Mar-88 21.7 30.1 16.9 200 21.7 0 22.5 16.9 18.4

Apr-88 35.5 61.3 33.9 200 35.5 0 11.2 33.9 28.6

May-88 65.6 40 -22 178 65.6 0 5.6 0 14.8

Jun-88 92.5 13.9 -73.7 112.4 84.4 8.1 0 0 7.1

Jul-88 124.8 98.5 -31.2 94.9 111.1 13.7 0 0 8.1

Aug-88 103.1 55.2 -50.7 70.8 76.5 26.6 0 0 4.4

Sep-88 57.5 80.6 19.1 89.9 57.5 0 0 0 4.8

Oct-88 31.3 98 61.8 151.8 31.3 0 0 0 5.3

Nov-88 20.8 68.9 44.7 196.4 20.8 0 0 0 3.6

Dec-88 13 31.1 9.6 200 13 0 7.4 6.1 4.2

Jan-89 14 29.8 10.9 200 14 0 11.3 10.9 8



Feb-89 11.6 26.2 3.4 200 11.6 0 21.9 3.4 5.7

Mar-89 19.3 42.2 19.5 200 19.3 0 23.9 19.5 13.8

Apr-89 33.6 33.4 10.1 200 33.6 0 11.9 10.1 12.9

May-89 60.6 83.3 24.5 200 60.6 0 6 24.5 22

Jun-89 88.6 91 3.9 200 88.6 0 0 3.9 15.4

Jul-89 117.3 23.2 -95.3 104.7 117.3 0 0 0 6.6

Aug-89 90.5 38 -54.4 76.2 64.6 25.9 0 0 4.6

Sep-89 60 59 -4 74.7 57.6 2.4 0 0 4.3

Oct-89 34.7 89.4 50.2 124.9 34.7 0 0 0 5.1

Nov-89 18.2 87 64.4 189.3 18.2 0 0 0 4.7

Dec-89 8.9 34 -0.5 188.9 8.8 0 25.4 0 0.5

Jan-90 15.3 35.5 24 200 15.3 0 20.2 12.9 7.9

Feb-90 13.9 83.9 50.8 200 13.9 0 36.8 50.8 31.2

Mar-90 22.1 22.2 12.4 200 22.1 0 23.6 12.4 21.4

Apr-90 37.1 53.2 25.2 200 37.1 0 11.8 25.2 25.5

May-90 57.3 99 42.7 200 57.3 0 5.9 42.7 37.7

Jun-90 84.3 64.4 -17.2 182.8 84.3 0 0 0 19.6

Jul-90 104.3 64.1 -43.4 143.2 100.5 3.7 0 0 11.4

Aug-90 96.9 83.4 -17.7 130.5 91.9 5 0 0 8.3

Sep-90 57.5 41.1 -18.4 118.5 51.1 6.4 0 0 4.1

Oct-90 34.5 94.3 55.1 173.5 34.5 0 0 0 5.7

Nov-90 20.6 49.8 26.7 200 20.6 0 0 0.2 3.1

Dec-90 14.6 114.5 80.8 200 14.6 0 14.6 80.8 45.2

Jan-91 11.8 36.5 12.3 200 11.8 0 26.1 12.3 27.4

Feb-91 14.5 21 9.7 200 14.5 0 22.2 9.7 18.8

Mar-91 23.8 133.2 108.1 200 23.8 0 17.3 108.1 69.2

Apr-91 38.8 120 83.9 200 38.8 0 8.7 83.9 79.5

May-91 72 60.2 -6.2 193.8 72 0 0 0 39.8

Jun-91 101.5 46.4 -57.4 138.2 99.7 1.8 0 0 20.7

Jul-91 111.6 73 -42.3 109 98.6 13.1 0 0 12.8

Aug-91 98.8 75.2 -27.3 94.1 86.3 12.4 0 0 8.4

Sep-91 59.3 78.4 15.2 109.3 59.3 0 0 0 6.2

Oct-91 35 52.4 14.8 124.1 35 0 0 0 3.8

Nov-91 18.8 61.7 39.8 163.9 18.8 0 0 0 3.7

Dec-91 13.4 53.2 26.9 190.8 13.4 0 11.1 0 2.1

Jan-92 12.5 38.4 15 200 12.5 0 20.9 5.8 4.1

Feb-92 13.2 41 18.9 200 13.2 0 28.6 18.9 12.1

Mar-92 20 26.2 10.6 200 20 0 23.2 10.6 11.7

Apr-92 33.8 93 66.1 200 33.8 0 11.6 66.1 43.1

May-92 60.2 73.6 15.5 200 60.2 0 5.8 15.5 30.7

Jun-92 79.7 33.6 -42 158 79.7 0 0 0 15.2

Jul-92 92.1 99 1.9 160 92.1 0 0 0 11.7

Aug-92 81 129.6 42.1 200 81 0 0 2.1 10.9

Sep-92 55.7 101 40.2 200 55.7 0 0 40.2 27.4

Oct-92 31.3 67.6 32.9 200 31.3 0 0 32.9 31

Nov-92 19.3 115 90 200 19.3 0 0 90 64.6

Dec-92 14.4 67.4 40.8 200 14.4 0 9.7 40.8 52.4



Jan-93 12.9 96.2 53.9 200 12.9 0 36.4 53.9 54.6

Feb-93 10.7 41.6 10.1 200 10.7 0 56.6 10.1 31.6

Mar-93 19.2 37.4 27.2 200 19.2 0 46.4 27.2 30.3

Apr-93 34.9 76.8 61.3 200 34.9 0 23.2 61.3 49

May-93 58.4 50.2 0.9 200 58.4 0 11.6 0.9 25.6

Jun-93 82.2 121.5 39 200 82.2 0 5.8 39 37.1

Jul-93 108.2 96.2 -11 189 108.2 0 0 0 20.3

Aug-93 99.4 31 -69.9 122.9 95.5 3.9 0 0 9.3

Sep-93 52.7 73.2 16.9 139.8 52.7 0 0 0 7.5

Oct-93 30.9 80.3 45.4 185.2 30.9 0 0 0 6

Nov-93 19.5 73 49.8 200 19.5 0 0 35 22.1

Dec-93 13.3 27.2 13 200 13.3 0 0 13 16.7

Jan-94 8 59.5 -8 192 8 0 59.5 0 7.9

Feb-94 10.4 29.2 7.1 199.1 10.4 0 70.9 0 4.3

Mar-94 20.9 46.2 44 200 20.9 0 50.3 43.1 25.3

Apr-94 36.2 78.1 63.1 200 36.2 0 25.2 63.1 47.2

May-94 56.6 93.8 45.1 200 56.6 0 12.6 45.1 48.9

Jun-94 85.3 31.8 -48.8 151.2 85.3 0 6.3 0 23.7

Jul-94 108.2 42 -62 104.3 93.1 15.1 0 0 13.2

Aug-94 85.1 47.8 -39.7 83.6 66.1 19 0 0 7.9

Sep-94 59.3 60.6 -1.7 82.9 58.3 1 0 0 5.8

Oct-94 35.4 21.4 -15.1 76.6 26.6 8.8 0 0 2.5

Nov-94 22.1 82.8 56.6 133.2 22.1 0 0 0 4.8

Dec-94 13.3 35 13 146.2 13.3 0 7.5 0 1.5

597 844 210 2245 572 24 192 234 272



1 Climate Information

Precipitation 844 mm/a

Actual Evapotranspiration 572 mm/a

Water Surplus 272 mm/a

2 Infiltration Rates

Table 2 Approach - Infiltration factors

Topography: rolling land 0.2

Soil Type: Open sandy loam 0.4

Cover: Cultivated Land 0.1

Total 0.7

Infiltration (0.7 x 272) 190 mm/a

Run-off (272-150) 82 mm/a

Table 3 Approach - Typical Recharge Rates

Coarse Sand and Gravel >250 mm/a

Fine to medium sand 200-250 mm/a

Silty sand to sandy silt 150-200 mm/a

Silt 125-150 mm/a

Clayey Silt 100- 125 mm/a

Clay <100 mm/a

Based on the above, the recharge rate is typically 150-250 mm/a

3 Pre-Development Property Statistics ha m2

Paved Area 1.723024 17230.24

Roof Area 0.767014 7670.14

Landscape Area 0.287526 2,875.26

Total 2.777564 27,775.64

4 Post-Development Property Statistics ha m2

Paved Area 0.413918 4,139.18

Roof Area 0.736625 7,366.25

Landscape Area 1.627021 16,270.21

Total Land Area 2.777564 27,775.64

                  DETAILED WATER BALANCE CALCULATIONS

Site development area is underlain predominantly by sandy soil 

underlain by shale bedrock at the depth of 3.1 to 3.3 mbgs 

95 Joymar Drive, Mississauga, Ontario



Area (m²) Precipitation (m³) Evapotranspiration (m3) Infiltration (m³) Run-off (m³)

Paved Area 17230.24 14542 1454 0 13088

Building/Roof Area 7670.14 6474 647 0 5826

Pervious Areas Landscape Area 2,875 2,427 1,645 547 235

27,776 23,443 3,746 547 19,149

Area (m²) Precipitation (m³) Evapotranspiration (m3) Infiltration (m³) Run-off (m³)

Paved Area 4139 3,493 349 0 3,144

Building/Roof Area 7,366 6,217 622 0 5,595

Pervious Areas Landscape Area 16270 13,732 9,307 3,098 1,328

27,776 23,443 10,278 3,098 10,067

Precipitation (m³) Evapotranspiration (m3) Infiltration (m³) Run-off (m³)

23,443 3,746 547 19,149

23,443 10,278 3,098 10,067

6,531 2550 -9,082

466 -47

5. Annual Pre-Development Water Balance

6. Annual Post-Development Water Balance

7. Comparision of Pre- and Post -Development

Pre-Development

Post-Development

Land Use

Land Use

Impervious Areas

Impervious Areas

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

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

Change in %

Change in Volume


