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1. Introduction 

Gerrits Engineering Ltd. (GEL) has been retained by the Black Creek Group to prepare a Functional Servicing Report for the 

proposed development of the 26 storey tower in the geographic City of Barrie (City), Ontario. The subject lands are 

approximately 0.31 ha in area and slopes gently from the north to the south in its existing conditions. It is proposed to 

construct a new building with a footprint of about 904 m2 along with underground area and above ground parking, as well 

as surface parking located to the west and south of the proposed tower. This report will address the detailed design and 

stormwater management controls required for the proposed building construction. 

 

1.1. Supporting & Reference Documents 

The following documents have been referenced in the preparation of this report: 

• Ministry of the Environment, Stormwater Management Planning and Design Manual, March 2003 

• Ministry of Transportation, Drainage Management Manual (MTO, 1997) 

• City of Barrie, Storm Drainage & Stormwater Management Policies & Design Guidelines, November 2009 

• Water Transmission and Distribution Policies and Design Standard, January 2021 

• Sanitary Sewage Collection System Policies and Design Guideline, October 2017 

• Lake Simcoe Region Conservation Authority (LSRCA), Technical Guidelines for Stormwater Management, 

September, 2016 

• Ontario Building Code 2012 (O.B.C.) 

1.2. Subject Property 

The subject site as shown below in Figure 1 (in red) is approximately 0.31 ha in area and is designated for residential 

use. It is legally described as Part of Lot 15, South Side Sophia Street Part of Lots 12 and 13 and all of Lot 14, South 

Side McDonald Street, Registered Plan 31 in the City of Barrie, County of Simcoe. The site is primarily vacant in its 

existing condition and consists mostly of a meadowed area with a few trees. The site, in its existing state, slopes 

predominantly to the southwest corner of the property before spilling onto the adjacent south parcel. The topographical 

information is based on a survey completed by Rudy Mak Surveying Ltd., dated May 6, 2021, as well as an aerial map 

from Google Imagery. 

 

 

Figure 1 - Subject Property (Red) 
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1.3. Proposed Land Use 

The proponent is seeking to undertake a new 26 Storey High Rise Residential Development. It is proposed that the 

building will be serviced with their own sanitary sewage, domestic water supply and fire water supply provided by the 

City of Barrie. There are 260 units being proposed within this building. 

2. Servicing 

2.1. Overview 

Servicing of the Development will involve the connection to the City’s existing water and sanitary distribution and 

collection system.  The Development’s internal collection and distribution system will be constructed as per the City 

and Ministry of Environment (MOE) design guidelines.  The site’s internal water distribution system will be designed to 

account for domestic and fire protection requirements.   

2.2. Design Criteria 

A summary of the water and wastewater design criteria is as follows: 

Serviced Population 

• High Density (Condominium) =     1.67 ppu 

• Development residential population – 260 units x 1.67 ppu =     434.2 pers 

Wastewater Criteria 

• Average Day Flow (ADF) Residential (New Development) =    225 L/c/d 

• Extraneous flows (peak per developable ha) =    0.1 L/s/ha 

• Peak Factor (residential and commercial) 

            M = 1 + 
14

4+𝑃0.5
 = 4.35 = 4.0 (Maximum) 

       Harmon 

 

  

Water Criteria 

• Average Day Demand (ADD) Residential (New Development) =     225 L/c/d 

• Max Day Factor (MDD) (Table 3.3 MOECC, 2008) =             3.12  

• Peak Hour factor (PH) (Table 3.3 MOECC, 2008) =             5.17 

• Minimum pressure in system at MDD =        275 kPa 

• Maximum pressure in system at MDD =        700 kPa 

• Minimum pressure in system at Peak Hour demand =        275 kPa 

• Minimum pressure in system at Fire + MDD =        140 kPa 

3. Sanitary Servicing 

The projected daily average and peak sewage flows from the subject property are summarized in the table below. 

 

Table 1 – Design Wastewater Flows 

 

Average Daily Demand 

(Design) 

394.2 m3/d 

4.56 L/s 

Peak Hour Flow (Design) 
1,627.9 m3/d 

18.84 L/s 

 

3.1. Proposed Sanitary Connection Point 

Serviceability of the subject site can be provided on Clapperton Street. Flows from the development will be collected 

and then conveyed by gravity, which will flow east towards the existing sanitary line via a proposed doghouse 

maintenance hole structure located on Clapperton Street (SAN DHMH 101). This existing sanitary line currently 
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services the surrounding existing residential and commercial properties. We have been provided with the external flows 

from the City of Barrie. After applying the above-mentioned design criteria parameters, a preliminary review of the 

proposed sewers indicate that sufficient capacity should be present for the proposed condominium development. Also, 

capacity within the existing sewer main is not anticipated to be an issue. Calculations are provided in Appendix A. 

3.2. Internal Sanitary Collection System 

It is proposed that the sanitary sewers be constructed in accordance with the City’s Engineering Standards and the 

MOE guidelines to service the Development. The proposed sewers will consist of PVC SDR 35 pipe with pipe diameters 

of 200mm and designed to meet minimum and maximum velocities under full flow conditions. The spacing interval of 

the manhole structures will be as per MOE and City guidelines. The minimum manhole diameter will be 1200mm, with 

larger structures being incorporated as required in accordance with Ontario Provincial Standard Specifications (OPSS). 

An adequately sized service connection will be provided to the proposed Residential Condominium as specified by City 

Standards.  See attached Site Servicing Plan in Appendix C for reference. 

4. Water Supply and Distribution 

4.1. Existing Water System Analysis 

A Water Systems Analysis has yet to be completed by Gerrits Engineering Ltd. for the proposed development.  We 

suggest that the City review the watermain design requirements for this development with respect to the City’s water 

treatment and supply capacities and confirm that capacity allocation is available for this development. Given the size 

and location of this development, this is not expected to be a concern. 

The projected daily average, maximum day, and peak hourly flows from the subject property are summarized in the 

table below. 

Table 2 – Design Water Flows 

Average Daily Demand 

(Design) 

97.9 m3/d 

1.13 L/s 

Maximum Day Demand 

(Design) 

305.4 m3/d 

3.53 L/s 

Peak Hour Flow (Design) 
506.0 m3/d 

5.86 L/s 

 

4.2. Internal Water Distribution System 

The development will provide a water service connection to the Residential Condominium by a new internal 150mm 

diameter domestic water service and a new internal 150mm diameter fire water service, which are connected to the 

existing external 200mm diameter watermain on McDonald Street. New hydrants will be installed near the site 

entrance. Water services will be installed at the minimum 1.7m depth below finished grade. All systems will be 

constructed and tested in accordance with the City of Barrie Engineering Standards and MOE Guidelines.  Refer to the 

Site Servicing Plan attached for the location of watermain connections and internal layout.  

4.3. Fire Flow Requirement 

Pressure flow tests have been completed on the municipal system as part of this assessment. The hydrant that was 

tested is located at the southeast corner of McDonald Street and Clapperton Street, Hydrant #53. A flow of 278.1 L/s 

was recorded. This hydrant will provide coverage to the entire proposed development and will meet City and MOE 

standards. Details pertaining to the flow test can be found in Appendix A. 

 

 



   

 

June 6, 2024 

 

Functional Servicing Report, June 2024    4 

Proposed Residential Condominium   1510-001-21 

4.4. Fire Flow Analysis  

The subject building is a 26 Storey Tower with 1 lower level area. The subject tower will be constructed such that it will be 

classified as Non-Combustible Construction (Type II).  In addition it will have a fully supervised sprinkler system.  For 

conservativism we have assumed that any vertical openings within the building are unprotected, and as such the Total 

Effective Area will be to consider the two largest adjoining floor areas plus 50% of all floors immediately above them to a 

maximum of eight.  This results in a Total Effective Area, using the two largest floor areas as 3rd and 4th within the ground 

floor area, of about 8,290 sq.m. 

 

As per the Fire Underwriters Survey for Water Supply for Public Fire Protection (2020), the calculated minimum fire flows 

for this specific building and projected occupancy is 15,000 L/min (250.0 L/s).  To calculate the available hydrant flow, 

the following equation is outlined in Section 4.3.2. of the design guidelines. 

QA = QT x Sha/ht 

Where: 

 QA – Flow at 20 psi 

 QT – Flow at Test – 2,558 GPM 

 ha – Pressure Drop Available (psi)  

 ht – Pressure Drop at Test (psi) 

 

Using the information from the hydrant test completed, the following is the calculated available hydrant flow:  

 QA = QT x Sha/ht 

      = 1,686 x S(61-20) / (61-55) 

       = 4,407.3 GPM (278.1 L/s) 

 

As it can be seen, the anticipated hydrant flow will exceed the FUS calculated minimum flow criteria of 250 L/s. 
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5. Storm Drainage and Stormwater Management 

A key component of the Development is the need to address environmental and related Stormwater Management 

(SWM) issues.  These are examined in a framework aimed at meeting the City of Barrie, Lake Simcoe Region 

Conservation Authority, and Ministry of the Environment, Conservation and Parks (MECP) requirements. SWM 

parameters have evolved from an understanding of the location and sensitivity of the site’s natural systems.   

It is understood that the objectives of the SWM plan are to: 

• Protect life and property from flooding and erosion. 

• Maintain water quality for ecological integrity, recreational opportunities etc. 

• Protect and maintain groundwater flow regime(s). 

• Protect aquatic and fishery communities and habitats. 

• Maintain and protect significant natural features. 

• Protect and provide diverse recreational opportunities that are in harmony with the environment. 

 

5.1. Existing Drainage Conditions 

In the pre-development condition, the subject site consists mostly of Undeveloped Lands with a few trees and a small 

concrete wall, as well as, one 1-storey dwelling (to be demolished) and one 2-storey dwelling (to be demolished). 

According to the Soil Survey of Simcoe County, Report No. 29 of the Ontario Soil Survey, Ministry of Agriculture and 

Food, surface soils on the subject property consists of a Tioga Series, which are loamy sands consisting of grey, 

calcareous outwash sands. Tioga sands are classified within Soil Group A (SCS A). Group A soils represent material 

with low runoff potential and high infiltration rates. The site’s existing grades are between 0 and 4.5%.  Referencing 

the Lake Simcoe Region Conservation Authority (LSRCA) Stormwater Management Guidelines and City of Barrie 

Engineering Design Standards, we determine the runoff coefficient for the existing drainage conditions as follows: 

Grass 

Treed 

Dwelling roof 

Gravel   

= 

= 

= 

= 

2,343 m2 

334 m2 

178 m2 

198 m2 

R 

R 

R 

R 

= 

= 

= 

= 

0.15 

0.08 

0.95 

0.60 

AR 

AR 

AR 

AR 

= 

= 

= 

= 

351.5 

26.7 

169.1 

118.8 

Concrete 

  

= 2 m2 R = 0.95 AR =   1.9  

     Total AR = 668.0 

Site Area = 3,055 m2      ∑AR = 668.0           Weighted R = 0.22 

 

Given the size of the site, the Modified Rational Method will be used to determine the existing release rates: 

Catchment Area    = 0.31 ha 

   Runoff Coefficient   = 0.22 

   Time of Concentration (tc)  = 10 minutes  

   Rainfall Intensity    = City of Barrie IDF Curve Parameters 

   Peaking Factor (Ci)   = 1.00 (2-10 year design periods) 

        = 1.10 (25 year design period) 

        = 1.20 (50 year design period) 

        = 1.25 (100 year design period) 

   Peak Runoff Rate (Qr)   = C x I x A x 360-1  

Applying the above results in the following release rates: 
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Table 3: Subject Site Allowable Release Rate 

 
2 year 

(L/s) 

5 year 

(L/s) 

10 year 

(L/s) 

25 year 

(L/s) 

50 year 

(L/s) 

100 year 

(L/s) 

Pre-

Development 
15 20 23 30 37 42 

 

5.2. Proposed Drainage Conditions 

The proposed Development will increase the imperviousness of the site and it is important to quantify this change to 

determine quantity control requirements. The typical runoff coefficients as detailed in LSRCA Stormwater Management 

Guidelines and City of Barrie Engineering Design Standards were referenced to determine the post-development 

weighted runoff coefficient, which is as follows:  

Grass 

Asphalt 

Building Roof 

= 

= 

= 

620 m2 

340 m2 

1,930 m2 

R 

R 

R 

= 

= 

= 

0.15 

0.95 

0.95 

AR 

AR 

AR 

= 

= 

= 

93.0 

323.0 

1,833.5 

Concrete 

  

   = 165 m2 R = 0.95 AR =   156.8  

     Total AR = 2,406.3 

Site Area = 3,055 m2      AR = 2,406.3       Weighted R = 0.79 

 

The anticipated post-development runoff coefficient of 0.79 is reasonable for a development of this type.  The 

Modified Rational Method will be used to determine the proposed release rates. 

Catchment Area    = 0.31 ha  

   Runoff Coefficient   = 0.79 

   Time of Concentration (tc)   = 10 minutes  

   Rainfall Intensity    = City of Barrie IDF Curve Parameters  

   Peaking Factor (Ci)   = 1.00 (2-10 year design periods) 

        = 1.10 (25 year design period) 

        = 1.20 (50 year design period) 

        = 1.25 (100 year design period) 

   Peak Runoff Rate (Qr)   = C x I x A x 360-1 

 

Applying the above results in the following release rates: 

Table 4: Post Development Release Rate 

 
2 year 

(L/s) 

5 year 

(L/s) 

10 year 

(L/s) 

25 year 

(L/s) 

50 year 

(L/s) 

100 year 

(L/s) 

Post-Development  56 73 84 109 132 151 

 

When reviewing the post development conditions, we find that the anticipated release rates are greater than the pre-

development conditions and therefore additional quantity control measures will be required. 
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5.3. Quantity Control 

The development of this Site increases the existing stormwater runoff rate above that of the allowable release rate.  

Therefore, site quantity controls have been designed to closely approximate the allowable release rates. Stormwater 

quantity control will be provided an underground storage room located on P1 of the proposed Residential 

Condominium. Release from the subject site will be controlled by an outlet pipe sized using the following equation: 

  Q = cA2gh  Q = allowable release rate  

A = orifice area = 0.0044 m2 (75mm dia) 

     c = orifice coefficient = 0.63 

     g = gravitational constant = 9.81m/s2 

       h = high water level over center of orifice 

 

Applying the above equation, we find that a 75mm orifice plate will restrict the flows such that the controlled 

stormwater flow from the site is less than the allowable release rates for all storm events. It is proposed to utilize a 

75mm diameter orifice plate within the SWMF to allow for sufficient on-site storage of stormwater prior to releasing 

from the site. The Pre/Post Development (Controlled) calculated release rates for the proposed development are 

detailed in Table 5 below.  Calculations have been included within Appendix A. 

Table 5: Site Release Rates 

 
Design Storm Event Release Rate (L/s) 

2 yr 5 yr 10 yr 25 yr 50 yr 100 yr 

Allowable 

Release Rate 
15 20 23 30 37 42 

Post 

Development 

Release Rate 

13 15 16 18 20 21 

Storage 

Volume 

Required (m3) 

26 34 40 53 64 74 

 

Quantity storage requirements within the stormwater management facility are calculated to be approximately 74 m3.  

The proposed SWMF has been sized with a total available quantity control volume of about 79.2 m3, which exceeds 

storage requirements. Detailed calculations have been provided in Appendix A.  

5.4. Quality Control 

The MOE issued a “Stormwater Management Planning and Design Manual” in March 2003. This manual has been 

adopted by a variety of agencies including the City. The objective of our SWM quality control will be to ensure MOE’s 

Enhanced Protection. To achieve Enhanced Protection, permanent and temporary control of erosion and sediment 

transport are proposed and are discussed in the following sections.  

5.4.1. Stormwater Quality Control During Construction 

To ensure stormwater quality control during construction, it is imperative that effective environmental and 

sedimentation controls be in place throughout the entire area subject to construction activities.  With the requirement 

of earth grading, there will be a potential of soil erosion.  It is therefore recommended that the following be 

implemented to assist in achieving acceptable stormwater runoff quality: 

• Restoration of exposed surfaces with vegetation and non-vegetative material as soon as construction schedules 

permit; 

• Installation of temporary sediment ponds, filter strips, silt fences and rock check dams or other similar 

facilities throughout the site, and specifically during all construction activities; 
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• Reduce stormwater drainage velocities where possible; 

• Ensure that disturbed areas that are left inactive for more than 30 days shall be vegetated and stabilized as 

instructed by the Engineer; 

• Minimize the amount of existing vegetation removed. 

 

5.4.2. Permanent Quality Control 

The objective of the permanent SWM quality controls will be to ensure MOE’s Enhanced Protection. The proposed 

development will increase the imperviousness of the site. It is important to quantify this increase to evaluate the 

potential downstream impacts. As per the site’s statistics, the post development’s Total Imperviousness (TIMP) is: 

Area of Building Roof = 1,930 m2  

Area of Asphalt = 340 m2  

Area of Conc. = 165 m2  

Total Area = 2,435 m2  

    

 TIMP  = (ABLD + AASP + ACONC) / ATOTAL 

  = (2,435) / 3,055 

  = 0.789 (or 79%) 

Given the nature of the site, and use of the site, Low Impact Development (LID) methods are not recommended. 

Therefore, it is proposed to install on-site controls in the form of an Oil-Grit Separator that will be sized to treat the 

respective drainage area from the hardened surfaces.   

5.4.3. Oil Grit Separator 

A Hydroworks or equivalent treatment unit is proposed to treat the stormwater released from this site to the MECP’s 

Enhanced or Level 1 Protection standard. This MECP standard stipulates a Total Suspended Solids (TSS) removal of at 

least 80%. The HydroStorm HS4 model will treat the post development flows to the required MOE quality standard, 

with a TSS removal rate of approximately 84%. The design criteria and background information on how the Hydroworks 

unit is sized is provided within Appendix B.   

5.5. Phosphorous Balance 

The existing site generates approximately 0.066 kg of phosphorous annually and the proposed lands will generate 

approximately 0.322 kg of phosphorous annually.  The following chart details the anticipated phosphorous loadings for 

the pre- and uncontrolled post-development conditions. 

 Total P 

(kg/yr) 

Pre-Development 0.066 

Uncontrolled Post 

Development 

0.329 

Based on the above calculations there is an anticipated phosphorus release from the site in the amount of 0.322 kg/yr. 

Phosphorus offset fees in accordance with the LSRCA’s phosphorus offsetting policy is calculated as follows:  

2.5 * 0.329 kg/yr * $35,000.00 = $28,787.50. 

$44.97 / m3 * (912 m3 – 218 m3) x 15% Administration = $35,942.27 
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5.6. Erosion and Sediment Control 

To ensure Stormwater runoff quality is controlled during construction, an erosion and sediment control strategy will be 

implemented to mitigate transportation of silt off-site to the existing roads and sewers.  It is imperative that effective 

controls be put in place and maintained until all areas are stabilized with surface cover.   

All erosion and sediment control Best Management Practices (BMP) shall be designed, constructed and maintained in 

accordance with the LSRCA’s erosion control requirements. 

Items that will be addressed for both temporary and permanent erosion and sediment controls are based on the 

following:  

▪ Site location description and area; 

▪ Existing and proposed land use; 

▪ Vegetative cover; 

▪ Existing drainage routes; 

▪ Proposed site works; 

▪ Proposed outlets; 

▪ Permits required; 

▪ Sediment filters and barriers - silt fences; 

▪ Construction entrance location; 

▪ Protection to catch basins and ditch inlets; 

To prevent construction generated sediments from entering the storm sewers or leaving the site by overland flow, the 

following measures should be implemented during the construction phase: 

▪ Temporary sediment control fencing should be erected around the perimeter of the grading 

activities. 

▪ Temporary sediment fabric and stone filters should be installed on existing and proposed catch 

basins until surface cover has been stabilized. 

▪ A temporary construction access mud mat should be implemented to reduce the amount of 

materials that may be transported off site. 

▪ Construction during drier months should be monitored for wind-borne transport of sediments. At 

the direction of the engineer, the contractor may be directed to water down exposed earth areas 

with an aqueous solution of calcium chloride. 

▪ All disturbed areas not under immediate construction for 30 days, or not intended for building 

activities within a 3-month time period, should be stabilized with seeding. 

Built up sediment should be removed and disposed off-site at least once a month, or more frequently as directed by 

the engineer. 
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6. Conclusions 

A summary of the servicing recommendations is as follows: 

• Water Servicing – The development will provide a water service connection to the Residential Condominium by 

a new internal 150mm diameter water service which is connected to the existing external 200mm diameter 

watermain on McDonald Street.  A Water Systems Analysis has yet to be completed by Gerrits Engineering Ltd. 

for the proposed development.  We suggest that the City review the watermain design requirements for this 

development with respect to the City’s water treatment and supply capacities and confirm that capacity 

allocation is available for this development. Given the size and location of this development, this is not 

expected to be a concern. Flow Tests have been assessed and are acceptable for this type of development. 

• Sanitary Servicing – Serviceability to the subject site can be provided on Clapperton Street. Flows from the 

development will be collected and then conveyed by gravity, which will flow east towards the existing sanitary 

line via a proposed doghouse maintenance hole structure located on Clapperton Street (SAN DHMH 101). 

Please refer to the SS-1 Drawing in Appendix C.        

• Stormwater Drainage and Management – The proposed storm sewer system will discharge to the proposed 

stormwater management facility located in the underground floor.  The SWM facility has been sized to provide 

for the storage of 1:100 year design storm events. A review of the stormwater management facility modeling 

indicates that the proposed development meets design standards and that sufficient volumes are present. An 

OGS is being proposed to provide the MECP’s Enhanced or Level 1 Protection standard. The HydroStorm HS4 

model will treat the post development flows to the required MOE quality standard, with a TSS removal rate of 

approximately 84%. It is being proposed that no further additional onsite methods will be implemented in 

order to maintain the water balance or phosphorous loading. An offsetting water balance and phosphorous 

loading fee is anticipated since the proposed development will not meet the current regime of the site. 

The preliminary analysis and conceptual design outlined in this report demonstrates that the servicing of this proposed 

development is feasible and, if based on sound engineering principles, the development will become a cohesive part of the 

Community of the City of Barrie. 

 

All of which is respectfully submitted, 

Gerrits Engineering Ltd. 

 

 

 

 

 

 

Jeff McCuaig, P.Eng.  

Director, Civil Engineer



 

 

 

 

 

 

 

 

 

  



CLIENT: Black Creek Group Date: 31-May-24

PROJECT: Proposed Residential Condominium Design Kevin Filion CET

FILE: 1510-001

n = 0.013
M = 1 + ( 14 / ( 4 + ( P / 1000 ) ^ 0.5 ) ) 2 <= "M" <= 4
Qp = P * Q * M / 86400 Q =

Qtot = Qp + Qi

DESCRIPTION
Single Family 3.13 people/unit 225 L/cap/d PEAK RATE FACTOR: M
Townhomes 2.34 people/unit 225 L/cap/d
Condominium Building1.67 people/unit 225 L/cap/d

Extraneous Flow 0.1 L/s/ha

PEAKING AVERAGE PEAK
SINGLE DEVELOPMENT TOTAL POPULATION POPULATION EXTRANEOUS FACTOR FLOW FLOW
UNITS AREA (Ha) UNITS (P) (ACC.) FLOW (M) (L/s) (L/s)

Condominium 260 0.31 260 434.2 435 0.03 4.00 4.56 18.84

TOTAL UNITS 260 0.31 260 434.2 435 0.03 4.00 4.56 18.84

INFILTRATION 0.35 ha
0.00 18.84

RESIDENTIAL DEVELOPMENT

SANITARY FLOW CALCULATIONS

DENSITY   FLOW RATE

225 L/cap/day 

ASSUMPTIONS

SANITARY 6/5/2024



CLIENT: Black Creek Group Date: 31-May-24

PROJECT: Proposed Residential Condominium Design Kevin Filion CET

FILE: 1510-001

DESCRIPTION
MAX DAY FACTOR 3.12

Single Family 3.13 people/unit 225 L/cap/d PEAK RATE FACTOR 5.17
Townhomes 2.34 people/unit 225 L/cap/d
Condominium Building 1.67 people/unit 225 L/cap/d *From MOE Manual Table 3-3 - Population of Fewer than 500

MAX DAY
AREA EQUIVALENT FLOW
(ha) POPULATIO (L/s)

Condominium 260 260 435 435 1.13 3.53 5.86

TOTAL UNITS 260 260 435 435 1.13 3.53 5.86

RESIDENTIAL DEVELOPMENT

WATER FLOW CALCULATIONS

POPULATIO
N      (P)

TOTAL 
UNITS

AVERAGE 
FLOW      
(L/s)

ASSUMPTIONS

PHASE SINGLE UNITS EQUIVALENT 
POPULATIO

N

PEAK     
FLOW      
(L/s)

PEAKING FACTORS*DENSITY   FLOW RATE

COMMERCIAL

WATER 6/5/2024







Test Location: Test Location:

Hydrant 53

Static Pressure: Static Pressure:

Main Size: 200.0 mm Main Size:

Flow (USGPM) Residual Pressure (psi) Flow (USGPM) Residual Pressure (psi)

610 60

924 59

1686 55

 

Flow (L/s) Head (m) Flow (L/s) Head (m)

0 42.9

38.5 42.2

58.3 41.5

106.4 38.7

0.0 0.0

QT 1686.0 GPM QT

ha 41.0 psi ha

ht 6.0 psi ht

QA 4407.3 GPM 278.1 L/s QA 0.0 L/s

Test Test

Transforming Hydrant Tests to Pump Flow Points and Fire Flows at 20psi Residual

Southeast corner of Clapperton St and McDonald St

61.0 psi

Pump Flow Points Pump Flow Points

17 Sophia Street, Barrie, Ontario



Project: 17 Sophia St.
Project Number 1510-001
Location City of Barrie

1 FUS Formula

where: F = required fire flow in litres per minute
C= the Coefficient related to the type of construction; and
A = the total flow area in square metres (including all storeys
but excluding basements at least 50% below grade)

Type of Construction: non-combustible construction

C = 0.8
A = 8290

F = 16000 L/min
267 L/s

2 Occupancy Adjustment
Type of Occupancy: Limited
Hazard Allowance: -15%

Adjusted Fire Flow 13600 L/min

3 Sprinkler Adjustment
CREDIT

NFPA 13 sprinkler standard: Yes 30%
Standard water supply: Yes 10%

Fully Supervised system: Yes 10%

Sprinkler Credit 6800 L/min

4 Exposure Adjustment
Charge

North Side 15%
East Side 11%

South Side 15%
West Side 11%

Exposures Surcharge 8320 L/min

Total Required Fire Flow 15000 L/min
250.0 L/sec

𝐹 = 220 𝐶 √𝐴



LOADING AREA STATISTICS

LOADING SPACE 
REQUIREMENT

City of Barrie By-law 2009-141 LENGTH: 9.0m, WIDTH: 3.0m, HEIGHT: 4.0m

STAGING AREA

RESIDENTIAL WASTE • PROVIDED:

• PROVIDED:

260UNIT COUNT
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PROJECT STATISTICS

17 Sophia Street East,
Barrie, ON

PROPOSED MIXED USE DEVELOPMENT

PROPOSED MIXED USE DEVELOPMENT
17 Sophia Street East, Barrie, ON

AREA SUMMARY

Zoning:         C2-2 Transition Center Commercial 2 Residential GFA: Number of Stories: 
Lot Area (existing): Non-Residential GFA: Building Height:
Lot Area (ultimate): Building Total GFA: Building Height including MPH.:
Ground Floor Area: Floor Space Index (FSI):
Lot Coverage:

3044.8 m² 32,773.6 ft²
26 + MPH.
81.55 m + MPH.
88.55 m

940.2 m² 10,120.4 ft²
16193.2 m² 174,301.8 ft²
264.8 m² 2,850.3 ft²
15928.4 m² 171,451.5 ft²

5.32
2885.9 m2     15949.5 ft2      

PROPOSED VEHICLE PARKING DISTRIBUTION

LEVEL TYPE COUNT
GROUND FLOOR Accessible Parking 1
2ND FLOOR Accessible Parking 1
3RD FLOOR Accessible Parking 3
4TH FLOOR Accessible Parking 3
5TH FLOOR Accessible Parking 2

Accessible Parking 10
GROUND FLOOR Standard Parking 10
2ND FLOOR Standard Parking 27
3RD FLOOR Standard Parking 43
4TH FLOOR Standard Parking 43
5TH FLOOR Standard Parking 43

Standard Parking 166
TOTAL VEHICULAR PARKING: 176 176

UNIT MIX

Name Count Percentage Total Unit Area Average Unit Size

TOTAL 260 100.0% 14,842.5 m²

RESIDENTIAL UNIT COUNT

Level 1B 2B TOTAL
6TH FLOOR 7 3 10
7TH FLOOR 8 5 13
8TH FLOOR 8 5 13
9TH FLOOR 8 5 13
10TH FLOOR 8 5 13
11TH FLOOR 8 5 13
12TH FLOOR 8 5 13
13TH FLOOR 8 5 13
14TH FLOOR 8 5 13
15TH FLOOR 8 5 13
16TH FLOOR 8 5 13
17TH FLOOR 8 5 13
18TH FLOOR 8 5 13
19TH FLOOR 8 5 13
20TH FLOOR 8 5 13
21ST FLOOR 8 5 13
22ND FLOOR 4 7 11
23RD FLOOR 4 7 11
24TH FLOOR 4 7 11
25TH FLOOR 4 7 11
26TH FLOOR 4 7 11
TOTAL 147 113 260

1B 147 56.5% 6,989.2 m² 47.5 m²
2B 113 43.5% 7,853.3 m² 69.5 m²

LOADING AND WASTE

100 m²

41 m²

VEHICULAR PARKING STATISTICS

USE PROPOSED RATE PROPOSED COUNT
Residential 0.68 176

COMMERCIAL/RETAIL

m2 sf
0.0 m² 0.0 ft²
264.8 m² 2,850.3 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
264.8 m² 2,850.3 ft²

COMMON AREA /
CIRCULATION

m2 sf
960.2 m² 10,336.0 ft²
566.3 m² 6,096.1 ft²
97.3 m² 1,047.4 ft²
97.9 m² 1,053.4 ft²
97.9 m² 1,053.4 ft²
107.2 m² 1,154.0 ft²
138.9 m² 1,494.8 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
138.7 m² 1,492.7 ft²
579.4 m² 6,236.9 ft²
5418.6 m² 58,325.6 ft²

VEHICLE PARKING

m2 sf
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
1697.3 m² 18,269.8 ft²
1821.2 m² 19,603.2 ft²
1821.2 m² 19,603.2 ft²
1811.9 m² 19,502.7 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
7151.6 m² 76,979.0 ft²

GFA EXEMPTIONS **
(PER BY-LAW 2009-141)

m2 sf
949.4 m² 10,218.9 ft²
363.1 m² 3,908.8 ft²
1749.1 m² 18,827.4 ft²
1873.6 m² 20,167.4 ft²
1873.6 m² 20,167.4 ft²
1877.7 m² 20,211.0 ft²
319.3 m² 3,437.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
111.0 m² 1,195.3 ft²
579.4 m² 6,236.9 ft²
11806.1 m² 127,080.3 ft²

TOTAL GFA

m2 sf
10.9 m² 117.1 ft²
577.1 m² 6,211.6 ft²
45.5 m² 489.9 ft²
45.4 m² 489.2 ft²
45.4 m² 489.2 ft²
41.4 m² 445.7 ft²
536.3 m² 5,772.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
744.6 m² 8,014.3 ft²
0.0 m² 0.0 ft²

16193.2 m² 174,301.8 ft²

RESIDENTIAL (UNIT AREA) *

m2 SF
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
503.9 m² 5,424.3 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
716.9 m² 7,716.9 ft²
0.0 m² 0.0 ft²

14842.5 m² 159,762.8 ft²

RESIDENTIAL STORAGE

m2 SF
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²
0.0 m² 0.0 ft²

GROSS BUILDING AREA (GCA) *

Level m2 SF
P1 960.2 m² 10,336.0 ft²
GROUND FLOOR 940.2 m² 10,120.4 ft²
2ND FLOOR 1794.6 m² 19,317.2 ft²
3RD FLOOR 1919.1 m² 20,656.6 ft²
4TH FLOOR 1919.1 m² 20,656.6 ft²
5TH FLOOR 1919.1 m² 20,656.6 ft²
6TH FLOOR 855.6 m² 9,209.6 ft²
7TH FLOOR 855.6 m² 9,209.6 ft²
8TH FLOOR 855.6 m² 9,209.6 ft²
9TH FLOOR 855.6 m² 9,209.6 ft²
10TH FLOOR 855.6 m² 9,209.6 ft²
11TH FLOOR 855.6 m² 9,209.6 ft²
12TH FLOOR 855.6 m² 9,209.6 ft²
13TH FLOOR 855.6 m² 9,209.6 ft²
14TH FLOOR 855.6 m² 9,209.6 ft²
15TH FLOOR 855.6 m² 9,209.6 ft²
16TH FLOOR 855.6 m² 9,209.6 ft²
17TH FLOOR 855.6 m² 9,209.6 ft²
18TH FLOOR 855.6 m² 9,209.6 ft²
19TH FLOOR 855.6 m² 9,209.6 ft²
20TH FLOOR 855.6 m² 9,209.6 ft²
21ST FLOOR 855.6 m² 9,209.6 ft²
22ND FLOOR 855.6 m² 9,209.6 ft²
23RD FLOOR 855.6 m² 9,209.6 ft²
24TH FLOOR 855.6 m² 9,209.6 ft²
25TH FLOOR 855.6 m² 9,209.6 ft²
26TH FLOOR 855.6 m² 9,209.6 ft²
MPH. 579.4 m² 6,236.9 ft²
TOTAL 27999.3 m² 301,382.1 ft²

GROSS BUILDING AREA (GCA) AND GROSS FLOOR AREA (GFA) AREA SUMMARY

**  GFA: Shall mean the total area of all floors in a building, excepting a basement in a residential 
building, measured from the outside face of the exterior walls, but exclusive of any part of a building 
which is used for the storage or parking of motor vehicles other than for the automotive purposes 
defined in Section 3.0 in this By-law, for storage, stairwells, or for mechanical or electrical equipment 
providing services for the entire building. In addition to the exceptions, in calculating the gross floor 
area for "dwelling, apartment", the part of the gross corridor areas which are in excess of the minimum 
corridor areas required under the provisions of the Ontario Building Code and the area occupied by a 
recreational amenity shall not be included.  (City of Barrie By-law 2009-141)

* Gross Construction Area:
Means the area measured to the outside 
surface of exterior walls for each floor 
without deduction. This includes enclosed 
structured parking but excludes the roof 
level of a structure (whether parking 
structure or roof of building).

BICYCLE PARKING TYPE UNIT COUNT MIN. RATE REQUIRED SPACES
260 1.5 390

PROPOSED SPACES
470

BIKE PARKING STATISTICS- BICYCLE ZONE 1

BICYCLE PARKING

RESIDENTIAL (OUTDOOR) 0.2 52
NON-RESI. (OUTDOOR) 0.3/100 m2 of GFA 1
NON-RESI. (INDOOR) 3 plus 0.3/100 m2 of GFA 4

VEHICULAR PARKING 

AMENITY AREA STATISTICS

AMENITY REQUIRED PROPOSED
INDOOR AMENITY 321.86 m²
OUTDOOR AMENITY 488.03 m²
PRIVATE OUTDOOR AMENITY 3444.39 m²
TOTAL AMENITY 4254.28 m²

AMENITY AREA

AMENITY REQUIREMENTS SUMMARY

UNIT COUNT AMENITY REQUIREMENTS
260 Minimum of 12.0m² per unit

3120 m²

UNIT SUMMARY

73.5%           

RESIDENTIAL (INDOOR)

447TOTAL 486

12
4
-

Rev. Issuance Date
Issued for OPA/ZBA Apr. 08, 2020
OPA/ZBA Resubmission Oct. 26, 2022
SPA Pre-Submission Dec. 01, 2023
SPA 2nd Pre-Submission Jun. xx, 2024
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LEGEND - PAVING

Colour: Nickel Grey
Size: 100mm x 200mm
Pattern: Running Bond)
Heavy-Duty (Vehicular-Strength)

P.I.P. Coloured Concrete
Heavy-Duty (Vehicular-Strength)
Colour: Light Grey

Decorative Gravel, Min. 150mm Depth with
filter cloth below.

Colour: Nickel Grey
Size: 100mm x 200mm
Pattern: Running Bond)
Pedestrian-Strength

P.I.P. Concrete
Pedestrian-Strength
Colour: Natural

Colour: Dark Grey
Size: 100mm x 200mm
Pattern: Running Bond)
Pedestrian-Strength

Tactile Walking Surface
Indicator

Dry-laid Granite squares
Size: 100mm x 100mm

Combination of shale grey and nickel
grey
Size: 100mm x 200mm
Pattern: Running Bond)
Pedestrian-Strength

Combination of shale grey and nickel grey
Size: 100mm x 200mm
Pattern: Running Bond)
Heavy-Duty (Vehicular-Strength)

P.I.P. Concrete
Vehicular-Strength
Colour: Natural

LEGEND - TREE PRESERVATION

TREES TO BE REMOVED.
REFER TO ARBORIST REPORT
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6/5/2024

0.15 0.08 0.95 0.95 0.60 0.95

Grass Treed Asphalt
Building 

Roof
Gravel Concrete

Pre-Development 3055 2343 334 0 178 198 2 0.22

X-1 2620 2176 334 0 0 108 2 0.16
X-2 435 167 0 0 178 90 0 0.57

Post-Development 3055 620 0 340 1930 0 165 0.79

P-1 1920 0 0 0 1920 0 0 0.95
P-2 265 240 0 0 5 0 20 0.23
P-3 420 70 0 315 0 0 35 0.82
P-4 170 100 0 0 5 0 65 0.48
P-5 120 60 0 20 0 0 40 0.55
P-6 160 150 0 5 0 0 5 0.20

Uncontrolled (P5-P-6) 280 210 0 25 0 0 45 0.35

Controlled SWM Tank (P1-P4) 2775 410 0 315 1930 0 120 0.83

Weighted Rational CoefficientTotal AreaArea ID

Calculation of Weighted Runoff Coefficient

Pre/Post Development Areas and Sub-Areas

Functional Servicing Report, 6/5/2024
48 Orchard Point Road, Orillia, Ontario 484-018-21



Q= 0.0028*C*I*A  (cms) City of Barrie
C=RUNOFF COEFFICIENT DATE: June 06 2024 

I-RAINFALL INTENSITY=  A/(Tc+B)^C STORM SEWER DESIGN FILE 1510-001

A=AREA  (ha) CONTRACT/PROJECT 17 Sophia Street

Areas MANHOLE LENGTH TOTAL I TOTAL S D Q V
Q FULL FULL

FROM TO (m) C A CA CA TO IN (mm/h) (cms) (%) (mm) (cms) (m/s)

P-2 CB#1 CBMH #1 23.7 0.23 0.03 0.01 0.01 10.00 0.41 0.00 0.50 300 0.07 0.97

P-3 CBMH #1 CONTROL MH 45.0 0.82 0.04 0.03 0.04 10.41 0.78 0.01 0.50 300 0.07 0.97

P-1 SWM TANK CBMH #2 1.9 0.95 0.19 0.18 0.18 10.00 0.02 0.06 1.00 300 0.10 1.37

P-4 CBMH #2 CONTROL MH 20.5 0.48 0.02 0.01 0.19 10.00 0.35 0.06 0.50 300 0.07 0.97

- CONTROL MH OGS 1.8 0.23 11.18 0.03 0.07 0.50 375 0.12 1.12

- OGS STM DHMH 13.1 0.23 11.21 0.19 0.07 0.50 375 0.12 1.12

INCREMENT FLOW TIME
(min)



X-2 (Clapperton Street) Total Storm (yrs) Coeff A Coeff B Coeff C
Area 0.26 ha 0.04 ha 0.31 ha

2 675.6 4.681 0.78
Runoff Coefficient 0.16 0.57 0.22 5 843.0 4.582 0.763

10 976.9 4.745 0.76
Time of Concentration 10 min 10 min 25 1133.1 4.734 0.756

50 1251.5 4.847 0.753
100 1383.6 4.905 0.754

Return Rate 2 year 2 year
Coefficient 1 1
Rainfall Intesity 83.1 mm/hr 83.1 mm/hr
Allowable Release Rate 0.01 m3/s 10 L/s 0.01 m3/s 6 L/s 0.02 m3/s 15 L/s

Return Rate 5 year 5 year
Coefficient 1 1
Rainfall Intesity 109.1 mm/hr 109.1 mm/hr
Allowable Release Rate 0.01 m3/s 13 L/s 0.01 m3/s 8 L/s 0.02 m3/s 20 L/s

Modified Rational Method

Return Rate 10 year 10 year Q = CiCIA / 360

Coefficient 1 1
Rainfall Intesity 126.4 mm/hr 126.4 mm/hr Where:
Allowable Release Rate 0.01 m3/s 15 L/s 0.01 m3/s 9 L/s 0.02 m3/s 23 L/s Q - Flow Rate (m3/s)

Ci - Peaking Coefficient 
Return Rate 25 year 25 year C - Rational Method Runoff Coefficient
Coefficient 1.1 1.1 I - Storm Intensity (mm/hr)
Rainfall Intesity 148.3 mm/hr 148.3 mm/hr A - Area (ha.)
Allowable Release Rate 0.02 m3/s 19 L/s 0.01 m3/s 11 L/s 0.03 m3/s 30 L/s

Return Rate 50 year 50 year
Coefficient 1.2 1.2
Rainfall Intesity 164.1 mm/hr 164.1 mm/hr
Allowable Release Rate 0.02 m3/s 23 L/s 0.01 m3/s 14 L/s 0.04 m3/s 37 L/s

Return Rate 100 year 100 year
Coefficient 1.25 1.25
Rainfall Intesity 180.4 mm/hr 180.4 mm/hr
Allowable Release Rate 0.03 m3/s 26 L/s 0.02 m3/s 16 L/s 0.04 m3/s 42 L/s

Interpolated

X-1 (South Flow)

Pre-Development Runoff Calculation

Interpolated



Storm (yrs) Coeff A Coeff B Coeff C

Area 0.31 ha
2 675.6 4.681 0.78

Runoff Coefficient 0.79 5 843.0 4.582 0.763
10 976.9 4.745 0.76

Time of Concentration 10 min 25 1133.1 4.734 0.756
50 1251.5 4.847 0.753

100 1383.6 4.905 0.754
Return Rate 2 year
Coefficient 1
Rainfall Intesity 83.1 mm/hr
Allowable Release Rate 0.06 m3/s 56 L/s

Return Rate 5 year  
Coefficient 1
Rainfall Intesity 109.1 mm/hr
Allowable Release Rate 0.07 m3/s 73 L/s

Modified Rational Method

Return Rate 10 year Q = CiCIA / 360

Coefficient 1
Rainfall Intesity 126.4 mm/hr Where:
Allowable Release Rate 0.08 m3/s 84 L/s Q - Flow Rate (m3/s)

Ci - Peaking Coefficient 
Return Rate 25 year C - Rational Method Runoff Coefficient
Coefficient 1.1 I - Storm Intensity (mm/hr)
Rainfall Intesity 148.3 mm/hr A - Area (ha.)
Allowable Release Rate 0.11 m3/s 109 L/s

Return Rate 50 year
Coefficient 1.2
Rainfall Intesity 164.1 mm/hr
Allowable Release Rate 0.13 m3/s 132 L/s

Return Rate 100 year
Coefficient 1.25
Rainfall Intesity 180.4 mm/hr
Allowable Release Rate 0.15 m3/s 151 L/s

Gerrits
Engineering Limited

Interpolated

Post Development Runoff Calculation



Controlled Uncontrolled
Storm (yrs) Coeff A Coeff B Coeff C

Controlled SWM Tank (P1-P4) 0.28 ha Uncontrolled (P5-P-6) 0.028 ha
2 675.6 4.681 0.78

Runoff Coefficient 0.83 Runoff Coefficient 0.35 5 843.0 4.582 0.763
10 976.9 4.745 0.76

Time of Concentration 10 min Time of Concentration 10 min 25 1133.1 4.734 0.756
50 1251.5 4.847 0.753
100 1383.6 4.905 0.754

Return Rate 2 year Return Rate 2 year
Coefficient 1 Coefficient 1
Rainfall Intesity 83.1 mm/hr Rainfall Intesity 83.1 mm/hr
Allowable Release Rate 0.05 m3/s 53 L/s Allowable Release Rate 0.00 m3/s 2 L/s

Return Rate 5 year Return Rate 5 year  
Coefficient 1 Coefficient 1
Rainfall Intesity 109.1 mm/hr Rainfall Intesity 109.1 mm/hr
Allowable Release Rate 0.07 m3/s 70 L/s Allowable Release Rate 0.00 m3/s 3 L/s

Modified Rational Method

Return Rate 10 year Return Rate 10 year Q = CiCIA / 360

Coefficient 1 Coefficient 1
Rainfall Intesity 126.4 mm/hr Rainfall Intesity 126.4 mm/hr Where:
Allowable Release Rate 0.08 m3/s 81 L/s Allowable Release Rate 0.00 m3/s 3 L/s Q - Flow Rate (m3/s)

Ci - Peaking Coefficient 
Return Rate 25 year Return Rate 25 year C - Rational Method Runoff Coefficient
Coefficient 1.1 Coefficient 1.1 I - Storm Intensity (mm/hr)
Rainfall Intesity 148.3 mm/hr Rainfall Intesity 148.3 mm/hr A - Area (ha.)
Allowable Release Rate 0.10 m3/s 105 L/s Allowable Release Rate 0.00 m3/s 4 L/s

Return Rate 50 year Return Rate 50 year
Coefficient 1.2 Coefficient 1.2
Rainfall Intesity 164.1 mm/hr Rainfall Intesity 164.1 mm/hr
Allowable Release Rate 0.13 m3/s 126 L/s Allowable Release Rate 0.01 m3/s 5 L/s

Return Rate 100 year Return Rate 100 year
Coefficient 1.25 Coefficient 1.25
Rainfall Intesity 180.4 mm/hr Rainfall Intesity 180.4 mm/hr
Allowable Release Rate 0.14 m3/s 145 L/s Allowable Release Rate 0.01 m3/s 6 L/s

Gerrits
Engineering Limited

Post Development Runoff Calculation

Interpolated Interpolated



Elevation Area Vol. Cum. Volume Storage Vol. Above Orifice Depth 1 Flow Depth 2 Flow Total Flow Orifice 1

(m) (m
2
) (m

3
) (m

3
) (m

3
) (m) (m

3
/s) (m) (m

3
/s) (m

3
/s) Diameter 75 mm

231.80 36 0 0 0 0.343 0.0072 0.000 0.0000 0.007 Elevation 231.42 m

232.00 36 7.2 7 7 0.543 0.0091 0.000 0.0000 0.009 Orifice Constant 0.63

232.20 36 7.2 14 14 0.743 0.0106 0.000 0.0000 0.011 Orifice Centroid 231.46 m

232.40 36 7.2 22 22 0.942 0.0120 0.000 0.0000 0.012

232.60 36 7.2 29 29 1.142 0.0132 0.000 0.0000 0.013

232.80 36 7.2 36 36 1.342 0.0143 0.000 0.0000 0.014

233.00 36 7.2 43 43 1.542 0.0153 0.000 0.0000 0.015

233.20 36 7.2 50 50 1.742 0.0163 0.000 0.0000 0.016

233.40 36 7.2 58 58 1.942 0.0172 0.000 0.0000 0.017

233.60 36 7.2 65 65 2.142 0.0180 0.000 0.0000 0.018

233.80 36 7.2 72 72 2.342 0.0189 0.000 0.0000 0.019

233.90 36 3.6 76 76 2.442 0.0193 0.000 0.0000 0.019

234.00 36 3.6 79 79 2.542 0.0197 0.000 0.0000 0.020 Rectangular C Equation

234.10 36 3.6 83 83 2.642 0.0200 0.000 0.0000 0.020 y=(a+bx)/(1+cx+dx^2)
234.20 36 3.6 86 86 2.742 0.0204 0.000 0.0000 0.020

a -1.04E+04

b 3.42E+06

c 2.13E+06

d -2.35E+05

Underground Storage

Elevation Outflow Storage Storage

(m) (m3/sec) (m3) (ha - m)

231.80 0 0 0

232.20 0.011 14 0.0014

232.60 0.013 29 0.0029

233.00 0.015 43 0.0043

233.40 0.017 58 0.0058

233.80 0.019 72 0.0072

234.00 0.020 79 0.0079

Pre/Post Flows and Storage

Year Pre Post Storage

2 0.015 0.013 26

5 0.020 0.015 34

10 0.023 0.016 40

25 0.030 0.018 53

50 0.037 0.020 64

100 0.042 0.021 74

STAGE - STORAGE - DISCHARGE  - Subsurface/Surface Storage 



100 Year Post Development Flow 0.14 m
3
/sec 100 Year Post Development Flow 0.01 m

3
/sec

Storm Duration 20 min Storm Duration 20 min

Pond Rating Curve

Elevation Outflow Storage Storage

(m) (m
3
/sec) (ha - m) (m

3
)

231.80 0.01 0.0000 0.00

232.20 0.01 0.0014 14.40

232.60 0.01 0.0029 28.80

233.00 0.02 0.0043 43.20

233.40 0.02 0.0058 57.60

233.80 0.02 0.0072 72.00

234.00 0.02 0.0079 79.20

Hydrograph Data Hydrograph Data Total Release From Site

Minute In Flow Out Flow Del_Storage
Cumulative 

Storage
Minute In Flow Out Flow Minute

Outflow 

Flow

Cumulative 

Storage

(m
3
/sec) (m

3
/sec) (m

3
) (m

3
) (m

3
/sec) (m

3
/sec) (m

3
/sec) (m

3
)

(1) (2) (4) (5) (6) (1) (2) (4) (1) (6) (6)

0 0.00 0.000 0 0 0 0.00 0.00 0 0 0

1 0.01 0.000 1 1 1 0.00 0.00 1 0 1

2 0.03 0.000 2 3 2 0.00 0.00 2 0 3

3 0.04 0.000 3 5 3 0.00 0.00 3 0 5

4 0.06 0.000 4 9 4 0.00 0.00 4 0 9

5 0.07 -0.001 4 13 5 0.00 0.00 5 0 13

6 0.09 -0.001 5 18 6 0.00 0.00 6 0 18

7 0.10 0.011 5 24 7 0.00 0.00 7 0 24

8 0.12 0.012 6 30 8 0.00 0.00 8 0 30

9 0.13 0.013 7 37 9 0.01 0.01 9 0 37

10 0.14 0.014 8 45 10 0.01 0.01 10 0 45

11 0.13 0.016 7 52 11 0.01 0.01 11 0 52

12 0.12 0.016 6 58 12 0.00 0.00 12 0 58

13 0.10 0.017 5 63 13 0.00 0.00 13 0 63

14 0.09 0.018 4 67 14 0.00 0.00 14 0 67

15 0.07 0.018 3 70 15 0.00 0.00 15 0 70

16 0.06 0.019 2 72 16 0.00 0.00 16 0 72

17 0.04 0.019 1 74 17 0.00 0.00 17 0 74

18 0.03 0.019 1 74 18 0.00 0.00 18 0 74

19 0.01 0.019 0 74 19 0.00 0.00 19 0 74

20 0.00 0.019 -1 73 20 0.00 0.00 20 0 73

22 0.00 0.019 -2 71 22 0.00 0.00 22 0 71

24 0.00 0.019 -2 69 24 0.00 0.00 24 0 69

26 0.00 0.018 -2 66 26 0.00 0.00 26 0 66

28 0.00 0.018 -2 64 28 0.00 0.00 28 0 64

30 0.00 0.018 -2 62 30 0.00 0.00 30 0 62

32 0.00 0.018 -2 60 32 0.00 0.00 32 0 60

34 0.00 0.017 -2 58 34 0.00 0.00 34 0 58

36 0.00 0.017 -2 56 36 0.00 0.00 36 0 56

38 0.00 0.017 -2 54 38 0.00 0.00 38 0 54

40 0.00 0.017 -2 52 40 0.00 0.00 40 0 52

45 0.00 0.016 -5 47 45 0.00 0.00 45 0 47

50 0.00 0.016 -5 42 50 0.00 0.00 50 0 42

55 0.00 0.015 -5 37 55 0.00 0.00 55 0 37

60 0.00 0.014 -4 33 60 0.00 0.00 60 0 33

65 0.00 0.014 -4 29 65 0.00 0.00 65 0 29

70 0.00 0.013 -4 25 70 0.00 0.00 70 0 25

75 0.00 0.013 -4 21 75 0.00 0.00 75 0 21

80 0.00 0.012 -4 18 80 0.00 0.00 80 0 18

85 0.00 0.011 -3 14 85 0.00 0.00 85 0 14

90 0.00 -0.001 0 15 90 0.00 0.00 90 0 15

95 0.00 0.011 -3 12 95 0.00 0.00 95 0 12

100 0.00 -0.001 0 12 100 0.00 0.00 100 0 12

Controlled Release from Site

CHECKING STORAGE RELEASE CHARACTERISTICS OF SUBSURFACE STORAGE GALLERIES

- MTO IDF EQUATIONS -

 Uncontrolled Release from Site



50 Year Post Development Flow 0.13 m
3
/sec 50 Year Post Development Flow 0.01 m

3
/sec

Storm Duration 20 min Storm Duration 20 min

Pond Rating Curve

Elevation Outflow Storage Storage

(m) (m
3
/sec) (ha - m) (m

3
)

231.80 0.01 0.0000 0.00

232.20 0.01 0.0014 14.40

232.60 0.01 0.0029 28.80

233.00 0.02 0.0043 43.20

233.40 0.02 0.0058 57.60

233.80 0.02 0.0072 72.00

234.00 0.02 0.0079 79.20

Hydrograph Data Hydrograph Data Total Release From Site

Minute In Flow Out Flow Del_Storage
Cumulative 

Storage
Minute In Flow Out Flow Minute

Outflow 

Flow

Cumulative 

Storage

(m
3
/sec) (m

3
/sec) (m

3
) (m

3
) (m

3
/sec) (m

3
/sec) (m

3
/sec) (m

3
)

(1) (2) (4) (5) (6) (1) (2) (4) (1) (6) (6)

0 0.00 0.000 0 0 0 0.00 0.00 0 0 0

1 0.01 0.000 1 1 1 0.00 0.00 1 0 1

2 0.03 0.000 2 2 2 0.00 0.00 2 0 2

3 0.04 0.000 2 5 3 0.00 0.00 3 0 5

4 0.05 0.000 3 8 4 0.00 0.00 4 0 8

5 0.06 -0.001 4 11 5 0.00 0.00 5 0 11

6 0.08 -0.001 5 16 6 0.00 0.00 6 0 16

7 0.09 0.011 5 21 7 0.00 0.00 7 0 21

8 0.10 0.012 5 26 8 0.00 0.00 8 0 26

9 0.11 0.013 6 32 9 0.00 0.00 9 0 32

10 0.13 0.014 7 39 10 0.01 0.01 10 0 39

11 0.11 0.015 6 45 11 0.00 0.00 11 0 45

12 0.10 0.016 5 50 12 0.00 0.00 12 0 50

13 0.09 0.016 4 54 13 0.00 0.00 13 0 54

14 0.08 0.017 4 58 14 0.00 0.00 14 0 58

15 0.06 0.017 3 61 15 0.00 0.00 15 0 61

16 0.05 0.018 2 63 16 0.00 0.00 16 0 63

17 0.04 0.018 1 64 17 0.00 0.00 17 0 64

18 0.03 0.018 0 64 18 0.00 0.00 18 0 64

19 0.01 0.018 0 64 19 0.00 0.00 19 0 64

20 0.00 0.018 -1 63 20 0.00 0.00 20 0 63

22 0.00 0.018 -2 61 22 0.00 0.00 22 0 61

24 0.00 0.018 -2 59 24 0.00 0.00 24 0 59

26 0.00 0.017 -2 56 26 0.00 0.00 26 0 56

28 0.00 0.017 -2 54 28 0.00 0.00 28 0 54

30 0.00 0.017 -2 52 30 0.00 0.00 30 0 52

32 0.00 0.017 -2 50 32 0.00 0.00 32 0 50

34 0.00 0.016 -2 49 34 0.00 0.00 34 0 49

36 0.00 0.016 -2 47 36 0.00 0.00 36 0 47

38 0.00 0.016 -2 45 38 0.00 0.00 38 0 45

40 0.00 0.016 -2 43 40 0.00 0.00 40 0 43

45 0.00 0.015 -5 38 45 0.00 0.00 45 0 38

50 0.00 0.015 -4 34 50 0.00 0.00 50 0 34

55 0.00 0.014 -4 30 55 0.00 0.00 55 0 30

60 0.00 0.013 -4 26 60 0.00 0.00 60 0 26

65 0.00 0.013 -4 22 65 0.00 0.00 65 0 22

70 0.00 0.012 -4 18 70 0.00 0.00 70 0 18

75 0.00 0.011 -3 15 75 0.00 0.00 75 0 15

80 0.00 0.011 -3 12 80 0.00 0.00 80 0 12

85 0.00 -0.001 0 12 85 0.00 0.00 85 0 12

90 0.00 -0.001 0 12 90 0.00 0.00 90 0 12

95 0.00 -0.001 0 13 95 0.00 0.00 95 0 13

100 0.00 -0.001 0 13 100 0.00 0.00 100 0 13

CHECKING STORAGE RELEASE CHARACTERISTICS OF SUBSURFACE STORAGE GALLERIES

- MTO IDF EQUATIONS -

Controlled Release from Site  Uncontrolled Release from Site



25 Year Post Development Flow 0.10 m
3
/sec 25 Year Post Development Flow 0.00 m

3
/sec

Storm Duration 20 min Storm Duration 20 min

Pond Rating Curve

Elevation Outflow Storage Storage

(m) (m
3
/sec) (ha - m) (m

3
)

231.80 0.01 0.0000 0.00

232.20 0.01 0.0014 14.40

232.60 0.01 0.0029 28.80

233.00 0.02 0.0043 43.20

233.40 0.02 0.0058 57.60

233.80 0.02 0.0072 72.00

234.00 0.02 0.0079 79.20

Hydrograph Data Hydrograph Data Total Release From Site

Minute In Flow Out Flow Del_Storage
Cumulative 

Storage
Minute In Flow Out Flow Minute

Outflow 

Flow

Cumulative 

Storage

(m
3
/sec) (m

3
/sec) (m

3
) (m

3
) (m

3
/sec) (m

3
/sec) (m

3
/sec) (m

3
)

(1) (2) (4) (5) (6) (1) (2) (4) (1) (6) (6)

0 0.00 0.000 0 0 0 0.00 0.00 0 0 0

1 0.01 0.000 1 1 1 0.00 0.00 1 0 1

2 0.02 0.000 1 2 2 0.00 0.00 2 0 2

3 0.03 0.000 2 4 3 0.00 0.00 3 0 4

4 0.04 0.000 3 6 4 0.00 0.00 4 0 6

5 0.05 -0.001 3 9 5 0.00 0.00 5 0 9

6 0.06 -0.001 4 13 6 0.00 0.00 6 0 13

7 0.07 -0.001 4 18 7 0.00 0.00 7 0 18

8 0.08 0.011 4 22 8 0.00 0.00 8 0 22

9 0.09 0.012 5 27 9 0.00 0.00 9 0 27

10 0.10 0.013 6 33 10 0.00 0.00 10 0 33

11 0.09 0.014 5 37 11 0.00 0.00 11 0 37

12 0.08 0.014 4 42 12 0.00 0.00 12 0 42

13 0.07 0.015 3 45 13 0.00 0.00 13 0 45

14 0.06 0.016 3 48 14 0.00 0.00 14 0 48

15 0.05 0.016 2 50 15 0.00 0.00 15 0 50

16 0.04 0.016 2 52 16 0.00 0.00 16 0 52

17 0.03 0.016 1 52 17 0.00 0.00 17 0 52

18 0.02 0.017 0 53 18 0.00 0.00 18 0 53

19 0.01 0.017 0 52 19 0.00 0.00 19 0 52

20 0.00 0.017 -1 51 20 0.00 0.00 20 0 51

22 0.00 0.016 -2 49 22 0.00 0.00 22 0 49

24 0.00 0.016 -2 47 24 0.00 0.00 24 0 47

26 0.00 0.016 -2 46 26 0.00 0.00 26 0 46

28 0.00 0.016 -2 44 28 0.00 0.00 28 0 44

30 0.00 0.015 -2 42 30 0.00 0.00 30 0 42

32 0.00 0.015 -2 40 32 0.00 0.00 32 0 40

34 0.00 0.015 -2 38 34 0.00 0.00 34 0 38

36 0.00 0.015 -2 36 36 0.00 0.00 36 0 36

38 0.00 0.014 -2 35 38 0.00 0.00 38 0 35

40 0.00 0.014 -2 33 40 0.00 0.00 40 0 33

45 0.00 0.014 -4 29 45 0.00 0.00 45 0 29

50 0.00 0.013 -4 25 50 0.00 0.00 50 0 25

55 0.00 0.013 -4 21 55 0.00 0.00 55 0 21

60 0.00 0.012 -4 18 60 0.00 0.00 60 0 18

65 0.00 0.011 -3 14 65 0.00 0.00 65 0 14

70 0.00 -0.001 0 15 70 0.00 0.00 70 0 15

75 0.00 0.011 -3 12 75 0.00 0.00 75 0 12

80 0.00 -0.001 0 12 80 0.00 0.00 80 0 12

85 0.00 -0.001 0 12 85 0.00 0.00 85 0 12

90 0.00 -0.001 0 13 90 0.00 0.00 90 0 13

95 0.00 -0.001 0 13 95 0.00 0.00 95 0 13

100 0.00 -0.001 0 13 100 0.00 0.00 100 0 13

CHECKING STORAGE RELEASE CHARACTERISTICS OF SUBSURFACE STORAGE GALLERIES

- MTO IDF EQUATIONS -

Controlled Release from Site  Uncontrolled Release from Site



10 Year Post Development Flow 0.08 m
3
/sec 10 Year Post Development Flow 0.00 m

3
/sec

Storm Duration 20 min Storm Duration 20 min

Pond Rating Curve

Elevation Outflow Storage Storage

(m) (m
3
/sec) (ha - m) (m

3
)

231.80 0.01 0.0000 0.00

232.20 0.01 0.0014 14.40

232.60 0.01 0.0029 28.80

233.00 0.02 0.0043 43.20

233.40 0.02 0.0058 57.60

233.80 0.02 0.0072 72.00

234.00 0.02 0.0079 79.20

Hydrograph Data Hydrograph Data Total Release From Site

Minute In Flow Out Flow Del_Storage
Cumulative 

Storage
Minute In Flow Out Flow Minute

Outflow 

Flow

Cumulative 

Storage

(m
3
/sec) (m

3
/sec) (m

3
) (m

3
) (m

3
/sec) (m

3
/sec) (m

3
/sec) (m

3
)

(1) (2) (4) (5) (6) (1) (2) (4) (1) (6) (6)

0 0.00 0.000 0 0 0 0.00 0.00 0 0 0

1 0.01 0.000 0 0 1 0.00 0.00 1 0 0

2 0.02 0.000 1 1 2 0.00 0.00 2 0 1

3 0.02 0.000 1 3 3 0.00 0.00 3 0 3

4 0.03 0.000 2 5 4 0.00 0.00 4 0 5

5 0.04 0.000 2 7 5 0.00 0.00 5 0 7

6 0.05 -0.001 3 10 6 0.00 0.00 6 0 10

7 0.06 -0.001 3 14 7 0.00 0.00 7 0 14

8 0.06 -0.001 4 18 8 0.00 0.00 8 0 18

9 0.07 0.011 4 21 9 0.00 0.00 9 0 21

10 0.08 0.012 4 26 10 0.00 0.00 10 0 26

11 0.07 0.013 4 29 11 0.00 0.00 11 0 29

12 0.06 0.013 3 32 12 0.00 0.00 12 0 32

13 0.06 0.014 3 35 13 0.00 0.00 13 0 35

14 0.05 0.014 2 37 14 0.00 0.00 14 0 37

15 0.04 0.014 2 39 15 0.00 0.00 15 0 39

16 0.03 0.015 1 40 16 0.00 0.00 16 0 40

17 0.02 0.015 1 40 17 0.00 0.00 17 0 40

18 0.02 0.015 0 40 18 0.00 0.00 18 0 40

19 0.01 0.015 0 40 19 0.00 0.00 19 0 40

20 0.00 0.015 -1 39 20 0.00 0.00 20 0 39

22 0.00 0.015 -2 37 22 0.00 0.00 22 0 37

24 0.00 0.014 -2 35 24 0.00 0.00 24 0 35

26 0.00 0.014 -2 34 26 0.00 0.00 26 0 34

28 0.00 0.014 -2 32 28 0.00 0.00 28 0 32

30 0.00 0.014 -2 30 30 0.00 0.00 30 0 30

32 0.00 0.013 -2 29 32 0.00 0.00 32 0 29

34 0.00 0.013 -2 27 34 0.00 0.00 34 0 27

36 0.00 0.013 -2 26 36 0.00 0.00 36 0 26

38 0.00 0.013 -2 24 38 0.00 0.00 38 0 24

40 0.00 0.012 -1 23 40 0.00 0.00 40 0 23

45 0.00 0.012 -4 19 45 0.00 0.00 45 0 19

50 0.00 0.011 -3 16 50 0.00 0.00 50 0 16

55 0.00 0.011 -3 12 55 0.00 0.00 55 0 12

60 0.00 -0.001 0 13 60 0.00 0.00 60 0 13

65 0.00 -0.001 0 13 65 0.00 0.00 65 0 13

70 0.00 -0.001 0 13 70 0.00 0.00 70 0 13

75 0.00 -0.001 0 14 75 0.00 0.00 75 0 14

80 0.00 -0.001 0 14 80 0.00 0.00 80 0 14

85 0.00 -0.001 0 15 85 0.00 0.00 85 0 15

90 0.00 0.011 -3 11 90 0.00 0.00 90 0 11

95 0.00 -0.001 0 12 95 0.00 0.00 95 0 12

100 0.00 -0.001 0 12 100 0.00 0.00 100 0 12

CHECKING STORAGE RELEASE CHARACTERISTICS OF SUBSURFACE STORAGE GALLERIES

- MTO IDF EQUATIONS -

Controlled Release from Site  Uncontrolled Release from Site



5 Year Post Development Flow 0.07 m
3
/sec 5 Year Post Development Flow 0.00 m

3
/sec

Storm Duration 20 min Storm Duration 20 min

Pond Rating Curve

Elevation Outflow Storage Storage

(m) (m
3
/sec) (ha - m) (m

3
)

231.80 0.01 0.0000 0.00

232.20 0.01 0.0014 14.40

232.60 0.01 0.0029 28.80

233.00 0.02 0.0043 43.20

233.40 0.02 0.0058 57.60

233.80 0.02 0.0072 72.00

234.00 0.02 0.0079 79.20

Hydrograph Data Hydrograph Data Total Release From Site

Minute In Flow Out Flow Del_Storage
Cumulative 

Storage
Minute In Flow Out Flow Minute

Outflow 

Flow

Cumulative 

Storage

(m
3
/sec) (m

3
/sec) (m

3
) (m

3
) (m

3
/sec) (m

3
/sec) (m

3
/sec) (m

3
)

(1) (2) (4) (5) (6) (1) (2) (4) (1) (6) (6)

0 0.00 0.000 0 0 0 0.00 0.00 0 0 0

1 0.01 0.000 0 0 1 0.00 0.00 1 0 0

2 0.01 0.000 1 1 2 0.00 0.00 2 0 1

3 0.02 0.000 1 3 3 0.00 0.00 3 0 3

4 0.03 0.000 2 4 4 0.00 0.00 4 0 4

5 0.03 0.000 2 6 5 0.00 0.00 5 0 6

6 0.04 -0.001 3 9 6 0.00 0.00 6 0 9

7 0.05 -0.001 3 12 7 0.00 0.00 7 0 12

8 0.06 -0.001 3 15 8 0.00 0.00 8 0 15

9 0.06 0.011 3 18 9 0.00 0.00 9 0 18

10 0.07 0.011 4 22 10 0.00 0.00 10 0 22

11 0.06 0.012 3 25 11 0.00 0.00 11 0 25

12 0.06 0.013 3 28 12 0.00 0.00 12 0 28

13 0.05 0.013 2 30 13 0.00 0.00 13 0 30

14 0.04 0.013 2 32 14 0.00 0.00 14 0 32

15 0.03 0.014 1 33 15 0.00 0.00 15 0 33

16 0.03 0.014 1 34 16 0.00 0.00 16 0 34

17 0.02 0.014 0 34 17 0.00 0.00 17 0 34

18 0.01 0.014 0 34 18 0.00 0.00 18 0 34

19 0.01 0.014 0 34 19 0.00 0.00 19 0 34

20 0.00 0.014 -1 33 20 0.00 0.00 20 0 33

22 0.00 0.014 -2 31 22 0.00 0.00 22 0 31

24 0.00 0.014 -2 30 24 0.00 0.00 24 0 30

26 0.00 0.013 -2 28 26 0.00 0.00 26 0 28

28 0.00 0.013 -2 26 28 0.00 0.00 28 0 26

30 0.00 0.013 -2 25 30 0.00 0.00 30 0 25

32 0.00 0.012 -1 23 32 0.00 0.00 32 0 23

34 0.00 0.012 -1 22 34 0.00 0.00 34 0 22

36 0.00 0.012 -1 20 36 0.00 0.00 36 0 20

38 0.00 0.012 -1 19 38 0.00 0.00 38 0 19

40 0.00 0.011 -1 18 40 0.00 0.00 40 0 18

45 0.00 0.011 -3 14 45 0.00 0.00 45 0 14

50 0.00 -0.001 0 15 50 0.00 0.00 50 0 15

55 0.00 0.011 -3 12 55 0.00 0.00 55 0 12

60 0.00 -0.001 0 12 60 0.00 0.00 60 0 12

65 0.00 -0.001 0 12 65 0.00 0.00 65 0 12

70 0.00 -0.001 0 13 70 0.00 0.00 70 0 13

75 0.00 -0.001 0 13 75 0.00 0.00 75 0 13

80 0.00 -0.001 0 13 80 0.00 0.00 80 0 13

85 0.00 -0.001 0 14 85 0.00 0.00 85 0 14

90 0.00 -0.001 0 14 90 0.00 0.00 90 0 14

95 0.00 -0.001 0 14 95 0.00 0.00 95 0 14

100 0.00 -0.001 0 15 100 0.00 0.00 100 0 15

CHECKING STORAGE RELEASE CHARACTERISTICS OF SUBSURFACE STORAGE GALLERIES

- MTO IDF EQUATIONS -

Controlled Release from Site  Uncontrolled Release from Site



2 Year Post Development Flow 0.05 m
3
/sec 2 Year Post Development Flow 0.00 m

3
/sec

Storm Duration 20 min Storm Duration 20 min

Pond Rating Curve

Elevation Outflow Storage Storage

(m) (m
3
/sec) (ha - m) (m

3
)

231.80 0.01 0.0000 0.00

232.20 0.01 0.0014 14.40

232.60 0.01 0.0029 28.80

233.00 0.02 0.0043 43.20

233.40 0.02 0.0058 57.60

233.80 0.02 0.0072 72.00

234.00 0.02 0.0079 79.20

Hydrograph Data Hydrograph Data Total Release From Site

Minute In Flow Out Flow Del_Storage
Cumulative 

Storage
Minute In Flow Out Flow Minute

Outflow 

Flow

Cumulative 

Storage

(m
3
/sec) (m

3
/sec) (m

3
) (m

3
) (m

3
/sec) (m

3
/sec) (m

3
/sec) (m

3
)

(1) (2) (4) (5) (6) (1) (2) (4) (1) (6) (6)

0 0.00 0.000 0 0 0 0.00 0.00 0 0.000 0

1 0.01 0.000 0 0 1 0.00 0.00 1 0.000 0

2 0.01 0.000 1 1 2 0.00 0.00 2 0.000 1

3 0.02 0.000 1 2 3 0.001 0.00 3 0.001 2

4 0.02 0.000 1 3 4 0.001 0.00 4 0.001 3

5 0.03 0.000 2 5 5 0.001 0.00 5 0.001 5

6 0.03 0.000 2 7 6 0.001 0.00 6 0.001 7

7 0.04 -0.001 2 9 7 0.002 0.00 7 0.001 9

8 0.04 -0.001 3 12 8 0.002 0.00 8 0.001 12

9 0.05 -0.001 3 15 9 0.002 0.00 9 0.001 15

10 0.05 0.011 3 17 10 0.002 0.00 10 0.013 17

11 0.05 0.011 2 19 11 0.002 0.00 11 0.013 19

12 0.04 0.012 2 21 12 0.002 0.00 12 0.013 21

13 0.04 0.012 2 23 13 0.002 0.00 13 0.013 23

14 0.03 0.012 1 24 14 0.001 0.00 14 0.013 24

15 0.03 0.012 1 25 15 0.001 0.00 15 0.013 25

16 0.02 0.012 1 25 16 0.001 0.00 16 0.013 25

17 0.02 0.013 0 26 17 0.001 0.00 17 0.013 26

18 0.01 0.013 0 25 18 0.000 0.00 18 0.013 25

19 0.01 0.013 0 25 19 0.000 0.00 19 0.013 25

20 0.00 0.013 -1 24 20 0.000 0.00 20 0.013 24

22 0.00 0.012 -1 23 22 0.000 0.00 22 0.012 23

24 0.00 0.012 -1 21 24 0.000 0.00 24 0.012 21

26 0.00 0.012 -1 20 26 0.000 0.00 26 0.012 20

28 0.00 0.012 -1 19 28 0.000 0.00 28 0.012 19

30 0.00 0.011 -1 17 30 0.000 0.00 30 0.011 17

32 0.00 0.011 -1 16 32 0.000 0.00 32 0.011 16

34 0.00 0.011 -1 15 34 0.00 0.00 34 0.011 15

36 0.00 0.011 -1 13 36 0.00 0.00 36 0.011 13

38 0.00 -0.001 0 13 38 0.00 0.00 38 -0.001 13

40 0.00 -0.001 0 14 40 0.00 0.00 40 -0.001 14

45 0.00 -0.001 0 14 45 0.00 0.00 45 -0.001 14

50 0.00 -0.001 0 14 50 0.00 0.00 50 -0.001 14

55 0.00 -0.001 0 15 55 0.00 0.00 55 -0.001 15

60 0.00 0.011 -3 11 60 0.00 0.00 60 0.011 11

65 0.00 -0.001 0 12 65 0.00 0.00 65 -0.001 12

70 0.00 -0.001 0 12 70 0.00 0.00 70 -0.001 12

75 0.00 -0.001 0 12 75 0.00 0.00 75 -0.001 12

80 0.00 -0.001 0 13 80 0.00 0.00 80 -0.001 13

85 0.00 -0.001 0 13 85 0.00 0.00 85 -0.001 13

90 0.00 -0.001 0 14 90 0.00 0.00 90 -0.001 14

95 0.00 -0.001 0 14 95 0.00 0.00 95 -0.001 14

100 0.00 -0.001 0 14 100 0.00 0.00 100 -0.001 14

CHECKING STORAGE RELEASE CHARACTERISTICS OF SUBSURFACE STORAGE GALLERIES

- MTO IDF EQUATIONS -

Controlled Release from Site  Uncontrolled Release from Site



High Intensity Transition Low Intensity Forest

1.32 0.06 0.13 0.05

940.0 mm

High Intensity Transition Low Intensity Forest
0.0378 0.2677 0 0

 
0.04990 0.01606 0.00000 0.00000

0.066

 

High Intensity High Intensity Low Intensity
Pavement Dwelling

0.0505 0.193 0.062
 

0.06666 0.25476 0.00806

0.329

High Intensity High Intensity Low Intensity
Pavement Dwelling

0.0505 0.193 0.062

0.06666 0.25 0.00806

0.32948

0 0 0
0.00 0.00 0.00

0.329

Total P (kg/yr) :

Phosphorous Concentrations by Land Use

Average Total P (kg/ha/year)

Pre-Development Condition

Total Annual Rainfall Percipitation

Area (ha):

Barrie Creeks

Without Treatment

With Treatment

Total P (kg/yr) :

Total Pre-Development P (kg) :

Post Development Condition - Untreated

Area (ha):

Total P (kg/yr) :

Total Post Development P (kg/yr) :

Post Development Condition - Treated

Area (ha):

Treatment Train Approach Efficiency :

Total Post Development P (kg/yr) :

P Removed (kg/yr) :

Total Post Development P (kg/yr) :



PRE-DEVELOPMENT POST-DEVELOPMENT POST-DEVELOPMENT

Catchment Designation Undeveloped Land/Treed Building Gravel TOTALS Catchment Designation Undeveloped Land Paved Building TOTALS Catchment Designation Undeveloped Land Paved Building TOTALS

Area (m2) 2,677 178 200 3,055 Area (m2) 620 505 1,930 3,055 Area (m2) 620 505 1,930 3,055

Pervious Area (m2) 2,677 0 0 2,677 Pervious Area (m2) 620 0 0 620 Pervious Area (m2) 620 0 0 620

Impervious Area (m2) 0 178 200 378 Impervious Area (m2) 0 505 1,930 2,435 Impervious Area (m2) 0 505 1,930 2,435

Topography Infiltration Factor 0.30 0.00 0.00 Topography Infiltration Factor 0.30 0.00 0.00 Topography Infiltration Factor 0.30 0.00 0.00
Soil Infiltration Factor 0.40 0.00 0.00 Soil Infiltration Factor 0.40 0.00 0.00 Soil Infiltration Factor 0.40 0.00 0.00
Land Cover Infiltration Factor 0.10 0.00 0.00 Land Cover Infiltration Factor 0.10 0.00 0.00 Land Cover Infiltration Factor 0.10 0.00 0.00
MOE Total Infiltration Factor 0.80 0.00 0 MOE Total Infiltration Factor 0.8 0 0 MOE Total Infiltration Factor 0.8 0 0
Runoff Coefficient 0.2 1 1 Runoff Coefficient 0.2 1 1 Runoff Coefficient 0.2 1 1
Runoff from Impervious Surfaces 0 0.9 0.6 Runoff from Impervious Surfaces 0 0.9 0.9 Runoff from Impervious Surfaces 0 0.9 0.9

Precipitation (mm/yr) 940 940 940 940 Precipitation (mm/yr) 940 940 940 940 Precipitation (mm/yr) 940 940 940 940

TOTAL INPUTS (mm/yr) 940 940 940 940 TOTAL INPUTS (mm/yr) 940 940 940 940 TOTAL INPUTS (mm/yr) 940 940 940 940

Precipitation Surplus (mm/yr) 405 846 564 Precipitation Surplus (mm/yr) 425 846 846 Precipitation Surplus (mm/yr) 425 846 846
Evapotranspiration (mm/yr) 535 94 376  Evapotranspiration (mm/yr) 515 94 94 Evapotranspiration (mm/yr) 515 94 94
Infiltration (mm/yr) 324 0 226 Infiltration (mm/yr) 340 0 0 Infiltration (mm/yr) 340 0 0
Rooftop Infiltration (mm/yr) 0 0 0 Rooftop Infiltration (mm/yr) 0 0 0 Rooftop Infiltration (mm/yr) 0 0 0
Total Infiltration (mm/yr) 324 0 226 Total Infiltration (mm/yr) 340 0 0 Total Infiltration (mm/yr) 340 0 0
Runoff Pervious Areas (mm/yr) 81 846 564 Runoff Pervious Areas (mm/yr) 85 846 846 Runoff Pervious Areas (mm/yr) 85 846 846
Runoff Impervious Areas (mm/yr) 0 85 226 Runoff Impervious Areas (mm/yr) 0 846 846 Runoff Impervious Areas (mm/yr) 0 846 846
Total Runoff (mm/yr) 81 931 790 Total Runoff (mm/yr) 85 1692 1692 Total Runoff (mm/yr) 85 1692 1692

TOTAL OUTPUTS (mm/yr) 940 940 940 940 TOTAL OUTPUTS (mm/yr) 940 940 940 TOTAL OUTPUTS (mm/yr) 940 940 940
Difference (INPUTS-OUTPUTS) 0 0 0 0 Difference (INPUTS-OUTPUTS) 0 0 0 Difference (INPUTS-OUTPUTS) 0 0 0

Precipitation (m3/yr) 2,516 167 188 2,872 Precipitation (m3/yr) 583 475 1,814 2,872 Precipitation (m3/yr) 583 475 1,814 2,872

TOTAL INPUTS (m3/yr) 2,516 167 188 2,872 TOTAL INPUTS (m3/yr) 583 475 1,814 2,872 TOTAL INPUTS (m3/yr) 583 475 1,814 2,872

Precipitation  Surplus (m3/yr) 1,084 151 113 1,348 Precipitation  Surplus (m3/yr) 264 427 1,633 2,324 Precipitation  Surplus (m3/yr) 264 427 1,633 2,324

Evapotranspiration (m3/yr) 1,432 17 75 1,524 Evapotranspiration (m3/yr) 319 47 181 548 Evapotranspiration (m3/yr) 319 47 181 548

Infiltration (m3/yr) 867 0 45 912 Infiltration (m3/yr) 211 0 0 211 Infiltration (m3/yr) 211 0 0 211

Rooftop Infiltration (m3/yr) 0 0 0 0 Rooftop Infiltration (m3/yr) 0 0 0 0 Rooftop Infiltration (m3/yr) 0 0 0 0

Total Infiltration (m3/yr) 867 0 45 912 Total Infiltration (m3/yr) 211 0 0 211 Total Infiltration (m3/yr) 211 0 0 211

Runoff Pervious Areas (m3/yr) 217 151 113 480 Runoff Pervious Areas (m3/yr) 53 427 1,633 2,113 Runoff Pervious Areas (m3/yr) 53 427 1,633 2,113

Runoff Impervious Areas (m3/yr) 0 0 113 113 Runoff Impervious Areas (m3/yr) 0 427 1,633 2,060 Runoff Impervious Areas (m3/yr) 0 427 1,633 2,060
Total Runoff (m3/yr) 217 151 226 593 Total Runoff (m3/yr) 53 854 3,266 4,173 Total Runoff (m3/yr) 53 854 3,266 4,173

TOTAL OUTPUTS (m3/yr) 2,516 167 188 2,872 TOTAL OUTPUTS (m3/yr) 583 475 1,814 2,872 TOTAL OUTPUTS (m3/yr) 583 475 1,814 2,872
Difference (INPUTS-OUTPUTS) 0 0 0 0 Difference (INPUTS-OUTPUTS) 0 0 0 0 Difference (INPUTS-OUTPUTS) 0 0 0 0

Site

Proposed Residential Condominium Water Balance Calculations

Site

Inputs (per Unit Area) Inputs (per Unit Area)

Site

MOE Infiltration Factors

Outputs (Volumes)

MOE Infiltration Factors

Inputs (Volumes)

Outputs (Volumes)

MOE Infiltration Factors

Inputs (per Unit Area)

Outputs (per Unit Area)

Inputs (Volumes)

Outputs (Volumes)

Inputs (Volumes)

Outputs (per Unit Area)Outputs (per Unit Area)
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Hydroworks Sizing Summary

Proposed Residential Condominium

17 Sophia Steet, Barrie

04-06-2022

Recommended Size:  HydroStorm HS 4

A HydroStorm HS 4 is recommended to provide 80.0 % annual TSS removal based on a drainage

area of 0.31  (ha) with an imperviousness of 81 % and Barrie WPCC, Ontario rainfall for the  

20 um to 2000 um par2cle size distribu2on.

The recommended HydroStorm HS 4 treats  98 % of the annual runoff and provides 84 % annual

TSS removal for the Barrie WPCC rainfall records and 20 um to 2000 um par2cle size distribu2on.

The HydroStorm has a headloss coefficient (K) of  1.04. Since a peak flow was not

specified, headloss was calculated using the full pipe flow of  .04 (m3/s) for the given  250 (mm)

pipe diameter at  .5% slope. The headloss was calculated to be  39 (mm) based on a flow  

depth of  250 (mm)  (full pipe flow).

This summary report provides the main parameters that were used for sizing. These parameters

are shown on the summary tables and graphs provided in this report.

If you have any ques2ons regarding this sizing summary please do not hesitate to contact

Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,  

groundwater, soils bearing capacity, etc. Headloss calcula�ons are not a hydraulic gradeline calcula�on since this requires a star�ng water level  

and an analysis of the en�re system downstream of the HydroStorm .
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TSS Removal Sizing Summary

TSS Particle Size Distribution

Page 2



Rainfall Station - Barrie WPCC, Ontario(1968 To 2007)

Site Physical Characteristics
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Dimensions And Capacities

Generic HS 4 CAD Drawing
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TSS Buildup And Washoff

Upstream Quantity Storage
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Other Parameters

Flagged Issues

None

Hydroworks Sizing Program - Version  5.6

Copyright Hydroworks, LLC, 2022

1-800-290-7900

www.hydroworks.com
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AEC 21-056 

 
Black Creek Group 
123 Front Street West, Suite 1200 
Toronto, Ontario 
M5J 2M2 
 
Attention: Jordan Nott 
 
Re: Revised Hydrogeological Assessment:  17 Sophia Street East, and 3, 5, 7, 11 

Macdonald Street and 58 & 60 Clapperton Street, Barrie, Ontario 
 
Dear Jordan, 
 
Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide our Revised 
Hydrogeological Assessment for the property comprised of 17 Sophia Street East, and 3, 
5, 7, 11 Macdonald Street and 58 & 60 Clapperton Street, Barrie, ON (the “Site”).  This 
evaluation focuses on the existing soil and ground water regime underlying the Site and 
the potential for the proposed mixed residential development to impact the existing 
conditions.  It is noted that additional boreholes and monitoring wells were installed at 
the Site such that information relating to ground water elevations along the eastern 
property boundary could be confirmed with the expansion of the Site to include 58 & 60 
Clapperton Streets. 
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Should you have any questions or wish to discuss the report in greater detail, please do 
not hesitate to contact the undersigned. 
 
Yours truly, 
 
AZIMUTH ENVIRONMENTAL CONSULTING, INC. 
 
 
 
 
 
 
 
 
Colin Ross, B.Sc., P.Geo. 
Senior Hydrogeologist 
 
M:\Projects3\21 Projects\21-056 17 Sophia Street Hydrogeological Assessment\05.0 - Reporting\October 2022 Report\221024 

Revised Sophia Street Hydrogeologic Report - FINAL.docx 
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1.0 INTRODUCTION 

Azimuth Environmental Consulting Inc. (Azimuth) has been retained by Black Creek 
Group to conduct a Revised Hydrogeological Assessment for the property comprised of 
17 Sophia Street East and 3, 5, 7, 11 Macdonald Street and 58 & 60 Clapperton Street, 
Barrie, ON (the “Site”) (Figure 1).  This revised report includes some updated 
information including new monitoring wells installed along the eastern section of the 
property to gain a better understanding of soil and ground water conditions for the newly 
included properties at 58 & 60 Clapperton Streets.  These monitoring wells were not 
installed on the new properties given access limitations, but provide a better 
understanding of conditions in that area. 
 
This assessment addresses development requirements mandated by the Lake Simcoe 
Region Conservation Authority (LSRCA) under the Lake Simcoe Protection Act.  This 
Act provides the authority for the establishment of and amendments to the Lake Simcoe 
Protection Plan which is addressed in this assessment.  This assessment also addresses 
Source Water Protection policies developed under the Clean Water Act as they pertain to 
water quantity issues. 
 
1.1 Background 

The Site is irregular in shape, 0.3 hectares (ha) in size and is to be redeveloped as a 
21 storey mixed use residential building.  The Site is located on the south side of both 
Macdonald and Sophia Street and is bound by an apartment building to the west, 
Clapperton Street to the east and commercial properties to the south.  Currently, there are 
buildings only on 58 and 60 Clapperton Street; however a gravel driveway from 
Macdonald Street and small paved area in the south east corner of the property remain 
from historical residential developments at the Site.  It is also understood that the 
foundations for the former residential lots are still present below grade as they were just 
filled in during demolition.  The condition / integrity of these structures are not known. 
 
As per the proposed development plans, the development will be accessed from 
Clapperton Street and will include three (3) below grade parking levels extending 
approximately 9.5 m below grade.  The proposed Site development plans are provided in 
Appendix B and also illustrated on Figure 2. 
 
The purpose of this assessment is to characterize the existing physical hydrogeological 
conditions at the Site and the potential for the proposed development to impact the 
existing environmental / hydrogeological conditions.  The report follows a standard 
format addressing typical requirements of both the City of Barrie and Lake Simcoe 
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Conservation Authority (LSRCA) for hydrogeological submissions, including Source 
Water Protection and the Lake Simcoe Protection Plan (LSPP). 

2.0 ENVIRONMENTAL SETTING 
2.1 Soil 

The Soil Map of South Simcoe County (Report No. 29) defines the surficial soil for the 
Site as the Tioga Series which are loamy sands consisting of grey, calcareous outwash 
sands.  Tioga sands are classified within Soil Group A.  Group A soils represent material 
with low runoff potential and high infiltration rates. 
 
2.2 Physiography 

According to Chapman and Putnam (1984) the Site falls within the Simcoe Lowlands 
physiographic region.  It lies on one of the numerous glacial shorelines that define the 
Lake Simcoe basin.  Further north and significantly higher in elevation are the Simcoe 
Uplands, which are a series of broad rolling till plains standing roughly 60 m above the 
surrounding lowlands.  The lowlands are considered to be the former Lake Algonquin 
shoreline features.  The lowland soils are described as being composed of sands, silt and 
clay.  Chapman and Putnam (1984) suggest that along the northern and western shores of 
Lake Simcoe the lowland consist of a narrow terrace which confined the highest stage of 
Lake Algonquin.  The glacial lake cut into the till that represents the Upland soils leaving 
the bluff / scarp physiographic setting.  However, the topography along Bayfield Street 
from the Highway 400 interchange to Lake Simcoe appears as several prominent stair-
stepping inclines (i.e., beach fronts) of which Sophia Street is the second lowest in this 
progression. 
 
The South Simcoe Groundwater Study (Golder, 2004) suggests that the property lies on 
the second deepest aquifer complex present in the Barrie Area.  Immediately north and 
also northeast of the Site are a pair of former glacial stream corridors that have cut into 
the topographic surface.  Historically Sophia Creek, (which is the remnant stream 
corridor); was eventually constrained / controlled and ran along the north ditch of Sophia 
Street according to the historical fire insurance mapping (Azimuth, 2016).  
Topographically these spillway channels appear to have had a northeast to southwest 
orientation based on a regional interpretative basis using NASA's shuttle radar 
topography mission (SRTM) data (OGSEarth, 2020) and stereographic interpretation of 
historical aerial photography. 
 
Over time, Sophia Creek was engineered and incorporated into the City's storm water 
infrastructure such that it is now completely buried from Peel Street which is 300 m east 
of the Site.  
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2.3 Topography and Drainage 

The topographic relief at the Site is quite limited with elevations ranging between 
approximately 234 masl at the south and 235 masl at the north.  The current Site drainage 
is expected to follow the local topographic dip to the south, although any surface runoff 
exiting the Site is expected to be captured within the local municipal stormwater system 
as the area surrounding the Site is fully developed.  Surface water run on to the Site is not 
expected from the north due to the presence of curb and gutters present along the 
northern property boundary (i.e. Sophia and Macdonald streets). 
 
2.4 Bedrock Geology 

The underlying bedrock geology has been described by the Ontario Geologic Survey 
(OGS) as being composed of interbedded bioclastic to very-fine grained limestone and 
grey-green calcareous shale of the Verulam Formation of the Simcoe Group (OGS, 
2016).  The Simcoe Group is Middle Ordovician in age.  The entire overburden profile 
beneath the Site is estimated to be over 50 m in depth before encountering the bedrock 
contact. 
 
2.5 Quaternary Geology 

The Quaternary Soil Map of Ontario (Barnett et al., 1991) defines the local surficial soils 
in the vicinity of the Site as coarse-textured glaciofluvial ice deposits consisting of sand, 
gravel and minor till. 
 
Based on the Site specific soils data discussed further in Section 3.1.1, the depositional 
environment appears to consist of interbedded or laminated structure consisting of sands 
and finer grained materials (i.e., silts to clay sediments).  Variations were encountered 
across the Site and attributed to the fluvial / littoral deposition.  Very thinly bedded layers 
predominated the subsurface environment with occasional lacustrine (i.e., lake lain / quiet 
water) units. 
 
The layering is relatively thin (i.e., ~5 to 10 cm or less) and interdispersed with clayey 
sand sediments.  Our interpretation is that the deposition is reflective of a braided 
glaciofluvial river setting which is in keeping with that found throughout the City of 
Barrie area within the Kempenfelt Bay vicinity. 
 
2.6 Hydrogeology 

The South Simcoe Municipal Groundwater Study was completed in 2004 and provides 
information on regional aquifers, ground water quality and quantity risks, and Wellhead 
Protection Areas (WHPAs) for municipal supplies (Golder, 2004).  In general, three 
interconnected aquifer sequences have been identified within the local overburden, which 
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are characterized by coarse-grained sediments interbedded with discontinuous layers of 
finer-grained materials.  In the vicinity of Kempenfelt Bay the deepest aquifer sequence 
tends to be much more coarse-grained than the sediments above.  This produces a fairly 
complicated hydrogeological sequence that can be thought of simplistically as a series of 
two, and occasionally three, aquifers separated by discontinuous fine-grained layers.  The 
upper two aquifers (A1 & A2) can generally be thought of as a larger aquifer complex in 
the vicinity of the Phase One Study Area although they may represent more distinct 
aquifers elsewhere further north and south.  Drilling at the Site was completed up to 
~20 mbgs, which did not encounter any defined confining unit, which would support the 
description of the local aquifer units presented by Golder.  The lower aquifer complex 
(A3) is inferred as being confined by the repetitive layering of the fine-grained sediments 
and the upper aquifer is unconfined.  The coarse-grained nature of the aquifer sediments 
makes them highly permeable and suitable for use as a municipal source of water.  The 
closest municipal wells (Barrie Heritage Wells 11 & 14) are located within this lower 
aquifer unit approximately 500 m south of the Site.  These wells are screened below 
177 masl (Golder, 2004) or 57 m below grade at the Site.  For reference, the geological 
cross-sections illustrating the local aquifer units has been provided in Appendix I. 
 
Regional ground water flow direction in the shallow system generally mirrors the local 
surface drainage and has been identified to flow southwest toward Kempenfelt Bay 
(Golder, 2004).  The ground water flow direction in the upper aquifer unit underlying the 
Site is considered to be in a south to southwest direction. 
 
The Ontario Ministry of Environment, Conservation, and Parks (MECP) Water Well 
Records were referenced for any recorded well information within the vicinity of the Site 
(200 m) (MECP, 2021).  The Site is likely to have been previously serviced with water 
and sewer utilities; however well records can be used to gain subsurface information 
which can provide insight into shallow geological formation within the area.  The well 
records found in the vicinity of the Site that are pertinent to this assessment are 
summarized in Table 1 and are shown on Figure 3. 
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Table 1: MECP Water Well Database Summary (200 m radius from Site) 

 
 
The surrounding wells in the MECP well record were drilled for monitoring, test holes, 
and industrial use.  The wells were drilled to depths between 7.6 and 15.2 m.  Not all 
actual well records were available online, but those that were available for download 
have been included in Appendix C.  The soils identified in these records were primarily 
sand, which matches the geological literature outlined above, as well as the Site specific 
soils identified at the Site through the previous drilling program. 

3.0 SOURCE WATER PROTECTION 
A review of the Source Water Protection Areas as identified on the MECP Source 
Protection Information Atlas website indicates the Site is only partially within a 
Significant Ground Water Recharge Area (SGRA), fully within a Highly Vulnerable 
Aquifer Area (HVA), Wellhead Protection Area (WHPA-D), WHPA-Q2, an Issues 
Contributing Area (ICA) for chloride and an Intake Protection Zone (IPZ) 3.  As such, a 
Salt Management Plan will be required to address Source Water Protection requirements. 

4.0 MONITORING 
4.1 Previous Site Investigations 

There have been previous Site investigations undertaken at the Site in recent years 2016-
2022) including a Phase I Environmental Site Assessment (ESA), Phase II ESA and 
Record of Site Condition (RSC) submission, as well as geotechnical investigations.  
Through the work completed to support these investigations, Site specific data has been 
collected including soils information, ground water levels and water quality which are 
relevant to this hydrogeological assessment.  This information is summarized in the 
sections below. 
 

MECP Well 

Record No.

Distance 

from Site 

(m)

Direction 

from Site MECP Tag No.

Ground 

Elevation 

(masl)

Borehol 

Depth 

(mbgs) Drill Date Well Type

7213134 175 South 241352782 229.4 10.7 26‐Sep‐13 Monitoring Well

7186920 175 South 240308213 229.9 12.8 23‐Jul‐12 Monitoring Well

7157255 130 South 241223348 230.4 12.8 6‐Dec‐10 Other ‐ Industrial

7277585 70 West 241449479 236.5 7.6 4‐Oct‐16 Geotech Testhole

7355097 130 West 1006880903 236.4 15.2 7‐May‐19 Monitoring Well

7186921 175 South 240308251 229.9 10.7 23‐Jul‐12 Monitoring Well

7358538 140 West 1007534810 236.2 ‐ 9‐Mar‐20 Unknown

7176638 175 South 241600113 229.7 ‐ 20‐Dec‐11 Unknown

7358539 130 West 1007535086 236.9 ‐ 9‐Mar‐20 Unknown

7254305 30 West 240298285 233.6 15.2 6‐Nov‐15 Monitoring Well

7277586 65 West 241449489 236.3 7.6 4‐Oct‐16 Geotech Testhole

7265150 150 Southeast 240831675 231.2 12.2 17‐May‐16 Monitoring Well
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4.1.1 Site Drilling & Monitoring Well Installations 

Drilling programs were undertaken by Azimuth as part of the abovementioned 
assessments in November 2015 and June 2016.  A series of ground water monitors were 
constructed throughout the Site as illustrated on Figure 4, with borehole logs included in 
Appendix C.  It is noted that two additional historic wells (MW-N and MW-S) are also 
present at the Site; however, no records for these wells are available as they predated the 
Phase I/II ESA work completed by Azimuth.  These wells are summarized Table 1 
below. 
 
As these drilling programs were to assess potential contamination at the Site, various 
depths within the shallow aquifer were targeted based on the varying soil stratigraphy 
encountered.  Although the local well records and geological literature indicated 
primarily granular materials in the area, the results of the drilling programs showed the 
surficial geology at the Site consisted of discontinuous geologic layers of silts, sands, and 
clays at layers of thickness ranging between 1.5 m and 3.8 m of differing stratigraphic 
packages of soil.   
 
These interbedded layers are found at most boreholes throughout the Site.  The soil 
profile in general is poorly sorted interbedded layers which range from medium to dark 
brown medium to coarse grained sand to grey and/or mottled dense to very dense clay to 
fine to medium sand with silt to sandy silt to silty sand to silt and clay.  Despite this 
stratification, the dominant material is sand as illustrated in the geological cross-sections 
for the Site (Figures 5 & 6), while much of the stratification was not found to be 
continuous across the Site such that the screened intervals are considered representative 
of water table conditions at the Site.  This was supported by the fact that the ground water 
elevations were also found to be relatively consistent across the Site. 
 
Subsequent geotechnical investigations were completed by the Azure Group in 2021 and 
2022 which included the completion of additional boreholes in 2021 as well as 
monitoring well installations in 2022, which data from has been included as part of this 
assessment and summarized in the following table with borehole logs included in 
Appendix C & H 
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Table 2: Site Monitoring Well Construction Details 
Well ID Ground Elevation 

(mASL) 
Well Depth 

(mbgs) 
MW-N* 235.07 7.10 
MW-S* 234.40 11.16 
MW-1 234.02 13.76 
MW-2 235.11 11.20 
MW-3 234.93 11.55 
MW-4 234.97 8.71 
MW-4a 234.90 12.62 
MW-A1 234.45 15.26 
MW-A2 234.41 11.18 
MW-B1 234.29 14.96 
MW-B2 234.31 10.79 
MW-C1 234.33 15.65 
MW-C2 234.36 12.76 
BH-101 233.66 8.54 
BH-102 234.03 8.75 

Notes: mbgs - metres below ground surface 
mASL - metres above mean sea level 
* - historic, no available BH log 

 
4.2 Ground Water Level Monitoring 

Ground water elevation data was recorded for the monitoring well network on four 
occasions in 2016, 2017, 2021 and 2022 as summarized in the following table.  It is noted 
that the 2021 and 2022 monitoring period targeted the spring high water table period 
(March – June) to confirm high water table conditions at the Site.  The data indicates 
ground water elevations range at the Site generally between 226 and 230 masl, although 
as noted above, MW-N indicates isolated elevations at approximately 233 masl.  The 
nested ground water monitoring location at MW-N and MW-2 reveals a perched ground 
water condition at MW-N.  The water elevation at MW-N is consistently higher than 
MW-2 by a few metres.  MW-2 being deeper in the soil profile reflects the conductive 
seam occurring at about 11 mbgs (i.e., MW-S monitoring depth).  It is assumed that the 
near-surface finer-grained sediments evident in the northwest corner have contributed to 
this perched condition.  Thus, this localized perched condition at MW-N is discounted 
when evaluating the water table condition present elsewhere at the Site. 
 
Slight downward gradients are observed in the nested locations to the south and west 
portions of the Site, with an isolated reversal at MW-A1/2 in March 2017.  Small upward 
gradients were noted at MW-4/4A on the two occasions they were measured together in 
2016 and 2017.  These gradients are likely the result of the interbedded deposition as 
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noted above, but the gradients are relatively small based on the lack of defined confining 
layer in the profile. 
 
Currently the base of the underground parking level has been established at 225.25 masl 
such that the building foundation will encroach into the water table by up to ~5 m.  As 
such, these seasonally high ground water elevations need to be considered in the building 
design such that proper flood proofing is incorporated within the basement level.  These 
seasonal high water table conditions are most accurately represented in the March 2017 
data, which is illustrated on Figure 4.  Full ground water depth / elevation data is 
provided in Appendix H. 
 
4.3 Hydraulic Conductivity Testing 

In order to understand the hydraulic characteristics of the underlying overburden, 
transient hydraulic tests were performed on the Site monitoring wells following the 
November 2015 drilling program.  The transient test involves the instantaneous injection 
or withdrawal of a volume or slug of water or solid cylinder of known volume.  This is 
accomplished by adding or displacing a known volume to/from a well and measuring 
water level response time to return to equilibrium.  Water level measurements were 
recorded both manually and with automatic dataloggers, which were programmed to 
record the pressure of water above the data logger every 3 seconds.  Data was analyzed 
using the Hvorslev Method (1951), which assumes a homogeneous, isotropic medium in 
which soil and water are incompressible.  Hydraulic testing results are summarized in 
Table 3 (below). 
 
Table 3: Hydraulic Testing Results 

Monitoring Well Hydraulic Conductivity 
(m/s) 

Transmissivity 
(m2/s) 

Soil Description 

MW-1* 1 x 10-2 to 1 x 10-4 2 x 10-5 to 2 x 10-7 15 cm gravel seam 
MW-2 3 x 10-6 8 x 10-6 interbedded sand 
MW-3 4 x 10-6 8 x 10-6 interbedded sand 
MW-4 7 x 10-6 2 x 10-5 interbedded sand 
MW-4a 4 x 10-5 3 x 10-5 interbedded sand 
MW-S** 8 x 10-7 2 x 10-6 interbedded sand 

Notes: Values rounded off for presentation purposes 
*   - It is likely that the bulk lateral hydraulic conductivity at MW-1 is at least 1 x 10-3 m/s 
** - It is assumed that MW-S has a 2.9 m well screen which fully contributes to the ground water flow at this location. 

 
The soil transmissivity for all sampling locations is roughly similar, barring MW-S which 
is slightly less transmissive.  The differences in bulk lateral hydraulic conductivity results 
illustrate the variations in the bulk contributing zone used in each of the analyses.  For 
example, a 0.15 m sand and gravel seam was used for MW-1 whereas larger intervals up 
to ~4 m were estimated for some of the other monitors.  It is speculated that potentially 
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all of the monitoring wells are intersecting a conductive zone with a limited thickness; 
but which will convey the ground water laterally through the soil profile. 
 
4.4 Water Quality 

Water quality samples have been collected at a number of monitoring wells as part of the 
previous Site investigations, including the Phase II ESA (Azimuth, 2016).  These samples 
included a wide array of parameters including general inorganics, trace metals, volatile 
organic compounds (VOC) and petroleum hydrocarbons (PHC).  The results of the 
laboratory ground water quality analyses are summarized in Appendix F, while the 
following discussion is a summary of that provided in the Phase II ESA. 
 
The PHC analytical results for the ground water samples indicate that through three 
sampling events, toluene and PHC F3 detections were detected for the initial sampling 
event in monitoring well MW-S; but absent from all other sampling events.  All 
monitoring wells barring MW-N had detected concentrations of toluene in the 
November 2015 and June 2016 sampling events.  Monitoring wells MW-3 and MW-4 
also noted detectable concentrations of ethylbenzene.  Total xylenes were noted in 
monitoring well MW-3.  All measureable concentrations of the above noted detections 
were below Table 2 SCS. 
 
Monitoring well MW-S had measureable concentrations of cis-1,2-DCE, TCE and PCE 
above the O.Reg. 153/04 Table 2 Site Condition Standards (SCS) through all three 
sampling events.  Hexane was also detected in the first sampling event, yet this was 
below the applicable standards.  Monitoring well MW-1 had measureable concentrations 
of cis-1,2-DCE, TCE, PCE, and hexane below Table 2 SCS.  Monitoring well MW-A1 
had no measureable detections of the PCE and daughter products found in MW-S; yet 
acetone was detected below the applicable SCS.  Ground water well MW-A2 had 
reported concentrations of cis-1,2-DCE and TCE, yet these were below Table 2 SCS.  
Monitoring well MW-B1 had reported detections of acetone below the SCS.  Ground 
water well MW-C1 had no reportable VOC detections.  Other spurious parameters were 
detected at isolated locations below Table 2 SCS. 
 
The inorganic and trace metals analytical results (Table 7, Appendix F) show that the 
concentrations of the various parameters were all below the Table 2 SCS at the two 
(MW-N & MW-S) measured monitoring wells except for road salt parameters at MW-N.  
The lands have been vacant for years and it is assumed the concentrations are attributable 
to salt spray from the adjacent roadway and therefore exempt under 
O.Reg. 153/04 s.48(3).  Elevated nitrate concentrations are also found at MW-N 
(8.51 mg/L); however, this localized elevation is likely the result of a leaking sewer main 
along Sophia Street as this well is located immediately adjacent to the road.  Overall, the 
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water quality meets City of Barrie Storm Sewer By-Law criteria.  Total suspended solids 
(TSS) and biological oxygen demand (BOD) were not analyzed but are assumed to be 
able to be met given the ground water source, assuming proper sediment controls are in 
place and can be confirmed ahead of any dewatering discharge. 
 
As a result of the residual contaminants present at the Site as described above and in the 
previous Phase II ESA, these contaminants have been delineated as required by the 
MECP for the Record of Site Conditions process.  The MECP has a rigorous vetting 
process to gain acceptance of a proposed Brownfield redevelopment proposal.  This 
process culminates in the issuance of an RSC acknowledgement.  It is acknowledged by 
the Province that the property redevelopment as described in the RSC application would 
not endanger the natural environment or those using the property in the manner present in 
the RSC application. 
 
Conditions of the redevelopment of the property are included in the issued Certificate of 
Property Use (CPU) which is registered on title.  The CPU is a legal document issued by 
the MECP which outlines how this Site is to be developed for the intended residential 
building.  In the CPU are a myriad of conditions that must be met as the development is 
constructed and how the completed development is to be monitored and maintained to 
safeguard the environment.  Specific issues within the CPU related to the 
Hydrogeological Assessment are for the use of ground water as noted below. 
 
4.12 No ground water use Risk Management Measure: 

a)  Refrain from using ground water in or under the Property as a source 
of water; and 

b)  Properly abandon any wells on the Property, as defined in section 35. (1) of 
O. Reg. 153/04, according to R.R.O. 1990, Regulation 903 (Wells) made under 
the Ontario Water Resources Act, R.S.O. 1990, c. O.40; and 

c)  Refrain from constructing on the Property any wells as defined in section 35. 
(1) of O. Reg. 153/04. 

 
As the Site will be municipally serviced, there are no issues with respect to source water; 
however, consideration will need to be given to potential dewatering at the Site if 
required for underground servicing or parking level construction.  Water quality 
treatment may be required for any dewatering discharge prior to entry into the City’s 
storm sewers.  It is assumed that this will require obtaining a discharge permit from the 
City prior to initiation of any dewatering activities at the Site. 
 
As noted in item b and c, all existing monitoring wells shall be properly abandoned 
according to O.Reg. 903 prior to any construction being initiated. 
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5.0 WATER BALANCE 
In order to determine the potential changes to the natural ground water recharge 
conditions, a pre- and post-development water balance assessment has been completed 
using the Thornthwaite and Mather method (1957).  This method evaluates 
evapotranspiration based on precipitation and temperature.  Residual soil saturation is a 
function of topography and soil type.  Monthly data are tabulated from daily average 
temperature and precipitation, and the water budget is a continuous calculation over the 
period of record.  To clarify, the method and the approach used by many individuals in 
examining infiltration resets annual conditions (moisture deficit, snow storage, etc) over 
the winter months because of the general lack of infiltration during the frost period.  
However, we maintain those records and carry them forward from month to month during 
the entire period of record. 
 
Values were determined on a monthly basis, compiled from daily Environment Canada 
meteorological data station located in Barrie (Station 6110557), Ontario between 1974 
and 2019.  The calculations are based on the average conditions during this period; the 
average precipitation was 909 mm, rainfall was 655 mm, evapotranspiration was 430 mm 
and the surplus was 479 mm.   
 
5.1 Land Use 

5.1.1 Pre-Development 

The pre-development Site area was classified according to land use/vegetation type.  
Approximate pre-development land use classification areas are provided in Table 4. 
 
Table 4: Pre-Development Area Classification 
Land Use Land Area (m2) 
Impervious (rooftop / concrete / asphalt / gravel surfaces)* 575 
Landscaped/undeveloped - Pervious 2,433 

TOTAL 3,008 

* - based on aerial photographs, a gravel laneway is present in the centre of Site and small impervious area at southeast corner of Site 

 
Land within the pre-development scenario is considered 20% impervious.  Gravel 
surfaces are considered impervious for the purpose of this assessment.  The pre-
development areas are shown on Figure 2. 
 
5.1.2 Post-Development 

The land classification in the post-development scenario was classified based on the Site 
Development Plans (Appendix B).  Post-development land use classification areas are 
provided in Table 5: 
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Table 5: Post-Development Area Classification 
Land Use Land Area (m2) 
Impervious(building/driveway/driveway) 2,932 
Pervious (landscaped/undeveloped 76 

TOTAL 3,008 

 
Land within the post-development scenario is considered 97% impervious.  The post-
development areas are illustrated in Appendix B. 
 
5.2 Infiltration 

Infiltration is generated one of two ways:  (1) directly from rainfall impact or snowmelt 
on pervious surfaces; and (2) indirectly when runoff from impervious surfaces is diverted 
into adjacent naturalized areas.  
 
Infiltration factors for the Site were estimated based on the underlying soil, local 
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy 
(MOEE) Hydrogeological Technical Information Requirements for Land Development 
Applications (1995).  
 
The soil variable factor was determined by taking into account information obtained from 
the regional geologic mapping and the field work programs completed for the Site.  This 
information suggests that the surficial material at the Site is primarily composed of a silty 
sand till.  The infiltration factors utilized in the water balance assessment are summarized 
in Table 6 below. 
 
Table 6: Summary of Pervious Land Infiltration Factor 
Scenario Land Use Infiltration 

Factor 
Assumption 

Pre-Development Vacant 
0.60 

Flat Land (0.25), sand / silty sand (0.3), 
maintained grasses (0.05) 

Post-Development Residential  
0.60 

Flat Land (0.25), sand / silty sand (0.3), 
maintained grasses (0.05) 

 
5.2.1 Pre-Development Infiltration 

Pre-development direct infiltration was determined by multiplying the annual average 
surplus amount,the area of each land use, and the infiltration factor for each land use.  
The pre-development annual infiltration is therefore 628 m3/year (Appendix D). 
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5.2.2 Post-Development Infiltration 

Post-development infiltration (without mitigation) was determined by multiplying the 
annual average surplus amount, the area of each land use, and the infiltration factor for 
each land use.  The post-development annual direct infiltration is therefore 20 m3/year.  
There is therefore a decrease in infiltration of 608 m3/year from pre- to post-development 
without mitigation measures employed. 
 
5.3 Water Balance Summary 

Using the climate model data and calculations mentioned above, the water balance was 
completed for pre-development and post-development without mitigation (Appendix D) 
as no LID’s are being incorporated into the development plan for ground water 
infiltration. 
 
The pre-development infiltration volume is 628 m3/year.  This assumes the Site is 
composed of the existing driveways, walkways, car parking, previous commercial 
building pad and landscaped areas.  The post-development without mitigation infiltration 
volume is 20 m3/year, which is a deficit of 608 m3/year.  This is based on the proposed 
development as described in Section 1.0 of this report and illustrated in Appendix B (Site 
Development Plans). 
 
Due to the limited size of the Site and presence of underground parking structure, there 
will not likely be sufficient area to implement LID’s.  It is noted that the Site is mapped 
as only being partially within a significant ground water recharge area and partially 
within lands subject to Lake Simcoe Protection Plan (LSPP) 4.8-DP.  As such the 
calculated infiltration deficit in the post-development scenario does not trigger the LSPP 
Water Balance Offsetting Policy as is understood from previous completed projects 
within LSRCA.  However, comments received by the LSRCA regarding the first 
submission indicated it is a requirement.  Clarification regarding this comment has been 
requested as part of the comment response matrix. 

6.0 DEWATERING ASSESSMENT 
As noted above, the underground parking will encroach into the water table by 
approximately 5 m, such that construction dewatering will be required for installation of 
the foundation.  Given the required drawdown is greater than 1.5 m, the use of shallow 
well points or eductor systems will likely be required.  The exact dewatering 
methodology will depend on site-specific conditions and construction methods such that 
it will be determined by the dewatering contractor. 
 
Given the urban setting, dewatering discharge will be required to be discharged to the 
local storm sewer along Sophia or Clapperton Street. 
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6.1 Drawdown Conditions 

The details utilized for this assessment are derived from the current Site Plan 
(Appendix B), which shows the underground parking encompassing the entire building 
footprint to a depth of 225.25 masl, while the base of the raft foundation is noted to be at 
an elevation of 223.25 masl (Azure, 2022).  The foundation has also been illustrated in 
Figures 5 & 6.  As the water table contouring illustrated on Figure 4 shows a decline to 
south of approximately 1.7 m, an average water table elevation has been utilized at 
229.2 masl.   
 
The following assumptions have been made with respect to variables and approach for 
the dewatering calculations: 
 

 Construction ground water lowering will target a depth of 1.2 m below the base of 
the raft foundation elevation liner to ensure dry working conditions; 

 The hydraulic conductivity value referenced (1 x 10-4 m/sec) in this assessment is 
based on the high-end estimate of the overburden aquifer based on the most 
elevated measured hydraulic conductivity associated with Site slug testing.  This 
value is considered conservative given the location targeted a sand seam, which 
could be present elsewhere in the profile; and 

 The entire foundation is assumed to be constructed as a single dewatering 
undertaking installed at one time.  If the dewatering was done in sections, then the 
volumes and Zone of Influence would be reduced;  

 
The actual drawdown will depend on construction timing. 
 
6.2 Approximate Dewatering Volumes 

For the non-trench dewatering (rectangular configuration), calculations for the 
dewatering rate / volume were completed using the steady state method from Powers, et 
al. (2007) for estimating radial flow to an excavation in an unconfined aquifer. 
 
The following equation was used: 
 

Q = {[(π* K)*(H2-h2)] / [ln(Ro/r)] * 86400*1000 
 

(Ref:  Powers et al. (2007) 
 
The full dewatering assessment is appended, while the details are also summarized in 
Table 7 below. 
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Based on the information provided in Table 7 below, the dewatering required for the 
construction of the building foundation is 416,500 L/day.  A 3x safety factor can then be 
applied to each of the above volumes for a conservative estimate (2,161,200 L/day).  
These values are based on worst case spring season ground high ground water table 
depths.  The dewatering volume could be lower during the summer and fall months.  It is 
also noted that the sand and gravel material becomes more compact with depth as noted 
in the Azure borehole logs such that the hydraulic conductivity may reduce with depth 
such that the calculated values may be less when considering the entire profile that is 
being dewatered. 
 
Any construction dewatering between 50,000 L/day and 400,000 L/day can be completed 
after registration under the Environmental Activity and Sector Registry (EASR).  Any 
active construction dewatering above 400,000 L/day requires a Permit To Take Water 
(PTTW).  As noted above, the magnitude of dewatering required will vary on the timing 
of construction and less dewatering could be needed in the summer drought conditions. 
Peak ground water elevation typically occurs between mid April and the end of May.  
Based on the calculations, it is likely that dewatering would be above 400,000 L/day such 
that a PTTW will be required.  It is noted that if target elevations are shallower than those 
assumed in the above assessment (i.e. less underground parking levels), there may be a 
reduced need for dewatering for some or all items.  Once more details are futher 
developed with respect to the raft foundation design and construction methods, the 
dewatering assessment will be refined as necessary to support a formal PTTW application 
with the MECP. 
 
Table 7: Summary of Dewatering Conditions 
Variable Foundation Dewatering 
Estimate of Equivalent Radius [re] (m) 37 
Hydraulic Conductivity [K] (m/s) 1 x 10-4 
Maximum Required Drawdown [H-h] (m) 7.15 
Saturated Thickness Before Pumping [H] (m) 7.15 
Depth of Water During Pumping [h] (m) 0 
length of excavation [a] (m) 75 
width of excavation [b] (m) 40 
Radius of Influence [R] (m) 1 251 
Discharge [Q] (L/day) 720,400 
Discharge [Q] (L/day) 3 X Safety Factor 
Applied 

2,161,200 

 
6.3 Impact Assessment 

Based on the information provided in Table 7, the largest zone of influence is 251 m from 
the centre of the dewatering zone; however this is the maximum distance where any 
measurable water table decline is observed (~1-5 cm).  In reality, more significant decline 
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in ground water levels (1 m) will be contained within 38 m distance from the property 
boundary.  As the area is municipally serviced, there are no private wells located within 
the radius of influence, while the closest Barrie municipal wells (11 & 14) are located 
>500 m south of the Site.  Finally, there are no local natural features such as wetlands or 
watercourses in proximity to the Site. 
 
Given the presence of residual contamination at the Site, consideration needs to be given 
to the quality of the dewatering discharge, which may require treatment prior to discharge 
into the City’s storm sewer network.  It is assumed that this will require obtaining a 
discharge permit from the City prior to initiation of any dewatering activities at the Site. 

7.0 SUMMARY AND CONCLUSIONS 
Azimuth was retained by the Black Creek Group to conduct a Hydrogeological 
Assessment for the property located at 17 Sophia Street East and 3, 5, 7, 11 Macdonald 
Street and 58 & 60 Clapperton Street, Barrie, ON.  The purpose of this assessment is to 
characterize the existing hydrogeological conditions at the Site and the potential for the 
proposed development to impact the existing environmental / hydrogeological conditions.  
The report also addresses City of Barrie, LSRCA and Source Water Protection policy 
requirements. 
 
The Site is generally rectangular in shape and is approximately 0.3 hectares (ha) in size.  
It is located on the south side of Sophia and Macdonald Streets.  Currently, the only 
buildings at the Site are two small residential / commercial structures fronting Clapperton 
Street.  The remainder of the Site has been cleared; however a small impervious area is 
present along the southeast corner of the Site, as well as a gravel laneway from Sophia 
Street into the Centre of the Site.  It is also understood that the former building 
foundations from the residential lots fronting Sophia Street are still present below grade; 
however, have been filled in to ground surface.  The status / integrity of these structures 
are not known.  The Site is to be redeveloped as a 21 storey mixed use residential 
building including three levels of below grade parking, which will require waterproofing 
as they will extend approximately 5 m below the water table. 
 
The Site is found at an elevation between 234 and 235 masl, with a slight southern slope.  
The existing Site drains south via overland flow towards Kempenfelt Bay.  Site soils are 
composed of mostly granular material, although the presence of finer grained materials 
(i.e. silt and clay) is present in surficial areas of the Site as well as with vertical 
stratification with depth. 
 
The inferred groundwater table in the vicinity of the Site is 226 – 230 masl varying both 
seasonally and spatially, creating a southwest flow path towards Kempenfelt Bay.  
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Hydraulic conductivity testing was completed at a number of the Site monitoring wells 
indicating the hydraulic conductivity of the deposits varies across the Site, owing to the 
differing soil types ranging between 2 x10-7 to 1 x10-3 m/s.   
 
The pre-development infiltration volume is 628 m3/year.  This assumes the Site is 
composed of the existing hardscaped and landscaped areas.  The post-development 
without mitigation infiltration volume is 20 m3/year, which is a deficit of 608 m3/year. 
 
Given the development footprint encompasses most of the property down to below the 
water table, there are no opportunities for implementation of any LID’s at the Site to 
address the infiltration deficit resulting from the proposed development.  It is noted that 
the Site is mapped as only being partially within a significant ground water recharge area 
and partially within lands subject to Lake Simcoe Protection Plan (LSPP) 4.8-DP.  As 
such the calculated infiltration deficit in the post-development scenario does not typically 
trigger the LSPP Water Balance Offsetting Policy as is understood from previous 
completed projects within LSRCA.  However, comments received by the LSRCA 
regarding the first submission indicated it is a requirement.  Clarification regarding this 
comment has been requested as part of the comment response matrix. 
 
The overall deficit is considered small and there are no adjacent wetlands / natural 
features or private wells as the area is municipally serviced which would be impacted as a 
result of the proposed development.  The closest municipal wells (Barrie Heritage Wells 
11 & 14) are located approximately 500 m south of the Site.  These wells are screened 
below 177 masl (Golder, 2004) or 57 m below grade at the Site.  As such, the small 
infiltration loss and the vertical separation resulting from the silty clay unit underlying 
the upper aquifer, limit the development’s ability to create a quantitative influence on the 
municipal wells.   
 
The proposed development will include the construction of underground car parking with 
associated underground servicing connections (water, sewer, stormwater).  At present, 
elevations for the underground parking would indicate encroachment into the water table 
approximately 5 m.  As such, there will be a need for construction dewatering with the 
estimated daily volume of 2,161,200 L requiring a PTTW to be obtained.  The 
construction dewatering activities are not anticipated to result in any negative impact to 
local wells or natural features given the urban setting.  No private wells are present in the 
area and the closest municipal wells are >500 m south of the Site.  Similarly, no natural 
features such as wetlands or watercourses in proximity to the Site.  The depth of the 
municipal aquifer (177 masl) also has a significant vertical separation distance from the 
subsurface building footprint, which is noted to extend to a depth of 223.25 masl.  The 
49 m vertical separation distance would limit impacts associated with the below grade 
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construction and associated construction dewatering to the underlying municipal aquifer.  
It is further noted that the proposed foundation will be completed as a raft foundation 
such that no deep footings are required to support the structure and it will be 
waterproofed to ensure encroachment of the underground parking into the water table is 
feasible.  The water proofing material has been indicated to be PRECON/MEL-ROL by 
W.R. Meadows or equivalent, which is designed for water proofing of foundations.  
Based on the ground water quality at the Site, it is not considered corrosive.  As such 
there would be limited potential for leaching of any waterproofing material into the 
ground water system. 
 
Given the presence of contamination at the Site, consideration needs to be given to the 
quality of the dewatering discharge, which may require treatment prior to discharge into 
the City’s storm sewer network.  It is assumed that this will require obtaining a discharge 
permit from the City prior to initiation of any dewatering activities at the Site. 
 
As per City of Barrie requirements, all existing monitoring wells which are no longer 
utilized at the Site will need to be properly decommissioned as per O.Reg. 903 (Wells 
Regulation) prior to commencement of building construction. 
 
In our professional opinion, the proposed Site development plan does not have an adverse 
impact on the hydrogeologic setting present at this Site. 
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15-249
Client/ 

Project

MW-1 Contractor

D-50 Track Mount Drill Total depth

24 °C Weather

From 

(m)

To 

(m)
No.

1A 0.76 - 1.5 2 4 5 7

1B 1.5 - 2.3 1 2 4 4

1C 2.3 - 3.0 2 2 3 4

1D 3.0 - 3.8 3 5 7 9

1E 3.8 - 4.6 7 10 14 25

1F 4.6 - 5.3 8 12 21 29

1G 5.3 - 6.1 14 20 24 50

1H 6.1 - 6.9 13 17 23 42

1I 6.9 - 7.6 20 26 +50

1J 7.6 - 8.4 25 43 47 +50

1K 8.4 - 9.1 18 31 +50

0

0

0

0

0

0

0

0

5

0

10

0

5 7 7

0.76 10.4

Sand, trace silt, brown/black/grey, copper mottles, 

moist

Some silt/clay from 6.2 m to 6.9 m

Rocky at 9.1 m 

0 0.8          TOPSOIL, sandy, brown, pebbles, moist 0.760 -

Depth

Soil description

Samples

Blow Counts
Remarks / Chemical 

AnalysisDepth 

(mbg)

Headspace 

Combustible Vapour 

Concentration 

(ppm)

Equipment 15.2 m deep Datum Ground Surface

Temperature Sunny

Borehole Number Walker Drilling Elevation 234.0

BOREHOLE LOG

Project Number WJR Hart Holdings Ltd Date: November 3, 2015

1K 8.4 - 9.1 18 31 +50

9.1 - 9.9 32 50

1L 9.9 - 10.4 21 36 50

1L 10.4 - 10.7 21 36 50

1M 10.7 - 11.4 22 34 50

1N 11.4 - 12.2 11 35 +50

1O 12.2 - 13.0 30 43 +50

13.0 13.1 1P 13.0 - 13.1 17 32 50

1P 13.1 - 13.7 17 32 50

1Q 13.7 - 14.5 21 49 +50

1R 14.5 - 15.2 21 46 +50

0

0

0

MW-1-2

MW-1-1

H2O flow

JOB No. 15-249

Borehole No. MW-1

FIELD STAFF Jenn Thompson

Borehole terminated at 15.2m

Comments Water Conditions

Well Completion Details

screen length 3 m (10.7 to 13.8 m bgl)

0.15 m sand seam @ 11.9 yielded water (flow)

13.1 15.2 Sand, grey, saturated

Clay, grey, moist 65

5

65

25

10.4 13.0

Sand, clayey, moist-wet, massive, grey

Medium sand and gravel at 11.9 m

75

0

15

NS

���������	�
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15-249
Client/ 

Project

MW-2 Contractor

D-50 Track Mount Drill Total depth

24 °C Weather

From 

(m)

To 

(m)
No.

0.76 - 1.5

2A 1.5 - 2.1 1 2 2 4

2A 2.1 - 2.3 1 2 2 4

2B 2.3 - 3.0 9 11 22 36

3.0 - 3.8

3.8 - 4.6

2C 4.6 - 5.0 8 21

5.0 5.3 2D 5.0 - 5.3 28 42

5.3 - 6.1

CLAY

brown sandy clay, copper mottling, massive, moist2.10.76

SAND

Brown clayey sand, copper mottling, rounded 

pebbles, stiff, dry
5.02.1

SAND

medium sand, massive, saturated

SAND

Brown clayey sand, copper mottling, rounded 

0

6.25.3

5

0

15

15

0.760 0.8
TOPSOIL

dark brown silty sand, loose, dry
0 -

Depth

Soil description

Samples Headspace 

Combustible Vapour 

Concentration 

(ppm)

Blow Counts
Remarks / Chemical 

AnalysisDepth 

(mbg)

Equipment 13.7 m deep Datum Ground Surface

Temperature Sunny

BOREHOLE LOG

Project Number WJR Hart Holdings Ltd Date: November 4, 2015

Borehole Number Walker Drilling Elevation 235.11

2E 6.1 - 6.2 17

2E 6.2 - 6.9 17 +50

2F 6.9 - 6.9 10

2F 6.9 - 7.6 29 50

2G 7.6 - 8.4 41 +50

2H 8.4 - 8.5 28

8.5 8.8 2I 8.5 - 8.8 42 +50

2I 8.8 - 9.1 42 +50

2J 9.1 - 9.3 27

9.3 9.6 2J 9.3 - 9.6 +50

2K 9.6 - 9.9

9.9 - 10.7

2L 10.7 - 11.4 32 +50

2M 11.4 - 12.0 14 28 +50

12.0 12.2 2M 12.0 - 12.2

2N 12.2 - 13.0 15 37 +50

2O 13.0 - 13.7 20 39 +50

0

0 MW-2-3
13.712.2

SAND

Brown sand & gravel, no structure, saturated

8.5

SAND

Brown sand, saturated9.38.8

CLAY

Grey clay, blocky, mottled, dry

MW-2-2

SAND

Brown sand, gravel seam 11.2 to 11.4, loose, 

saturated

12.09.6

CLAY

Grey clay, blocky, copper mottling

15

15 MW-2-2
CLAY

Grey sandy clay, massive

55

CLAY

Grey clay, blocky, stiff, dry6.96.2
0

SAND

Brown clayey sand, rounded pebbles, massive to 

platey, moist
6.9

0

100

Brown clayey sand, copper mottling, rounded 

pebbles, stiff, dry
6.25.3

Borehole terminated at 13.7 m

Comments Water Conditions

Well Completion Details

screen length 1.5 m (10.7 to 12.2 m bgl)

65 MW-2-1

0

0

0

50

0

0

0

0

JOB No. 15-249

Borehole No. MW-2

FIELD STAFF Jenn Thompson

screen length 1.5 m (10.7 to 12.2 m bgl)

Borehole adjacent to MW-N

���������	�
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15-249
Client/ 

Project

MW-3 Contractor

D-50 Track Mount Drill Total depth

24 °C Weather

From 

(m)

To 

(m)
No.

0 - 0.8

3A 0.8 - 1.2 2 2 2 3

3A 1.2 - 1.5

3B 1.5 - 2.3 1 1 2 4

3C 2.3 - 3.0 1 3 4 10

3.0 - 3.8

3.8 - 4.6

3D 4.6 - 5.2 12 23 35 46

3E 5.2 - 5.3

5.3 - 6.1

3F 6.1 - 6.9 15 26 33 47

3G 6.9 - 7.5 16 22 41 49

3G 7.5 - 7.6

CLAYEY SAND

Brown clayey sand, interbedded layers, grey clay is 

blocky, moist to wet

5.21.2

CLAYEY SAND

5

7.55.2

SAND

Brown medium sand, pebbles, trace clay, no 

structure, moist
5

0

0

0

0

0

0
0 1.2

FILL

Brown sand w rocks, brick, concrete, dry

Depth

Soil description

Samples Headspace 

Combustible Vapour 

Concentration 

(ppm)

Blow Counts
Remarks / Chemical 

AnalysisDepth 

(mbg)

Equipment 13.7 m deep Datum Ground Surface

Temperature Sunny

BOREHOLE LOG

Project Number WJR Hart Holdings Ltd Date: November 5, 2015

Borehole Number Walker Drilling Elevation 234.93

3G 7.5 - 7.6

3H 7.6 - 8.4 21 39 +50

3I 8.4 - 9.1 21 30 +50

3K 9.1 - 9.8 24 37 48 +50

3K 9.8 - 9.9

3L 9.9 - 10.7 14 23 42 +50

3M 10.7 - 11.4 40 +50

3N 11.4 - 11.6 28 42

11.6 12.0 3N 11.6 - 12.0 +50

3N 12.0 - 12.2

3O 12.2 - 13.0 26 43 +50

13.0 - 13.7

CLAY

Grey sandy clay, blocky to platey, wet

13.712.0

SAND

Brown medium sand, saturated

7.5

SAND

Brown sand, some gravel, occasion pebble, flowing, 

saturated11.69.8

30 MW-3-5

0

40 MW-3-4

JOB No. 15-249

Borehole No. MW-3

FIELD STAFF Jenn Thompson

Borehole terminated at 13.7 m

Comments Water Conditions

Well Completion Details

screen length 3 m (9.14 to 12.19 m bgl)

30 MW-3-2

25 MW-3-3

35

25

30 MW-3-1

Brown clayey sand, interbedded layers, grey clay is 

blocky to platey, mottled, moist to saturated9.8
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15-249
Client/ 

Project

MW-4 Contractor

D-50 Track Mount Drill Total depth

24 °C Weather

From 

(m)

To 

(m)
No.

0 - 0.8

4A 0.8 - 1.5 1 1 2 2

1.5 - 2.3

4B 2.3 - 3.0 1 1 1 2

3.0 - 3.8

4C 3.8 - 4.6 10 18 22 30

4D 4.6 - 5.3 15 20 29 42

4.6 - 6.1

6.1 - 6.9

4E 6.9 - 7.6 23 40 +50

4F 7.6 - 8.4 34 45 +50

8.4 - 9.1

4G 9.1 - 9.9 26 +50

7.63.8

1.5 3.8

CLAYEY SAND to SAND & CLAY

Brown to grey sand with varying clay content up to 

50%, mottled, massive, wet

SAND to SILTY SAND

Grey to brown, medium to fine sand to silty sand, 

occasional gravel, poorly sorted, loose, dry to moist
5

30

5

7.6 10.7

SANDY SILT TILL

Grey to brown medium to fine sand with silt to silt 

with fine sand, transitions to siltier content with 

depth, trace gravel, mottled, dense, moist to wet

190 MW-4-1

110

5

0 1.5
TOPSOIL

Black to brown sand, organics, rootlets 5

Remarks / Chemical 

AnalysisDepth 

(mbg)

Equipment 14.3 m deep Datum Ground Surface

Temperature Sunny

Depth

Soil description

Samples Headspace 

Combustible Vapour 

Concentration 

(ppm)

Blow Counts

Borehole Number Walker Drilling Elevation 234.9

BOREHOLE LOG

Project Number WJR Hart Holdings Ltd Date: November 6, 2015

4G 9.1 - 9.9 26 +50

4H 9.9 - 10.7 30 46 +50

4I 10.7 - 11.4 36 +50

4J 11.4 - 12.2 23 45 +50

4K 12.2 - 13.0 34 +50

4L 13.0 - 13.7 21 44 +50

4M 13.7 - 14.3 35 +50

10.7 14.3

SANDY SILT

Grey very fine sand and silt, trace gravel, trace clay, 

laminated, mottled, dense, wet

90 MW-4-4

75

130 MW-4-2

260 MW-4-3

250

FIELD STAFF Jenn Thompson

screen length 1.5 m (7.6 to 9.1 m bgl)

JOB No. 15-249

Borehole No. MW-4

Borehole terminated at 14.3 m

Comments Water Conditions

Well Completion Details

screen length 3 m (11.28 to 14.33 m bgl)

depth, trace gravel, mottled, dense, moist to wet

Brown clayey sand, interbedded layers, grey clay is 

110

130
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15-249
Client/ 

Project

BH-1 Contractor

D-50 Track Mount Drill Total depth

24 °C Weather

From 

(m)

To 

(m)
No.

0 - 1.5

1.5 - 1.8 2 2 4 5

1.8 3.0 A 1.8 - 2.3

B 2.3 - 3.0 3 3 4 5

C 4.6 - 5.3 11 16 21 27

D 6.1 - 6.9 14 26 +50

E 6.9 - 7.6 16 25 29 48

F 9.1 - 9.9 21 36 +50

G 9.9 - 10.1 10

10.12.3

CLAY

Grey clay, copper mottled, moist

15

15

15

75 BH-1

5

SAND

Brown sand, tace silt, occasional rounded pebble, 

loose, moist

0 1.8
SILTY SAND

Black to grey, copper mottled, loose, dry 0

Remarks / Chemical 

AnalysisDepth 

(mbg)

Equipment 14.3 m deep Datum Ground Surface

Temperature Sunny

Depth

Soil description

Samples Headspace 

Combustible Vapour 

Concentration 

(ppm)

Blow Counts

Borehole Number Walker Drilling Elevation 233.3

BOREHOLE LOG

Project Number WJR Hart Holdings Ltd Date: November 4, 2015

G 9.9 - 10.1 10

10.1 10.7 G 10.1 - 10.7 21 35 48

10.7 11.4 H 10.7 - 11.4 4 15 22 39

FIELD STAFF Jenn Thompson

Borehole terminated at 11.4 m

Comments Water Conditions

Borehole drilled to document soil profile at MW-S

No monitor installed

JOB No. 15-249

Borehole No. BH-1

SAND

Brown coarse sand, some pebbles, saturated 30

30 BH-2
CLAY

Grey clay, copper mottled, stiff, wet
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AZURE GROUP                                                                DRAWING NO. 7 
                                                                                                                          
JOB NUMBER 2203-002                                                                 BH101  
PROJECT LOCATION: 58 & 60 Clapperton Street, BARRIE, ONTARIO 
Client: 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                              April 25, 2022               Time: 9.30 am        Sheet 1        of 1 
Finished/Date                            April 26, 2022,              Time: 4:15 pm       
Azure Rep: Amit Pal                                                          Auger Type: 150 mm Open                       
Ground Surface El: 233.66 m    G.W. Depth: 5.63 m         G.W. Elevation: 228.03 m   April 26, 2022   Time: 4 pm        
Depth/Elev. (m) Soil Description Type/No N Cu (kPa)  G.W.T  Remark 

0 233.7 100 mm Topsoil 
Fill: Loose to very loose silty sand,  
trace clay, gravel, bricks and  
organics (0.1 m to 2.0 m) 
 
Loose to compact SILTY SAND, trace clay, 
moist (1.8 m to 3.4 m) 
 
 
 
 
 
Dense brown SILTY SAND trace clay and 
gravel, below 4.0 m, moist 
 
 
V. dense, grey SILTY SAND trace clay below 
6.5 m 
 
Very dense SAND/SILTY SAND  
 
V. dense grey SAND trace silt and gravels  
 
 
Hard CLAYEY SILT/SILTY CLAY, SILT trace 
gravels below 11.5 m 
 
V. dense SAND/SILTY SAND  
 
V. dense SAND and gravel below 13.5 m 
 
 
 
 
 
 
 
 
V. dense SAND and gravel  

SS 1 4    
        
0.75 233.0 SS 2 3    
        
1.5 232.2 SS 3 12    
        
2.25 231.5 SS 4 19   G%= 1.8 
       S%=59.6 
3.0 230.7 SS 5 47   F%=38.6 
        
4.6 229.1 SS 6 45    
      5.63 m 

 
 

6.00 227.7 SS 7 42  G%=4.4 
      S%=59.4 
7.60 226.1 SS 8 53  F%=36.2 
       
9.20 224.5 SS 9 63   
       
10.7 223.0 SS 10 75   
       
12.2 221.5 SS 11 >80   

       

13.7 220.0 SS 12 >80   
       
15.2 218.5 SS 13 >80 >225  
       

16.8 216.9 SS 14 >80 >225  
       
18.3 213.9 SS 15 >80   
       
19.8 213.9 SS 16 >80   
 213.9 E.O.B      
 



AZURE GROUP                                                                DRAWING NO. 8 
                                                                                                                          
JOB NUMBER 2203-002                                                                 BH102  
PROJECT LOCATION: 58 & 60 Clapperton Street, BARRIE, ONTARIO 
Client: 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                              April 25, 2022            Time: 9.30 am        Sheet 1        of  1 
Finished/Date                            April 26, 2022            Time: 4:15 pm       
Azure Rep: Amit Pal                                                       Auger Type: 150 mm Open                       
Ground Surface El: 234.03 m    G.W. Depth: 5.63 m         G.W. Elevation: 228.4 m   April 26, 2022    Time: 4 pm        
Depth/Elev. (m) Soil Description Type/No N Cu  (kPa)  G.W.T  Remark 

0 234.0 100 mm Topsoil 
Fill: Loose to very loose silty sand,  
trace clay, gravel, bricks and  
organics (0.1 m to 2.0 m) 
 
Loose to compact SILTY SAND, trace clay, 
moist  
 
 
 
 
Dense brown SILTY SAND trace clay and 
gravel, below 4.0 m, moist 
 
 
 
V. dense, grey SILTY SAND trace clay and 
gravel 
 
 
V. dense, grey SILTY SAND trace clay and 
gravel  
 
V. dense, grey SILTY SAND trace clay and 
gravel  
 
Very dense SAND/SILTY SAND  
 
V. dense grey SAND trace silt and gravels  
 
 
V. dense SILTY SAND trace clay and gravel 
 
V. dense SILTY SAND trace clay and gravel 
 
 
V. dense SAND/SILTY SAND  
 
V. dense SAND/SILTY SAND  
 
 
V. dense SAND and GRAVEL 

SS 1 4    
        
0.75 233.3 SS 2 3    
        
1.5 232.5 SS 3 12    
        
2.25 231.8 SS 4 19    
        
3.0 231.0 SS 5 47    
        
4.6 229.4 SS 6 45   G%=1.1 
       S%=46.6 
6.00 228.0 SS 7 >80  5.63 m 

 
F%=52.3 

       
7.60 226.4 SS 8 >80   
       
8.00 226.0 SS 9 >80   
       
9.20 224.8 SS 10 >80  G%=0.4 
      S%=64.1 
10.7 233.3 SS 11 >80  F%=35.5 
       

12.2 221.8 SS 12 >80   
       
13.7 220.32 SS 13 >80   
       

15.2 218.8 SS 14 >80   
       
16.8 217.2 SS 15 >80   
       
18.3 215.7 SS 16 >80   
       
18.9 215.1 SS 18 >80    
18.9  E.O.B       
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APPENDIX D 

 
Water Balance Summary Tables 

 

 
 
  



Table A: Pre-Development

Landscaped Grass Impervious (parking, driveway and former foundation)
Area (m2) 2,433 575 3,008
Pervious Area (m2) 2,433 0 2,433
Impervious Area (m2) 0 575 575
Infiltration Factors
Topography Infiltration Factor 0.25 0
Soil Infiltration Factor 0.3 0
Land Cover Infiltration Factor 0.05 0
Infiltration Factor 0.6 0
Run-Off Coefficient 0.4 1
Run-Off From Impervious Surfaces 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 909 909 909
Rainfall (mm/yr) 655 655 655
Run-On (mm/yr) 0 0 0
Other Inputs (mm/yr) 0 0 0
Total Inputs (mm/yr) 909 909 909
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 430 727 487
Net Surplus (mm/yr) 430 727 487
Evapotranspiration (mm/yr) 479 182 422
Infiltration (mm/yr) 258 0 209
Surplus Infiltration (mm/yr) 0 0 0
Total Infiltration (mm/yr) 258 0 209
Run-Off Pervious Areas (mm/yr) 172 0 139
Run-Off Impervious Areas (mm/yr) 0 727 139
Total Run-Off (mm/yr) 172 727 278
Total Outputs (mm/yr) 909 909 909
Difference (Inputs - Outputs) 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 2,212 523 2,734
Run-On  (m3/yr) 0 0 0
Other Inputs (m3/yr) 0 0 0

Total Inputs  (m3/yr) 2,212 523 2,734
Outputs (Volumes)
Precipitation Surplus (m3/yr) 1,046 418 1,464
Net Surplus (m3/yr) 1,046 418 1,464
Evapotranspiration (m3/yr) 1,165 105 1,270
Infiltration  (m3/yr) 628 0 628
Surplus Infiltration  (m3/yr) 0 0 0
Total Infiltration  (m3/yr) 628 0 628
Run-Off Pervious Areas  (m3/yr) 418 0 418
Run-Off Impervious Areas  (m3/yr) 0 418 418
Total Run-Off  (m3/yr) 418 418 837

Total Outputs (m3/yr) 2,212 523 2,734
Difference (Inputs - Outputs) 0 0 0

Catchment Designation Total



Table B: Post-Development (no mit)

Landscaped Grass Roof, Parking, Laneway, Other Imperivous
Area (m2) 76 2,932 3,008
Pervious Area (m2) 76 0 76
Impervious Area (m2) 0 2,932 2,932
Infiltration Factors
Topography Infiltration Factor 0.25 0
Soil Infiltration Factor 0.3 0
Land Cover Infiltration Factor 0.05 0
Infiltration Factor 0.6 0
Run-Off Coefficient 0.4 1
Run-Off From Impervious Surfaces 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 909 909 909
Rainfall (mm/yr) 655 655 655
Run-On (mm/yr) 0 0 0
Other Inputs (mm/yr) 0 0 0
Total Inputs (mm/yr) 909 909 909
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 430 727 720
Net Surplus (mm/yr) 430 727 720
Evapotranspiration (mm/yr) 479 182 189
Infiltration (mm/yr) 258 0 7
Surplus Infiltration (mm/yr) 0 0 0
Total Infiltration (mm/yr) 258 0 7
Run-Off Pervious Areas (mm/yr) 172 0 4
Run-Off Impervious Areas (mm/yr) 0 727 709
Total Run-Off (mm/yr) 172 727 713
Total Outputs (mm/yr) 909 909 909
Difference (Inputs - Outputs) 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 69 2,665 2,734
Run-On  (m3/yr) 0 0 0
Other Inputs (m3/yr) 0 0 0

Total Inputs  (m3/yr) 69 2,665 2,734
Outputs (Volumes)
Precipitation Surplus (m3/yr) 33 2,132 2,165
Net Surplus (m3/yr) 33 2,132 2,165
Evapotranspiration (m3/yr) 36 533 569
Infiltration  (m3/yr) 20 0 20
Surplus Infiltration  (m3/yr) 0 0 0
Total Infiltration  (m3/yr) 20 0 20
Run-Off Pervious Areas  (m3/yr) 13 0 13
Run-Off Impervious Areas  (m3/yr) 0 2,132 2,132
Total Run-Off  (m3/yr) 13 2,132 2,145

Total Outputs (m3/yr) 69 2,665 2,734
Difference (Inputs - Outputs) 0 0 0

Catchment Designation Total



Table C: Water Balance Summary Table 

Pre-
Development

Post-
Development

Precipitation (m3/yr) 2,734 2,734 0 0%

Run-On  (m3/yr) 0 0 0 NA

Other Inputs (m3/yr) 0 0 0 NA

Total Inputs  (m3/yr) 2,734 2,734 0 0%

Precipitation Surplus (m3/yr) 1,464 2,165 701 48%
Net Surplus (m3/yr) 1,464 2,165 701 48%
Evapotranspiration (m3/yr) 1,270 569 -701 -55%

Infiltration  (m3/yr) 628 20 -608 -97%

Rooftop Infiltration  (m3/yr) 0 0 0 NA

Total Infiltration  (m3/yr) 628 20 -608 -97%

Run-Off Pervious Areas  (m3/yr) 418 13 -405 -97%

Run-Off Impervious Areas  (m3/yr) 418 2,132 1,714 410%

Total Run-Off  (m3/yr) 837 2,145 1,309 156%

Total Outputs (m3/yr) 2,734 2,734 0 0%

Outputs (Volume)

Characteristic 
Change  (Pre to Post)

Inputs (Volume)

Site
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MW-1

Data Set:  L:\...\160209 - MW-1 - Hvorslev - Confined.aqt
Date:  03/23/21 Time:  16:18:42

PROJECT INFORMATION

Company:  Azimuth Environmental
Project:  15-249
Location:  MacDonald and Sophia st
Test Well:  MW-1

AQUIFER DATA

Saturated Thickness:  0.15 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-1)

Initial Displacement:  -2.18 m Static Water Column Height:  4.77 m
Total Well Penetration Depth:  4.77 m Screen Length:  0.15 m
Casing Radius:  0.026 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 0.0001136 m/sec y0 = -2.156 m
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WELL TEST ANALYSIS

Data Set:  L:\...\160222 - MW-2 - Hvorslev - Confined.aqt
Date:  03/23/21 Time:  16:19:33

PROJECT INFORMATION

Company:  Azimuth Environmental
Test Well:  MW-2

AQUIFER DATA

Saturated Thickness:  2.75 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2)

Initial Displacement:  -2.83 m Static Water Column Height:  3.27 m
Total Well Penetration Depth:  3.27 m Screen Length:  2.75 m
Casing Radius:  0.026 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 3.069E-6 m/sec y0 = -2.718 m
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MW-3 RISING HEAD

Data Set:  L:\...\160209 - MW-3 - Hvorslev.aqt
Date:  03/23/21 Time:  16:18:49

PROJECT INFORMATION

Company:  Azimuth Environmental
Project:  15-249
Location:  MacDonald and Sophia st
Test Well:  MW-3

AQUIFER DATA

Saturated Thickness:  1.8 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-3)

Initial Displacement:  -2.48 m Static Water Column Height:  3.41 m
Total Well Penetration Depth:  3.41 m Screen Length:  1.8 m
Casing Radius:  0.026 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 4.478E-6 m/sec y0 = -2.486 m
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MW-4 RISING HEAD

Data Set:  L:\...\160210 - MW-4 - Hvorslev.aqt
Date:  03/23/21 Time:  16:19:06

PROJECT INFORMATION

Company:  Azimuth Environmental
Project:  15-249
Location:  MacDonald and Sophia st
Test Well:  MW-4

AQUIFER DATA

Saturated Thickness:  3.6 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-4)

Initial Displacement:  -4. m Static Water Column Height:  7.61 m
Total Well Penetration Depth:  7.61 m Screen Length:  3. m
Casing Radius:  0.026 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 6.944E-6 m/sec y0 = -4.151 m
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MW-4A

Data Set:  L:\...\160210 - MW-4a - Hvorslev.aqt
Date:  03/23/21 Time:  16:19:17

PROJECT INFORMATION

Company:  Azimuth Environmental
Project:  15-249
Location:  MacDonald and Sophia st
Test Well:  MW-4a

AQUIFER DATA

Saturated Thickness:  0.83 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW4a)

Initial Displacement:  -0.98 m Static Water Column Height:  0.83 m
Total Well Penetration Depth:  0.83 m Screen Length:  0.59 m
Casing Radius:  0.026 m Well Radius:  0.1015 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 3.721E-5 m/sec y0 = -0.84 m
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WELL TEST ANALYSIS

Data Set:  L:\...\160223 - MW-S - Hvorslev - Unconfined.aqt
Date:  03/23/21 Time:  16:19:49

PROJECT INFORMATION

Company:  Azimuth Environmental
Test Well:  MW-S

AQUIFER DATA

Saturated Thickness:  3. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-S)

Initial Displacement:  -2.74 m Static Water Column Height:  4.22 m
Total Well Penetration Depth:  4.22 m Screen Length:  3. m
Casing Radius:  0.026 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 7.859E-7 m/sec y0 = -2.744 m
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Table 5

Ground Water Quality Analytical Results: Hydrocarbons

PROJECT NO.: 16-180 BTEX
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(d-m-y) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

Table 1 (O.Reg. 153/04*) 0.5 0.8 0.5 72 420 --- 150 500 500

Table 2 (O.Reg. 153/04**) 5.0 24 2.4 300 750 --- 150 500 500

MW-N 21-Jul-15 <0.20 <20 <0.10 <0.20 <25 <25 <100 <100 <100

MW-S 21-Jul-15 <0.20 0.22 <0.10 <0.20 <25 <25 <100 450 <100
10-Nov-15 <0.20 <0.20 <0.10 <0.20 <25 <25 <100 <100 <100
15-Jun-16 <0.20 <0.20 <0.10 <0.20 <25 <25 <100 <100 <100

MW-1 10-Nov-15 <0.2 0.31 <0.1 <0.2 <25 <25 <100 <100 <100
15-Jun-16 <0.20 0.33 <0.10 <0.20 <25 <25 <100 <100 <100

MW-2 10-Nov-15 <0.2 7.4 <0.1 <0.2 <25 <25 <100 <100 <100

MW-3 10-Nov-15 <0.2 0.81 0.15 0.32 <25 <25 <100 <100 <100

MW-4 10-Nov-15 <0.2 0.61 0.10 <0.2 <25 <25 <100 <100 <100
(duplicate) 10-Nov-15 <0.2 0.57 0.13 <0.2 <25 <25 <100 <100 <100

MW-4a 10-Nov-15 <0.2 0.43 <0.1 <0.2 <25 <25 <100 <100 <100

MW-A1 15-Jun-16 <0.20 0.30 <0.10 <0.20   <25   <25 <100 <100 <100
(duplicate) 15-Jun-16 <0.20 0.29 <0.10 <0.20   <25   <25 <100 <100 <100

MW-A2 15-Jun-16 <0.20 0.32 <0.10 <0.20   <25   <25 <100 <100 <100

MW-B1 15-Jun-16 <0.20 0.48 <0.10 <0.20   <25   <25 <100 <100 <100

MW-B2 15-Jun-16 <0.20 1.1 <0.10 <0.20   <25   <25 <100 <100 <100

MW-C1 15-Jun-16 <0.20 1.1 <0.10 <0.20   <25   <25 <100 <100 <100

MW-C2 15-Jun-16 <0.20 1.3 <0.10 <0.20   <25   <25 <100 <100 <100

NOTES: 1. Bold values indicate parameters above Table 2 guidelines.
2. Hi-lighted values indicate parameters above laboratory detection limits.
3.  * denotes O.Reg. 153/04 Table 1 ground water standards for all types of property use.

HYDROCARBONS

4. ** denotes O.Reg. 153/04 Table 2 Generic Site Condition Standards in a Potable Ground Water 
Condition for All Types of Property Use.
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Table 6

Ground Water Quality Analytical Results: VOCs

PROJECT NO: 16-180
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e

(d-m-y) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µ g/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L ) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µ g/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L ) (µg/L)

Table 1 (O.Reg. 153/04*) 590 0.5 0.89 150 2700 0.5 5.0 1.6 15 0.5 400 1.6 2.0 0.5 0.5 0.2 0.5 0.5 2.0 640 0.5 2.0 0.2 0.5 1.1 0.5 5.0 0.5 0.5 0.5 0.5 0.5 0.5 5.0

Table 2 (O.Reg. 153/04**) 590 0.5 0.89 150 2700 1.6 50 1.6 15 1.6 1800 1.6 2.4 1.6 200 0.79 5.0 1.6 16 640 4.7 25 0.2 1.6 1.1 30 25 5.4 1.0 59 1.0 3.0 0.5 51

MW-N 21-Jul-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-S 21-Jul-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 0.31 <0.20 <0.30 <1.0 4.7 <0.20 <0.20 <0.30 <0.20 <0.20 2.1 <0.20 <1.0 <0.20 <0.10 <0.10 3.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 0.41
10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 0.34 <0.20 <0.30 <1.0 5.2 <0.20 <0.20 <0.30 <0.20 <0.20 3.5 <0.20 <1.0 <0.20 <0.10 <0.10 3.6 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20
24-Jun-16 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 3.3 <0.20 <0.20 <0.30 <0.20 <0.20 2.9 <0.20 <1.0 <0.20 <0.10 <0.10 7.7 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-1 10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 0.72 <0.20 <0.20 <0.30 <0.20 <0.20 0.29 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 0.33   
24-Jun-16 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 0.94 <0.20 <0.20 <0.30 <0.20 <0.20 0.95 <0.20 <1.0 <0.20 <0.10 <0.10 0.23 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-2 10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-3 10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-4 10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 0.3    
(duplicate) 10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 0.3    

MW-4a 10-Nov-15 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 1.4 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-A1 24-Jun-16 <0.20 <0.17 <0.20 <0.40 68 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20
(duplicate) 24-Jun-16 <0.20 <0.17 <0.20 <0.40 54 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <.010 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-A2 24-Jun-16 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 0.30 <0.20 <0.20 <0.30 <0.20 <0.20 0.33 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-B1 24-Jun-16 <0.20 <0.17 <0.20 <0.40 160 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-B2 24-Jun-16 <0.20 <0.17 <0.20 <0.40 11 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-C1 24-Jun-16 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 <0.20 <0.20 <0.30 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

MW-C2 24-Jun-16 <0.20 <0.17 <0.20 <0.40 <1.0 <0.30 <0.30 <0.20 <0.20 <0.30 <1.0 <0.20 1.1 <0.20 <0.30 <0.20 <0.20 <0.20 0.35 <1.0 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.30 <0.20

NOTES: 1. Bold values denote parameters above Table 2 guid elines.
2. Hi-lighted values indicate parameters above labo ratory detection limits.
3.  * denotes O.Reg. 153/04 Table 1 ground water st andards for all property use.
4. ** denotes O.Reg. 153/04 Table 2 Full Depth Gene ric Site Condition Standards in a Potable Ground Wa ter Conditions in Coarse Grained Soils for Resident ial/ Parkland/ Institutional Property Use.
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Table 7

Ground Water Quality Analytical Results: Inorganics  & Trace Metals

PROJECT NO: 16-180
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(d-m-y) (mg/L) (mg/L) (µg/L) (µg/L) (µS/cm) (µg/L) (µg/L) ( µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/ L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

Table 1 (O.Reg. 153/04 *) 490 790 --- --- --- --- 1.5 13 610 0.5 1700 0.5 11 3.8 5.0 1.9 0.1 23 14 5.0 0.3 0.5 8.9 3.9 160

Table 2 (O.Reg. 153/04**) 490 790 --- --- --- --- 6.0 25 1000 4.0 5000 2.7 50 3.8 87 10 0.29 70 100 10 1.5 2.0 20 6.2 1100

MW-N 21-Jul-15 1650 2770 8510 <5000 8970 7.90 <0.50 <1.0 384 <0.50 38.5 <0.20 2.9 1.3 5.0 <0.50 <0.02 0.60 5.7 2.5 <0.20 <0.30 4.6 <0.40 <5.0

MW-S 21-Jul-15 124 232 <500 <500 1490 7.93 0.60 1.6 151 <0.50 63.0 <0.20 <2.0 1.4 1.8 <0.50 <0.02 2.9 6.3 <1.0 <0.20 <0.30 2.2 3.1 5.9

NOTES: 1. Bold values denote parameters above Table 2 guidelines.
2. Hi-lighted values indicate parameters above laboratory detection limits.
3.  --- in guideline(s) row denotes no criteria, and in data row(s) indicates parameter not analyzed.
4.  * denotes O.Reg. 153/04 Table 1 ground water standards for all property use.
5. ** denotes O.Reg. 153/04 Table 2 Generic Site Condition Standards in a Potable Ground Water Condition for All Types of Property Use.

Inorganics Trace Metals
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Dewatering Assessment Calculations Radial Flow Plane Flow

Length (m) Width (m)
Effecitve 

Radius1 (m)

Hydraulic 

Conductivity 

(m/s)

Hydraulic 

Conductivity 

(m/day)

Initial Depth of 

Water (static head) 

prior to dewatering 

(m)

H2

Depth of 

Water in the 

well while 

pumping (m)

h2 H2‐h2
Radius of 

Influence
2
 (m)

Ro/r
Discharge Into 

Ends 
3
 (m

3
/day)

Plane Discharge 
4
 (m

3
/day)

Total 

Discharge 

(m
3
/day)

Total 

Discharge 

(L/day)

Total Discharge x 

3Safety Factor 

(L/day)

a b re k k H h Ro Q Q Q Q Q

Building Foundation Building 75 40 37 1.00E‐04 8.64E+00 7.15 51 0.0 0.0 51 251 6.86 720 0.0 720.4 720,400         2,161,200                 

Notes
1  r e  = (a+b) / π   ‐  assuming a/b >1.5, (Driscoll, 1986)
2  Ro = r e  + 3000 * (H‐h)* √k  ‐  Sichardts Formula, (Cashman and Preene, 2001)
3  Q = [(π* K)*(H 2 ‐h 2 )] / [ln(R o /r)] (Powers et al., 2007)
4  Q = 2*[a*K*(H 2 ‐h 2 )/(2R o )] (Powers et al., 2007)

**For trench dewatering, only plane discharge is counted since the trench is only 2m wide so in most cases a>>b. Radial flow for the buildings and the stormtech chamber was determined since they are more proportional

Type ID
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Ground Water Elevation Data 

 

 
 
 
  



(m asl) (m bgl) (m asl) (m asl) 13-Jun-16 12-Sep-16 21-Mar-17 24-Mar-21 26-Apr-21 21-May-21 28-Jun-21 30-Apr-22 30-May-22 27-Jun-22
MW-N 235.07     6.90     228.17 235.07     - 4.45 2.30 - - - -
MW-S 234.40     11.30   223.10 234.40     6.40 7.21 5.48 - - - -
MW-1 234.02     15.20   218.82 234.02     6.14 7.22 5.67 - - - -
MW-2 235.11     13.70   221.41 235.11     - 7.62 5.47 6.50 6.30 6.63 7.06 6.14 6.02 6.73
MW-3 234.93     13.70   221.23 234.93     - 8.05 6.57 7.27 7.00 7.24 7.66 6.82 6.90 7.26
MW-4 234.97     8.60     226.37 234.97     - 6.41 4.81 - - - -
MW-4A 234.90     14.30   220.60 234.90     - 6.40 4.70 6.12 6.00 5.95 6.33 5.73 5.72 5.95
MW-A1 234.45     15.50   218.95 234.45     6.76 7.61 6.17 - - - -
MW-A2 234.41     12.04   222.37 234.41     6.71 6.85 6.49 6.94 6.50 6.85 7.19 6.43 6.42 6.84
MW-B1 234.29     15.20   219.09 234.29     6.59 7.63 6.12 6.79 6.55 6.75 7.16 6.34 6.40 6.77
MW-B2 234.31     10.36   223.95 234.31     6.55 7.63 5.98 6.80 6.53 6.75 7.16 6.36 6.40 6.78
MW-C1 234.33     16.00   218.33 234.33     6.59 8.18 5.72 7.03 6.82 7.32 7.7 6.74 6.72 7.44
MW-C2 234.36     13.11   221.25 234.36     6.60 7.50 5.38 6.63 6.40 6.65 6.97 6.2 6.25 7.01
MW101 233.66     8.54     225.12 233.66     5.98 6.09 6.36
MW102 234.03     8.75     225.28 234.03     5.59 5.54 5.77
monitoring well component of borehole

Ground Water Level & Elevation 
Data

Borehole / 
Monitoring 

Well No.

TOC
Elevation

 Total
Borehole

Depth* 
Ground 

Elevation
Ground Water Levels

(mbgs)



(m asl) (m bgl) (m asl) (m asl)
MW-N 235.07     6.90     228.17 235.07     
MW-S 234.40     11.30   223.10 234.40     
MW-1 234.02     15.20   218.82 234.02     
MW-2 235.11     13.70   221.41 235.11     
MW-3 234.93     13.70   221.23 234.93     
MW-4 234.97     8.60     226.37 234.97     
MW-4A 234.90     14.30   220.60 234.90     
MW-A1 234.45     15.50   218.95 234.45     
MW-A2 234.41     12.04   222.37 234.41     
MW-B1 234.29     15.20   219.09 234.29     
MW-B2 234.31     10.36   223.95 234.31     
MW-C1 234.33     16.00   218.33 234.33     
MW-C2 234.36     13.11   221.25 234.36     
MW101 233.66     8.54     225.12 233.66     
MW102 234.03     8.75     225.28 234.03     
monitoring well component of borehole

Ground Water Level & Elevation 
Data

Borehole / 
Monitoring 

Well No.

TOC
Elevation

 Total
Borehole

Depth* 
Ground 

Elevation
13-Jun-16 12-Sep-16 21-Mar-17 24-Mar-21 26-Apr-21 21-May-21 28-Jun-21 30-Apr-22 30-May-22 27-Jun-22

- 230.62 232.77 - - - - - - -
228.00 227.19 228.92 - - - - - - -
227.88 226.80 228.35 - - - - - - -

- 227.49 229.64 228.61 228.81 228.48           228.05 228.97           229.09 228.38           
- 226.88 228.36 227.66 227.93 227.69 227.27 228.11 228.03 227.67
- 228.49 230.09 - - - - - - -
- 228.57 230.27 228.85 228.97 229.02 228.64 229.24 229.25 229.02

227.69 226.84 228.28 - - - - - - -
227.70 227.56 227.92 227.47 227.91 227.56 227.22 227.98 227.99 227.57
227.70 226.66 228.17 227.50 227.74 227.54 227.13 227.95 227.89 227.52
227.76 226.68 228.33 227.51 227.78 227.56 227.15 227.95 227.91 227.53
227.74 226.15 228.61 227.30 227.51 227.01 226.63 227.59 227.61 226.89
227.76 226.86 228.98 227.73 227.96 227.71 227.39 228.16 228.11 227.35

227.68 227.57 227.30
228.44 228.49 228.26

Ground Water Elevations
(masl)
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