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1.0 INTRODUCTION 

Jameson Plaza Ltd. (the owner), referred to as JPL herein, is proposing the redevelopment 

of 1437 to 1455 Queen Street West site in the City of Toronto (the site).  

R.V. Anderson Associates Limited (RVA) has been retained by JPL to prepare a Site 

Servicing and Stage 2 Stormwater Management (SWM) Report in support of a zoning bylaw 

amendment (ZBA) and Site Plan Approval (SPA) application for the proposed site 

redevelopment. 

1.1 Objective 

This report outlines a functional servicing plan for the proposed development that includes 

assessment of the servicing issues and a stormwater management solution for the site.  

In addition to the functional servicing options and storm management solutions for this 

development, this report shall address the following: 

• Identify and review of existing municipal storm, sanitary and water services available 

for the site. 

• Identification of the City of Toronto criteria with respect to sanitary, water and storm 

servicing including stormwater management criteria for the redevelopment of the 

site, in accordance with the City of Toronto Wet Weather Flow (WWF) Guideline 

criteria and targets. 

• Estimate water, sanitary and storm demands that will result from the redevelopment. 

• Investigation of the capacity of the existing municipal watermains and sewers. 

• Calculation of allowable post-development peak storm discharge rates. 

• Calculation of WWF water balance target criteria and development of appropriate 

methods to achieve the criteria. 

• Provide a summary of proposed servicing of the site with water, sanitary and storm 

services. 

• Recommendation and description of proposed stormwater management (SWM) 

system for the site to address water balance, water quality, and discharge rate 

targets. 

1.2 Background and Resource Information 

In preparing this report, the following information was obtained and reviewed and is 

applicable to the development of the proposed site. 
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Design Criteria 

• The City of Toronto Design Criteria for Sewers and Watermains, Second Edition, 

January 2021, as amended. 

• The City of Toronto Design Criteria for Wet Weather Flow Management Guidelines 

(WWFMG), November 2006, as amended. 

• The City of Toronto Design Criteria for Manufactured Treatment Devices, April 

2023. 

• Water Supply for Public Fire Protection, 2020, as amended.  

Reports and Investigations Undertaken by Owner 

• Plan of Survey showing Topographic Features of Part of Lot 1 and All of Lots 2 to 6, 

Both Inclusive Registered Plan 1106, City of Toronto. By Schaeffer Dzaldov Purcell 

Ltd dated March 9th, 2023. 

• Subsurface Utility Engineering Mapping study, by 4Sight Utility Engineering dated 

March 31st, 2023. 

• Site plan and project statistics, by Raw Design Ltd. Dated April 14th, 2023. 

• Hydrant Flow Tests to be completed upon City issuance of permit (permit 

application has been submitted and tentatively scheduled for May 16, 2023) 

• Storm Capacity Analysis, by Civica Infrastructure Inc. dated April 14th, 2023. 

• Combined & Storm Sewer Investigation Report Dye Test, by AquaFlow Technology 

Inc. dated February 7th, 2023. 

• Calculations for water collected and landscape water requirements by Studio TLA 

dated April 14th, 2023. 

• Hydrogeological study report prepared by Grounded Engineering dated March 31st, 

2023. 

• Digital Map Owners Group (DMOG) Utilities Map, by City of Toronto dated Mach 6th, 

2023. 

• The City of Toronto Development Applications Website (as of March 31st, 2023). 

Additional Materials 

• Various Servicing Plan and Profile drawings of existing sewers on Queen Street 

West provided by the City of Toronto. 
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2.0 BACKGROUND 

2.1 Existing Conditions 

The subject site has the municipal addresses of 1437-1455 Queen Street West in the City 

of Toronto. The 0.3209 -hectare (3,209 m2) site is surrounded by low-rise commercial/office 

properties to the north, east and west, and mid to high-rise residential buildings to the 

south. Refer to Figure 2.1 for the site location.  

The site is presently occupied by three (3) low-rise commercial buildings and one (1) 

parking lot. Please see the table below for a summary of the existing building information. 

Driveway perpendicular to the Queen Street west right-of-way (ROW) is located on the west 

side of parking lot providing vehicular access to the shopping plaza. 

 

Figure 2.1 – Site Location 

 

Table 2.1 – Existing Building Summary 

Address Building Height Building Use 
Current 

Condition 

1437 Two and Half Storey Commercial/ Office Vacant  

1439 One to Two Storey Commercial  Restaurant 

1441 - 1445 One Storey Commercial Retail 

1449 – 1455 One to Two Storey Commercial Retail 

Proposed 

Site 
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2.2 Proposed Redevelopment 

The proposed redevelopment site will be designed as a thirteen (13) storey tower with a 

mixed use of residential/commercial and one (1) level of proposed underground parking. 

There are two hundred and fifty (250) residential units in total. Retail units are planned to be 

at ground level. There will be pedestrian access to the at-grade entrances fronting Queen 

Street West.  

Vehicular access into the building will be from a driveway entrance located at the west end 

of the site fronting Queen Street West. This driveway will continue into the site where it will 

be covered by the building above. The driveway will provide vehicular access to the loading 

bay as well as vehicular access to the underground parking garage.  

Transformer, bike racks at grade and elevated outdoor amenity area are along the south 

side of the building. Access to elevated outdoor amenity will be provided either through the 

bike rack or from inside the building.  

Refer to Appendix A for the Architectural Site Plan and a more detailed breakdown of the 

project statistics.  

3.0 SERVICING INVESTIGATION 

Information with respect to existing municipal services and utilities was determined from as-

built plan and profile drawings and sewer/water atlas maps obtained from the City of 

Toronto, in March 2023. 

3.1 Foundation Drainage 

The current City Sewer Code prohibits the discharge of foundation drainage to a municipal 

sewer except through a Private Water Discharge Agreement (PWDA). A Hydrogeological 

Investigation prepared by Grounded Engineering Inc., dated March 27, 2023, has been 

completed for the site. This report indicates that the maximum anticipated groundwater 

level is approximately 0.7m below the lowest elevation of the proposed structure (P1 

underground at 94.1m). As such, foundation drainage consisting only of infiltrated 

stormwater. Based on samples taken and analyzed for water quality, the groundwater is 

suitable for discharge to the sanitary sewer but not to storm (i.e., Municipal Code Chapter 

681, Table 1, and Table 2 respectively). Therefore, pre-treatment would be required prior to 

discharge into the storm sewer system. However, discharging into the sanitary sewer 

system would not require pre-treatment. 



1437-1455 Queen Street West Redevelopment., City of Toronto  Page 5 

Site Servicing and Stage 2 Stormwater Management Report  

Jameson Plaza Ltd. RVA 236773 

April 19, 2023 

The report estimates a short-term discharge rate of 75,000 L/day (0.87 L/s average) and a 

long-term discharge rate of 1,000 L/day (0.01 L/s average, consisting only of infiltrated 

stormwater). It is the owner’s intent to discharge the short-term into the municipal combined 

sewer.  

There will be no long-term foundation drain discharge required as the development site is 

above the maximum anticipated groundwater level.  

With respect to sanitary sewer capacity related to the private water discharge, refer to 

Section 3.3.4 of this report.  

3.1.1 Construction Dewatering 

As mentioned in Section 3.1 above, the short-term discharge is estimated at 75,000 L/day 

(0.87 L/s average), based on a 25mm design rainfall event. A peak pump rate for 

construction dewatering will be specified by the Mechanical Engineer and shall be equal or 

lesser than the peak sanitary discharge of 9.3 L/s, as specified in Section 3.3.3.1.  

A short-term Private Water Discharge Agreement (PWDA) application will be submitted to 

the Environmental Monitoring & Protection (EM&P) Unit of Toronto Water. 

3.2 Water Servicing 

3.2.1 Water Servicing Criteria 

The City of Toronto’s Design Criteria for Sewers and Watermains (Jan 2021) was used to 

analyze the water demand from the proposed development. The City criteria are generally 

summarized as follows: 

• Water supply systems should be designed to satisfy the greater of maximum day 

demand plus fire flow or peak hour demand. 

• Average domestic water demands of 190 litres per capita per day for low-rise 

apartment buildings and condominiums with greater than six (6) units. 

• Maximum day and peak hour factors for apartments are 1.30 and 2.50, respectively. 

3.2.2 Existing Water Servicing 

Based on City records and Water Atlas Maps, there is one (1) existing 250 mm diameter 

cast iron watermain running parallel along Queen Street West, on the south side the right-

of-way (ROW) which was constructed in 1887. The existing 250 mm Ø watermain converge 

roughly 40 m to the west of the site boundary to become a single 300 mm Ø ductile cast 

iron watermain. According to the record drawings and atlas maps obtained from the City, 
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the 300 mm Ø watermains was built in 1987. Water Atlas Maps for the site can be found in 

Appendix B of this report.  

City of Toronto Infrastructure Viewer (T.O. Inview) map identifies that there will be a 

construction of new watermains in year 2024 from Dufferin Street to Fuller Avenue along 

Queen Street West which covers the entirety of development site’s frontage. The 

construction work will also include the replacement of fire hydrants and water valves. It is 

noted that current record information of the watermain may be outdated by the time of 

construction of the water service connection. 

There is an existing fire hydrant on the south side of the Queen Street West ROW and an 

existing fire hydrant on the west side of the Jameson Avenue ROW which together 

encompasses the entire frontage of the site within a 60 m ± radius of the hydrant.  

All existing services from the site within the Queen Street West ROW are to be 

decommissioned by City forces at the owner’s expense.  

3.2.3 Proposed Water Servicing 

3.2.3.1 DOMESTIC WATER DEMAND ANALYSIS 

The total estimated average daily flow rates, maximum day, and peak demand rates 

required for the proposed development are estimated to be as follows: 

Table 3.1 – Proposed Water Demand 

 Average Day Demand  

(L/s) 

Maximum Day 

Demand 

(L/s) 

Peak Hour 

Demand (L/s) 

Residential 

(Condominium) 
0.97 1.26 2.42 

Retail (ICI) 0.02 0.02 0.02 

TOTAL 0.99 1.28 2.44 

Refer to Appendix B for water demand analysis calculations. 

3.2.3.2 FIRE FLOW ANALYSIS 

In accordance with the City of Toronto Design Criteria for Sewers and Watermains, fire 

flows will not be less than 83.3 L/s (5,000 L/min) for a 4-hour duration for commercial areas. 

This flow is to be delivered with a residual pressure of not less than 140 kPa (20 psi). 
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Calculations using the Fire Underwriters Survey (FUS) indicate a maximum required fire flow 

of approximately 150 L/s (11,000 L/min) for the entire development (based on non-

combustible construction with a sprinkler system designed to NFPA). 

Refer to Appendix B for fire flow analysis calculations.  

As described in Section 3.2.1, the water supply system should be designed to satisfy the 

greater of peak hour demand or maximum day demand plus fire flow. Therefore, the 

maximum day demand plus fire flow rate (i.e., 1.28 L/s + 150.00 L/s = 151.28L/s 

(9,077 L/min)) is the governing requirement.  

3.2.3.3 PROPOSED WATERMAIN SERVICE CONNECTIONS 

In accordance with the City of Toronto Municipal Watermain Code, new domestic water 

services are required for every building and existing services are to be removed. With 

respect to new water services, the City’s Servicing Requirements for New Developments 

document indicates that each point tower shall have its own independent service and any 

podium shall have its own independent service when there are multiple point towers. As a 

result, one (1) domestic water service connection is proposed for the development. 

A fire service will also be required for the building sprinkler system. The OBC requires two 

sources of water supply for fire protection to service a building that is 84 m or higher in 

height. As the subject development will not exceed this height, only a single fire connection 

is required. 

A new 200 mm Ø fire water service will be connected to the existing 250 mm Ø watermain 

on the south side of the Queen Street West right-of-way (ROW). However, if the new 

watermain construction (as indicated by T.O. Inview per Section 3.2.2) is completed by the 

time of the installation of new water service connection, the proposed development shall be 

connected to the new watermain, in coordination with City forces and Toronto Water. 

Approximately 2.0 m in front of the property line, a 150 mm Ø PVC domestic water service 

will be branched off the 200 mm Ø service in an “h” configuration. This configuration will 

provide the required single domestic service connections and the single fire service 

connection required for this development.  

The location of the water service connection will be roughly immediately east of the building 

along the Queen Street West frontage, where there will be a water meter room at the P1 

level of the building.  

It is noted that where there is a risk of contamination at a property, such as non potable 

water, wastewater, or any other liquid, chemical or substance entering the waterworks that 
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may affect the quality of the water supply, the owner of the property will install a backflow 

prevention device. Backflow prevention devices will be selected, supplied, installed, and 

tested at the owner’s expense in accordance with Water Supply Bylaw, Chapter 851 of the 

Toronto Municipal Code, Ontario Building Code, CSA B64 and NFPA 13/14 standards and 

specifications.  

One (1) siamese connection is proposed along the frontage of the building located 45 m ± 

away from the nearest relocated hydrant within the Queen Street West ROW.  

Refer to Appendix A for the Basement Level Plan and Appendix E for the Proposed 

Servicing Plan. 

3.2.4 Capacity of Existing Watermain System 

A hydrant flow test in accordance with NFPA STD 291 is required to analyze the capacity of 

the existing watermain system. However, as hydrant flow test permits are typically issued 

seasonally between April and November, the permit is not attainable at the time of the 

development application and a hydrant flow test will be conducted and provided for a 

subsequent submission. Based on a cursory review of the development application for 

1488 Queen Street West, a hydrant flow test was performed by Jackson Waterworks on 

November 13, 2020, on the hydrants located directly in front of 1455 Queen Street West 

ROW. The test result indicates that the existing 250 mm Ø watermain is capable of 

providing 246.7 L/s (3,910.6 US GPM) at 20 psi.  

As discussed in Section 3.2.3.2, the max day flow plus fire flow rate for the site is 

approximately 151.3 L/s (2,397.8 US GPM).  

In conclusion, the record hydrant flow test results indicate that the existing 250 mm Ø on 

the south side of Queen Street West can support the proposed development. One (1) 

domestic service and a single fire service connection will be connected to the 250 mm Ø 

watermain on Queen Street West. 

3.3 Sanitary Servicing 

3.3.1 Sanitary Servicing Criteria 

The City of Toronto’s Design Criteria for Sewers and Watermains (Jan 2021) was used to 

analyze the sanitary demand from the proposed development. The City criteria are generally 

summarized as follows: 

• Average domestic residential sewage flows of 240 litres per capita per day for 

analysis of existing sewers (separated systems). 
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• The peak domestic sewage flow to be calculated by utilizing a calculated Harmon 

Peaking Factor of [M = 1 + 14 / (4+P0.5)]. 

• Average commercial/industrial/institutional flows of 180,000 litres per floor hectare 

per day for new local sewers (peaking factor included in average flow). 

• A dry weather peak infiltration allowance of 0.26 L/s/ha is required for all sewers. 

3.3.2 Existing Combined Servicing 

A review of the City’s Sewer Atlas Mapping indicates that the site is located in an area of the 

City of Toronto that is serviced by a network of storm and combined sewers. Based on City 

records and city as-built plan and profile drawings, there is one (1) 450 mm Ø vitrified clay 

combined sewer in front of the site along the Queen Street West ROW. In addition, record 

indicates the existing 450 mm Ø combined sewer drains west into a 600 mm Ø vitrified clay 

combined sewer located at a depth of 3.5m±. The sewers converge 200 m± east of the site, 

then continue to flow east to Dufferin Street. From Dufferin Street, they continue south until 

discharging to a 1350 mm Ø trunk sewer at Dufferin Street & Liberty Street.  

With respect to existing combined sewer connections, a dye test was performed by 

Aquaflow Technology Inc. dated Feb 7th, 2023. The report stating that all buildings’ roof 

drains and the parking lot catch-basin connect to the 450/600 mm Ø combined sewer. 

Each building has a combined sewer lateral for sanitary and storm flow connects into the 

combined sewer. All existing sanitary laterals and combined sewer connections are to be 

decommissioned by City forces at the Owner’s expense.  

The T.O.Inview map identifies that there will be sewer rehabilitation project to extend the 

existing sewer life and performance in year 2024. A site servicing connection shall be 

coordinated with Toronto Water department prior to construction.  

The estimated peak sanitary discharge rate from the existing use is 60.3 L/s (rounded) 

(refer to Appendix C for calculations). 

3.3.3 Proposed Sanitary Servicing 

3.3.3.1 SANITARY DEMAND ANALYSIS 

Based on a per capita demand of 450 L/capita/day for residential and 250 L/capita/day for 

retail, the proposed site redevelopment will result in an estimated total peak sanitary flow 

rate of 9.26 L/s. The estimated breakdown of peak sanitary discharge from the 

redevelopment is as follows: 
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Table 3.2 – Proposed Sanitary Demand 

 Peak Flow (L/s)  

Residential (Condominium) 9.17 

Retail (ICI) 0.03 

Infiltration Allowance 0.06 

TOTAL 9.26 

Area drains located within the canopied vehicular driveway will be directed into the sanitary 

system, as stipulated by Ontario Building Code (OBC).  

Refer to Appendix C for sanitary servicing analysis calculations. 

3.3.3.2 PROPOSED SANITARY SERVICE CONNECTION 

With respect to new sanitary services, the City’s Servicing Requirements for New 

Developments document indicates that each point tower shall have its own independent 

service and any podium shall have its own independent service. As a result, one (1) 

domestic sanitary service connection is proposed for the development. 

In accordance with the City Sewer Code, a sanitary control maintenance hole (MH) will be 

provided near the property line for City sampling purposes. The MH will be incorporated into 

the basement structure where the basement extends out from the building at grade along 

the Queen Street West frontage.  

The sanitary service connection will connect to the control MHs outlined above. The 

sanitary service will be 200 mm Ø service connection and will connect to the existing 

450 mm Ø combined sewer with a prefabricated “T” and rigid riser on Queen Street West. 

Refer to Appendix E for the Proposed Servicing Plan showing the proposed sanitary 

servicing configuration. 

The proposed sanitary service that connects to the existing 450 mm Ø sanitary sewer on 

Queen Street West are designed based on plan and profile information obtained from the 

City and surveyed inverts. However, further subsurface utility investigation (daylighting) will 

be undertaken to review the location and depths of buried utilities and the City watermain 

and sewer. This will identify whether any relocations will be required to facilitate the 

connection.  

3.3.4 Capacity of Existing Combined Sewer System 

As indicated in Section 3.3.3.1, the proposed redevelopment will result in an increase of 

9.12L/s of sanitary demand, in which case, the City requires an assessment of the impact of 
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the development on their sewer system. In addition, where combined sewers are involved, 

the City of Toronto requires the MOECC Procedure F-5-5 be reviewed for compliance.  

Procedure F-5-5 outlines the requirements for determining treatment requirements for 

municipal and private combined sewers. With respect to new sanitary connections to 

combined sewer systems, the procedure requires that where a system is deficient, 

additional flow from new development shall be curtailed. In the City of Toronto where 

combined sewer systems exist without any sewer separation through the existence of 

dedicated storm sewers, combined sewer systems can often be considered deficient. As a 

result, in the absence of a combined sewer overflow study, to ensure compliance with 

Procedure F-5-5 it must be demonstrated that no additional flow is being introduced into the 

municipal combined sewer system as part of a redevelopment. 

In consideration of the above, while the redevelopment of the site will result in an increase in 

sanitary demand, the implementation of stormwater management as part of the 

redevelopment will allow the discharge rate of stormwater to be controlled to significantly 

reduce the storm discharge rate and more than offset the additional sanitary demand.  

This site is located in the City’s designated Basement Flooding Area 42. According to the 

City’s website, the Environmental Assessment related to basement flooding is scheduled to 

begin in 2022.  

Therefore, the assessment of the existing combined sewer system capacity will be based on 

a net zero or net negative impact approach in which the redevelopment site will employ 

measures to mitigate any additional discharge to the combined sewer from the existing 

condition. 

A review of pre- and post-development combined sewer demands was undertaken to 

assess the impact of the development on the existing combined sewer system and establish 

the maximum discharge rate for the SWM system and is summarized in the following table. 

Table 3.3 – Proposed Discharge Summary 

 
Pre-

Development 

(L/s) 

Post-Development 

(Residential/ICI 

Sanitary)  

(L/s) 

Difference 

(Residential Sanitary 

@450L/c/d) 

(L/s) 

2 Year Storm Flow 60.19 0 -60.19* 

Sanitary Flow 0.14 9.26 +9.12 

TOTAL (L/s) 60.33 9.26 -51.07 

*Storm flows will be redirected to the existing 1200 mm concrete storm sewer on Queen Street 

West ROW as outlined in Section 3.4.2. 
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Pursuant to MOECC procedure F-5-5, to ensure no additional flow is being introduced into 

the combined sewer system as part of a redevelopment, the peak storm discharge will be 

redirected into the existing 1200mm concrete storm sewer on Queen Street West ROW as 

prescribed in Section 3.4.2. Table 3.3 demonstrates that because of controlling the peak 

storm discharge from the site to comply with the WWFM guidelines, there is a net negative 

impact to the total sanitary discharge to the Queen Street West combined system in the 

post-development condition.  

The net negative peak flow impact to the Queen Street West combined sewer reasonably 

addresses the requirements of Procedure F-5-5. 

3.4 Storm Servicing  

3.4.1 Existing Storm Servicing and Drainage Conditions 

There is an existing 1200 mm Ø concrete storm sewer located on the north side of the 

Queen Street West ROW. The storm sewer flows east along Queen Street West and outlets 

into the storm trunk sewer at the intersection of Queen Street West and MacDonell Avenue 

which eventually empties into Lake Ontario. Based on City Record Drawings, the storm 

sewer is approximately 3.0m ± below grade in front of the site. 

With respect to existing storm service connections, as discussed in Section 3.3.2, all 

existing storm drainage goes into existing combined sewer system. There is no record of 

existing storm service connections to existing 1200 mm Ø concrete storm sewer.  

The existing Site can be characterized as  impervious since the site is comprised almost 

entirely of hardscaped surfaces and rooftop. Therefore, the site’s existing runoff coefficient 

is C = 0.9. Using the rational method equation Q = CiA, the existing 2-year peak storm 

discharge rate from the site can be calculated as: 

𝑄2−𝑌𝑒𝑎𝑟 = 2.78 𝑥 𝐶𝑖𝐴 = 2.78 𝑥 0.90 𝑥 88.20 𝑚𝑚 ℎ𝑟⁄ 𝑥 0.32ℎ𝑎 = 70.62 𝐿 𝑠⁄  

With respect to existing storm drainage condition, a Combined & Storm Sewer Investigation 

Report and Dye Test was completed by Aquaflow Technology in February 2023, and 

established that all building roof drains and catch basin within the parking lot are connected 

to the combined sewer system on Queen Street West. Each building has a combined sewer 

lateral to service both storm and sanitary flow from the property. Additionally, based on 

visual observation and a review of the topographic survey, there is no external drainage 

from adjacent properties that enters the site. 
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Refer to Appendix D for Combined & Storm Sewer Investigation Report and Dye Test by 

Aquaflow Technology dated February 7, 2023 

Refer to Appendix D for existing drainage capacities discussion and calculations provided 

by Civica Infrastructure Inc. dated April 13, 2023.  

3.4.2 Proposed Storm Servicing 

It is noted that the City Municipal Code, Chapter 681 generally prohibits a storm connection 

from a site to the municipal sewer. However, in the case of site developments that are not 

individual single-family lots, a storm service connection is required to meet Wet Weather 

Flow Management (WWFM) Guidelines (November 2006) and implement the required 

SWM. The SWM plan serves as a request through the City of Toronto for a storm service 

connection and exemption from the associated requirements in the Sewer Code.  

As required by the City municipal code with respect to sewers, a new storm service 

connection will be required, and any existing service connections are required to be 

removed.  

In accordance with the City Sewer Code, a storm control MH will be provided near the 

property line for City sampling purposes. This MH will be incorporated into the basement 

structure where the basement extends out from the finished portion of the above ground 

building. Refer to Appendix E for the Proposed Site Servicing Plan which shows the 

proposed location for the control MH. 

The new storm sewer service connection will be 300 mm Ø and will be connected to the 

1200 mm Ø concrete storm sewer on Queen Street West. 

The storm service connection will convey controlled drainage from the on-site SWM facility 

which will be employed to meet the City’s stormwater discharge requirements outlined in 

Section 3.4.3 of this report. A detailed SWM Plan is presented in Section 4.0 of this report.  

The proposed storm service connects to the existing 1200 mm Ø storm sewer on Queen 

Street West and is designed based on plan and profile information obtained from the City. 

However, further subsurface utility investigating will be undertaken to identify the location 

and depths of buried utilities and the city watermain and storm sewer. This will identify 

whether any relocations will be required to facilitate the connection.  

3.4.3 Proposed Drainage Conditions 

The proposed redevelopment surfaces are comprised of green roof, amenity landscaping, 

conventional roof, pervious surfaces at grade, and impervious at grade surfaces.  
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The above ground building takes up approximately 70 % of the site. The majority of the 

vehicular driveway area into the site is covered by conventional roof on the top. The at-

grade area consists of at grade landscaping/amenity areas, transformer, and bike rack 

locations along the rear/south side of the site as well as between the front entrance and the 

property line. These areas will be directed by gravity into the SWM system for the site. 

There will be a small uncontrolled area along Queen Street West between the front of the 

building face to the property line draining directly to the ROW.  

The total site weighted runoff coefficient has been calculated to be ‘C’=0.70. Refer to Table 

3.4 for the surface and area breakdown of the site and Appendix D for Figure SWM-1 for an 

illustration of the various surface types. 

Table 3.4 - Proposed Flow Directed to Queen Street West Storm Sewer 

Directed 

to/Catchment 
Surface 

Runoff 

Coefficient 

(‘C’) 

Area 

(m2) 

% Area of 

Catchment 

Weighted ‘C’ 

Component 

SWM Tank 

Green Roof  0.50 864 27.95 0.12 

Conventional 

Roof 
0.90 1561 50.5 0.49 

Pervious at 

Grade 
0.25 212 6.86 0.02 

Impervious 

at Grade 
0.90 441 14.27 0.14 

Intake Shafts 0.90 13 0.42 0.1 

Sub-total  3093 100% 0.74 

Uncontrolled   118 100% 0.90 

 TOTAL  3209  0.66 

Based on the WWFM Guidelines, the allowed peak discharge from the site is to be based on 

controlling the discharge rate to the pre-development 2-year storm with a maximum runoff 

coefficient of C=0.5 or the existing capacity of the receiving storm sewer. Since the existing 

site has a runoff coefficient of greater than C=0.5, a runoff coefficient of C=0.5 would 

therefore apply to the site and the allowable peak storm discharge from the redevelopment 

can be calculated as follows: 

𝑄𝑎𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 (𝑆𝑖𝑡𝑒) = 2.78 𝑥 𝐶𝑖𝐴 = 2.78 𝑥 0.50 𝑥 88.20 𝑚𝑚 ℎ𝑟⁄ 𝑥 0.3209 ℎ𝑎 = 39.3 𝐿 𝑠⁄  

Therefore, in order to demonstrate that the peak flows to the municipal sewer are not 

greater in the post-development scenario and meeting the City’s allowable release rate 
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outlined in the WWFM Guidelines, the discharge of the site must be controlled to 39.3 L/s 

for storms up to and including the 100-year storm. The on-site stormwater detention 

methods which will be implemented in order to control the allowable peak discharge rate 

are outlined in Section 4.0 below.  

3.4.4 Capacity of Existing Storm Sewer System 

As indicated in Section 3.4.3, the proposed redevelopment will divert the existing storm flow 

from the combined sewer system to the storm system, which will result in an estimated 

increase of 39.3 L/s to the peak storm flow out to the 1200mm Ø storm sewer on Queen 

Street West. 

This site is located in the City’s designated Basement Flooding Area 42. According to the 

City’s website, the Environmental Assessment for this area is currently underway. In the 

absence of a completed basement flooding study, a downstream capacity analysis for has 

been prepared by Civica Water Management Solutions (Civica).  

Civica’s report assumes a 2-year peak flow of 60.0 L/s will be discharged to the 1200mm Ø 

storm sewer. The analysis shows that under 2-year and 100-year design storm, the storm 

sewer system can operate under free-flowing conditions, and can support the proposed 

development without any external upgrades or retrofits.  

 

4.0 STORMWATER MANAGEMENT PLAN 

4.1 Storm Drainage Criteria 

The City of Toronto Wet Weather Flow Master Management Plan (WWFMMP) policy 

encourages the use of a “treatment train” approach to stormwater management that 

considers storm runoff as a resource. This philosophy considers best management 

measures that can be undertaken at the source, conveyance, and end of pipe locations. 

Opportunities to allow stormwater runoff to be infiltrated back into the ground at the source 

either by directing runoff to pervious surfaces or by way of infiltration/exfiltration techniques 

are a key component of the City’s WWFMMP policy. 

Based on the City of Toronto WWFM Guidelines the following general SWM criteria would 

apply to the redevelopment of this site: 

• Water Balance: Retain stormwater on-site to the extent practicable to achieve the 

same level of annual volume of overland runoff from the site in the pre-development 
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(existing) condition. The maximum allowable annual volume is 50% of the total 

average annual rainfall depth (this equates to the capture and retention of 

approximately 5mm of runoff on a daily event basis). 

• Water Quality: Provide long-term average removal of 80% of Total Suspended 

Solids on an annual loading basis from the post-development site. 

• Water Quantity (Rate Control): Control flows from the site during all design storm 

events (2-year through 100-year design storms) to a rate no greater than the peak 

runoff rate that would be generated on the predeveloped site in a 2-year storm 

event with a “C” value of C=0.50, or the existing capacity of the receiving sewer, 

whichever is less. 

• Runoff generated on the entire site, in all storm events, up to and including the 100-

year event, shall be contained on-site. 

• There may be runoff from rainstorms that exceed the capacity of the City’s storm 

service connections. Therefore, the owner shall be responsible to provide flood 

protection or a safe overland flow route for the proposed development without 

causing damage to the adjacent public and private properties, up to the 100-year 

design storm. 

• Existing drainage patterns on adjacent properties shall not be altered and 

stormwater runoff from the subject development shall not be directed to drain onto 

adjacent properties. 

Additionally, the City provides the following table for consistency regarding a number of 

general SWM criteria: 

Table 4.1 – General SWM Criteria 

Surface Type 
Initial Abstraction 

(mm) 
TSS Removal (%) Runoff Coefficient 

Impervious Roof 1.00 80.00 0.90 

Asphalt 

Pavement 
1.00 0.00 0.90 

Landscape 5.00 80.00 0.25 

Green Roof 

7.00 max for 

intensive roofs, 

otherwise 5.00 

80.00 0.45-0.50 

Permeable 

Pavers 
5.00 

80.00 with 

storage bed 

otherwise 50.00 

0.40 

Concrete Pavers 1.00 0.00 0.90 
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Surface Type 
Initial Abstraction 

(mm) 
TSS Removal (%) Runoff Coefficient 

Grassed Swale 5.00 
50.00 for a min 

length of 16m 
0.25 

The IDF curve information for the I2 to I100 storms as obtained from the City of Toronto’s 

WWFM Guidelines are as follows:  

I2 (mm/hr) = 21.8 (T)-0.78, where T is in hours 

I5 (mm/hr) = 32.0 (T)-0.79, where T is in hours 

I10 (mm/hr) = 38.7 (T)-0.80, where T is in hours 

I25 (mm/hr) = 45.2 (T)-0.80, where T is in hours 

I50 (mm/hr) = 53.5 (T)-0.80, where T is in hours 

I100 (mm/hr) = 59.7 (T)-0.80, where T is in hours 

These equations ca he re-expressed in the traditional IDF format (where T is in minutes) as 

follows: 

I2 (mm/hr) = 531.391/ (T + 0)0.78 

I5 (mm/hr) = 812.623 / (T + 0)0.79 

I10 (mm/hr) = 1023.840 / (T + 0)0.80 

I25 (mm/hr) = 1195.800 / (T + 0)0.80 

I50 (mm/hr) = 1415.390 / (T + 0)0.80 

I100 (mm/hr) = 1579.41 / (T + 0)0.80 

4.2 Proposed Stormwater Management  

The configuration of the proposed redevelopment will result in a building footprint that will 

effectively be extended to the developable limits of the site. A stormwater management tank 

will be incorporated into the building basement to control the 100-year post development 

peak discharge rate of the site to the allowable rate in accordance with WWFM Guidelines.  

4.2.1 Proposed SWM Plan  

The catchment as described in Section 3.4.3 consist of the proposed building, the vehicular 

entrance from Queen Street West, the at grade amenity space, landscaping area, bike rack 
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facility, transformer area as well as the area between the front entrance and property line 

fronting Queen Street West. This area will be graded so that it is captured and conveyed by 

gravity to the SWM facility. The facility will be designed so that during storm events that 

exceed the 100-year design storm, overflow of the facility will be directed to the Queen 

Street West public right-of-way. As such, finished floors are set to be above that spillover 

elevation to protect the building from flooding.  

The SWM tank will be incorporated into the basement level of the building underneath the 

driveway entrance to provide the detention volume associated with the reduction in the 

peak storm discharge rate. The tank will have an outlet through an orifice control upstream 

of the storm control MH accessible by the City. As the storm connection is relatively deep, 

the water head required above the outlet can efficiently drain to the municipal storm system 

by gravity.  

The proposed SWM tank is located at the northwest corner of the site, extends through P1 

level, with access into the tank provided along the Queen Street West frontage of the site at 

the driveway entrance. A portion of the tank located beneath the driveway, and also 

between the at-grade building face along the Queen Street West property line will be 

recessed to accommodate pavement structure on top of the basement slab. Additionally, a 

gas utility trench is proposed to run north-south along the west property boundary on top of 

the cistern tank, therefore, a deeper recess is proposed for the trench area. The SWM tank 

access will be provided through a grated maintenance hole cover so that it will also serve as 

an emergency spillover to the roadway during storm events where the capacity of the tank 

is exceeded (i.e., events greater than the 100-year design storm). To control the peak 

storm discharge from the site into the municipal sewers, the detention tank will have an 

outlet through an orifice control upstream of the storm control MH accessible by the City. 

Refer to Appendix D for the storm calculations. 

With respect to stormwater quality, green roof, amenity landscape, conventional flat 

ballasted roofs, and terraced amenity areas are generally considered to be clean from the 

perspective of being a source for TSS as they are only exposed to minor airborne particles. 

As a result, it is generally accepted that the City’s TSS water quality target is inherently 

achieved for roof runoff. As a result, no further purposeful stormwater treatment device is 

proposed to treat roof rainwater before it is discharged into the cistern and then into the 

detention tank. However, the areas at-grade which are exposed to pedestrian and vehicular 

traffic are not considered to be clean and will need to be treated before entering the City’s 

sewer system. As a result, a purposeful stormwater treatment device, StormFilter® by 

Echelon Environment will be required before discharging the rainwater into the City’s sewer 

system. This unit will be incorporated into the basement structure so that the flow path of 
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storm runoff will pass through it prior to entering the main SWM tank. Surface access 

openings to the ground surface will facilitate regular maintenance of the treatment unit.  

As the area available for green roofs is limited, the water balance target cannot be achieved 

with green roofs alone. To offset this water balance shortfall, a rainwater harvesting cistern 

will be provided below the stormwater detention tank. The runoff directed to this tank will be 

from either relatively “clean” roof surfaces or treated rainwater from the StormFilter. 

Rainwater that exceeds the design retention volume will spill over into the SWM detention 

tank. The SWM detention tank will then discharge through an orifice upstream of the storm 

control maintenance hole at the property line and to the City storm sewer system, via a 

sewer lateral. 

The harvested rainwater will require usage that has sufficient demand to deplete the 

required volume within 72 hours on average. Based on irrigation demand within 72 hours 

provided by Studio TLA dated April 14th, 2023, the irrigation demand of 9.3m3 will be 

sufficient to use up the entirety of the required harvesting rainwater cistern volume of 

8.79m3.  

Refer to Appendix E for the Proposed Servicing Plan. 

4.2.2 Calculation Methodology 

4.2.2.1 DETENTION VOLUME 

For the purpose of calculating the proposed discharge rates and required detention 

volumes, a Visual Otthymo Model (VO2) was created to simulate the storage and discharge 

characteristics of the site. 

The following commands were used to model the site: 

•   (1) The StandHyd command was used to model the portions of the site 

directed to the Primary SWM tank. IA values of 5mm and 1mm were assigned to the 

pervious and impervious components, respectively. Furthermore, a CN value of 95 

was applied to mimic the high potential for stormwater to be converted to runoff for 

rainfall events that exceed the assigned IA values.  

•   (7) A second StandHyd command was used to model the at grade area of the 

site which would be directed to the Secondary Tank (“sunken” areas). IA values of 

5mm and 1mm were assigned to the green roof components and conventional flat 

roof portion, respectively. Furthermore, a CN value of 90 was applied to mimic the 
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high potential for stormwater to be converted to runoff for rainfall events that exceed 

the assigned IA values.  

•   (8) The RouteReservoir command was used to simulate the pump discharge 

characteristics from the secondary tank to the site’s primary SWM detention tank. 

•   (6) The AddHyd command was used to add the roof & at grade portions 

together, as well as the secondary tank hydrographs to calculate the peak site 

discharge.  

•   (8) A second RouteReservoir command was used to simulate the detention 

and discharge characteristics for the site’s primary SWM detention tank. 

 

Figure 4.1 – V02 Model Schematic 

The City of Toronto requirements outline that an orifice tube with a minimum diameter of 

100 mm must be checked, prior to consideration of other orifice systems. As the exterior 

wall width of the proposed building is less than 1.0 m outlined on the City of Toronto Sewer 

and Watermain Design Manual (2021), an averaged discharge coefficient (cd) value 0.77 is 

implemented in the calculation. Based on the tank configuration (i.e., available head in the 

tank) a 100 mm Ø orifice tube would result in an approximate maximum discharge of 36 L/s 

from the SWM tank under 100-year storm event. This value would meet the allowable peak 

discharge rate. Based on the configuration of the tank and the orifice, a stage storage 

discharge curve was produced to develop the V0 route reservoir module. Table 4.2 

summarizes the results for the model simulations for the 2 to 100-year design storms and 

the site stormwater detention storage volumes. 
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Refer to Appendix D for the complete VO2 outputs for the pumped and non-pumped 

condition and the gravity draining condition, as well as input parameters for each area. 

Table 4.2 -- Proposed Stormwater Detention Tank 

Storm Event 

Allowable Peak 

Discharge Rate 

(L/s) 

Controlled 

Peak Storm 

Discharge from 

SWM Tank 

(L/s) 

Total Storage 

Provided 

(m3) 

Total Storage 

Required  

(m3) 

2-Year 39.31 19.00 128.5 31.00 

5-Year 39.31 24.00 128.5 52.00 

10-Year 39.31 25.00 128.5 55.00 

25-Year 39.31 31.00 128.5 80.00 

50-Year 39.31 34.00 128.5 98.00 

100-Year 39.31 36.00 128.5 112.00 

As can be seen from Table 4.2, the detention tank and orifice control serve to meet the 

City’s rate control criteria. 

4.2.2.2 WATER BALANCE 

The City of Toronto WWFM Guidelines target for water balance is to retain stormwater on-

site, to the extent practicable, to achieve the same level of annual volume of overland runoff 

from the site in the pre-development (existing) condition, with a maximum allowable annual 

volume of overland runoff of 50% of the total average annual rainfall depth, which equates 

to the capture and retention of approximately 5 mm of runoff on a daily event basis. 

Using Figure 2 from the WWFM Guidelines, and an existing imperviousness of almost 90%, 

greater than 50% of the average annual rainfall depth leaves the site as runoff.  As a result, 

the maximum allowable volume of overland runoff is 50% of the annual depth of rainfall. 

Based on the water balance criteria, the minimum on-site runoff retention requires retaining 

all runoff of the first 5mm from each rainfall through infiltration, evapo-transpiration, or 

rainwater reuse.  

Refer to Table 4.3 for a summary of the surface conditions, initial abstraction values, 

corresponding areas, and rainfall capture depths for the site. 
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Table 4.3 – Water Balance 

 Surface 
Area 

(m2) 

% 

Total 

Site 

Area 

Surface 

IA 

(mm) 

Depth 

Directed 

to 

Cistern 

(mm) 

Total 

Effective 

IA (mm) 

% of 

Total 

Annual 

Average 

Rainfall 

(%) 

% of 

Total 

Annual 

Average 

Rainfall 

Over 

Site 

Cistern 

Size 

(m3) 

SWM 

Tank 

Green Roof  864 22.92 5.0 0.0 5.0 50.0 13.0 0.00 

Convention

al Roof 
1561 48.64 1.0 4.5 5.5 53.0 26.0 7.02 

Pervious at 

Grade 
212 6.61 5.0 0.0 5.0 50.0 3.0 0.00 

Impervious 

at Grade 
441 13.74 1.0 4.0 5.0 50.0 7.0 1.76 

Intake 

Shafts 
13 0.41 0.0 0.0 0.0 1.0 0.0 0.00 

Sub-total 3091      49.0 8.79 

 
Uncontrolled 118 3.68 5.0 0.0 5.0 50.0 2.0 0.0 

Sub-total 118 22.56     2.0 0.0 

 TOTAL 3209 100.0     51.3 8.79 

Runoff captured from rooftop and terrace is considered to inherently meet the City’s water 

quality target and therefore is not proposed to be treated for quality, and therefore will 

directly enter the cistern. It is anticipated that the harvested rainwater will be used up within 

a 72-hour period for irrigation. Based on irrigation demand within 72 hours provided by 

Studio TLA dated April 14th, 2023. The Irrigation demand of 9.3m3 will be sufficient to use 

up the entirety of the required harvesting rainwater cistern volume of 8.79m3.  For further 

details on the please refer to Appendix D. 

4.2.2.3 WATER QUALITY 

The City of Toronto Wet Weather Flow Management (WWFM) Guideline’s water quality 

target is for the long-term average removal of 80% of Total Suspended Solids (TSS) on an 

annual loading basis from all runoff leaving the proposed development site based on the 

post-development level of imperviousness. The rationale for effective TSS removal rates 

corresponding to the surfaces on the site is as follows: 
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• Conventional Flat Roofs, Green Roofs, & Landscaping: Rooftop areas are subject 

only to airborne particles and insignificant amounts of sediment transported by foot 

traffic. As such, an effective removal efficiency of 80% to 90% is often considered to 

be reasonable on a traditional flat roof or green roof. In this regard, the City of 

Toronto generally accepts a performance rating of 80% for roof surfaces. 

• Pervious & Impervious at Grade: Runoff from ground level surfaces will be directed 

to the Stormfilter before being directed into the stormwater detention tank. The 

Stormfilter has been designed to provide 80 % TSS removal from the at grade 

runoff. 

In summary, due to the vast majority of the site surfaces (96.4 %) receiving TSS removal 

efficiency rates of 80 %, the City’s water quality target is met. Please refer to Table 4.4 for a 

summary of the removal rates.  

Table 4.4 – Water Quality 

Directed 

to 

Catchment 

Surface Area (m2) 

% Area 

of 

Catchment 

Effective 

TSS 

Removal 

(%) 

Weighted 

TSS 

Removal (%) 

SWM 

Tank 

Green Roof  724 22.56 80.00 19.4 

Conventional 

Roof 
1671 52.07 80.00 44.8 

Pervious at 

Grade 
220 6.86 80.00 5.9 

Impervious 

at Grade 
465 14.49 80.00 12.5 

Intake Shafts 13 0.41 80.00 0.0 

Subtotal  3093 96.4%  82.5 

4.2.3 Maintenance 

The stormwater management and drainage system for the site does require regular 

maintenance to ensure that it functions as intended and continues to meet the by-law 

requirements of the City. Key components of the system and applicable maintenance issues 

are as follows: 

SWM Tanks:  The SWM detention tank upper cell, the SWM pumped lower cell, and the 

rainwater harvesting cistern will receive runoff that is either from a relatively “clean” roof top 

source or runoff that has passed through a Stormfilter system. Nevertheless, all SWM 

systems should be inspected annually and cleaned out when sediment accumulates to a 
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greater depth than 25 mm or as prescribed by the designer/supplier. Any additional 

requirements set out by the irrigation system supplier/manufacturer should also be met.  

Stormwater Treatment Unit: The Stormfilter system will require regular maintenance as well 

as regular replacement of the individual filter cartridges. The capture and removal of 

sediment from the stormwater will degrade the filter media to a point where it can no longer 

function properly and, as a result, regular replacement of the filters will be required. The 

duration of time between filter changes will depend on the quality of the runoff entering the 

system and the frequency of rain events. These units should be maintained in accordance 

with the manufacturer’s recommendations, and it is suggested that a maintenance contract 

for inspection and required change-out of filters be entered into with a qualified contractor. 

Area Drains/Catchbasins/Roof Drains:  Area drains, and roof drains should be inspected at 

a minimum semi-annually to ensure that they are free of debris that may clog them. 

However, the area drains on site shall be designed with a 50% clog factor to ensure that 

they are capable of capturing up to 100-year storm events. 

Green Roofs: As a living system, the plant material will require periodic maintenance in 

addition to regular watering until plant material is established. Specifics of the green roof 

maintenance will be identified by the Architect and Landscape Architect. The landscape 

Architect has provided green roof specifications which are available in Appendix D of the 

report. 

5.0 EROSION AND SEDIMENT CONTROL DURING 

CONSTRUCTION 

Measures are to be taken during construction to ensure that erosion and/or transportation 

of sediments off-site is controlled. Mitigation measures include: 

• Erection of sediment control fence prior to construction, and maintenance 

throughout construction activities. 

• Construction of a clear-stone “mud-mat” at construction site exits to control the 

tracking of sediments off-site from the tires of vehicles. 

• Use of watering for dust control. 

• Application to the City for a permit to discharge construction water, including the 

testing and sediment removal pre-pumping measures required to meet the City 

permit requirements and sewer use bylaw. 
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6.0 CONCLUSION 

With respect to the proposed redevelopment at 1437-1455 Queen Street West, the 

proposed site servicing and stormwater management system will address the requirements 

of the City of Toronto, as follows: 

Foundation Drainage  

A Hydrogeological Investigation prepared by Grounded Engineering. dated March 27, 

2023, indicates the anticipated short-term discharge rates will be 75,000 L/day (0.86 L/s) 

and a long-term discharge rate of 1,000 L/day (0.01 L/s) from infiltrated stormwater. 

Additionally, the investigation concluded that the water quality of the foundation drainage is 

suitable for discharge into the sanitary sewer but not the storm sewer. Short-term discharge 

will be directed to the 450 mm Ø combined sewer, and there will be no long-term 

groundwater discharge for the proposed development.  

Water 

A 200 mm Ø fire water service with a 150 mm Ø domestic branch, are proposed to be 

connected to the 250 mm Ø watermain on the south side of Queen Street West to supply 

the buildings sprinkler system as well as domestic water to the condominium and retail 

portion of the site. A peak water demand of 151.28L/s has been estimated for the proposed 

development, and a hydrant flow test obtained from City’s Development Engineering 

database indicated the existing municipal watermain system has a capacity of 246.7 L/s 

which is more than sufficient to support the proposed development. A hydrant flow test will 

be conducted in spring 2023 to verify the capacity and will be provided in the subsequent 

development application submission. 

Sanitary 

One (1) proposed sanitary services will convey drainage from the site to the 450 mm Ø 

existing combined sewer on the south side of Queen Street West. The service is 200 mm Ø 

in size and will convey flows from the residential and retail portions of the site. 

Storm 

A 300 mm Ø storm service connection to the existing 1200 mm Ø storm sewer located on 

Queen Street West will convey a maximum controlled discharge of less than 40.8 L/s from 

the proposed building SWM system. This discharge rate was established so that the control 

flows from the site during all design storm events (2-year through 100-year design storms) 

are at a rate no greater than the peak runoff rate that would be generated on the 
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predeveloped site in a 2-year storm event with a “C” value of C=0.50. The existing capacity 

of the receiving sewer was analyzed by Civica Infrastructure to ensure there is sufficient free 

flow capacity to receive the proposed flow from the development. A 128.5 m3 SWM 

detention tank with a 100 mm Ø orifice tube will provide the required detention volume for 

that discharge rate. 

The implementation of infiltration will serve to meet the City’s water balance target and limit 

the total average annual runoff volume to 50% of the annual average rainfall. 

Effectively 99% of the proposed site receives a TSS efficiency removal rate of 80% and, as 

a result, the clean nature of roof runoff and the filtered at grade surfaces will serve to meet 

the City’s 80% TSS removal water quality requirement. 

Summary of Key Servicing and SWM Parameters 

Water Connection Size(s): 200 mm Ø fire with 150 mm Ø domestic branch water service. 

Sanitary Service Size: 200 mm Ø sanitary service to combined sewer. 

Storm Service Size: 300 mm Ø storm service. 

Stormwater Detention Volume:  112 m3 required, 128.5 m3 provided. 

Stormwater discharge control: 100 mm Ø orifice tube. 

We trust that this report satisfies the requirements of the City of Toronto with respect to the 

subject development. Should you have any questions, please do not hesitate to contact the 

undersigned. 

R. V. ANDERSON ASSOCIATES LIMITED 

 

 

 

 

 

Report Prepared By:     Report Reviewed By: 

Chloe Cao, EIT, C.E.T.     Alex Wong, P.Eng.   

Project Designer     Project Manager   
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Units
Unit Rate                 

(pp/u)
Population

Residential
1 bedroom+Studo 139 1.4 195
2 bedroom 84 2.1 176
3 bedroom 26 3.1 81

Total Residential 249 452
Rounded 460

Floor Area                  
(m²)

Unit Rate          
(pp/100m²)

Population

Retail 789 1.1 9
Office 0 3.3 0

Total ICI 789 9
Rounded 9

TOTAL PROPOSED 469

TABLE A1 - Population Calculations

Proposed Building

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\236773 - A - Population Calculations.xlsx 2023-04-19
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CHUTE ACCCESS OCCURS ON FLOORS 2 TO 12. ADDITIONAL BULK STORAGE IS PROVIDED AT A MINIMUM OF 
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SITE PLAN NOTES

3. REFER TO SITE SERVICING PLAN FOR SEWER AND WATER SERVICE INFORMATION.
4. REFER TO LANDSCAPE DRAWINGS FOR LANDSCAPING.
5. COLLECTION OF WASTE MATERIALS FOR THIS DEVELOPMENT WILL TAKE PLACE ON SITE IN THE LOADING AREA 

DESIGNATED ON THE GROUND FLOOR PLAN.  AN ON-SITE TRAINED STAFF/MAINTENANCE PERSON IS 
RESPONSIBLE FOR MOVING THE BINS FROM THE SOLID WASTE ROOM TO THE COLLECTION POINT AND 
PROVIDE VEHICULAR DIRECTIVES TO THE COLLECTION VEHICLE OPERATOR AS REQUIRED. IN THE EVENT THE 
ON-SITE STAFF IS UNAVAILABLE AT THE TIME THE CITY COLLECTION VEHICLE ARRIVES, THE COLLECTION 
VEHICLE WILL LEAVE THE SITE AND NOT RETURN UNTIL THE NEXT SCHEDULED COLLECTION DAY.

6. SOLID WASTE MANAGEMENT TO BE NOTIFIED UPON COMPLETION OF THE DEVELOPMENT AND SHOULD PUBLIC 
WASTE COLLECTION BE USED, ALL NECESSARY APPLICATION AND WAIVER FORMS TO BE COMPLETED PRIOR 
TO COMMENCEMENT OF CITY REFUSE COLLECTION. 

7. SIDEWALKS AND BOULEVARDS WITHIN THE RIGHT OF WAY TO HAVE A MINIMUM 2% AND MAXIMUM 4% SLOPE 
TOWARDS THE ROADWAY.

8. ALL EXISTING ACCESSES, CURB CUTS, TRAFFIC CONTROL SIGNS, ETC. ALONG THE DEVELOPMENT SITE 
FRONTAGE THAT ARE NO LONGER REQUIRED ARE TO BE REMOVED. THE BOULEVARD WITHIN THE PUBLIC 
RIGHT OF WAY, IN ACCORDANCE WITH CITY STANDARDS AND TO THE SATISFACTION OF THE EXECUTIVE 
DIRECTOR OF TECHNICAL SERVICES ARE TO BE REINSTATED.

9. PROPOSED ACCESS TO THE DRIVEWAY FOR THIS PROJECT TO BE DESIGNED IN ACCORDANCE WITH MUNICIPAL 
STANDARDS FOR COMBINED CURB AND SIDEWALK VEHICULAR ENTRANCES.

10. NO SPEED BUMPS SHALL BE INSTALLED ON ANY MAIN DRIVE AISLE OR DESIGNATED FIRE ROUTE.
11. ALL ITEMS NEW CONSTRUCTION, UNLESS NOTED OTHERWISE.
12. THIS BUILDING IS DESIGNED WITH A SHARED LOADING SPACE.  A FLASHING WARNING LIGHT SYSTEM AND/OR 

APPROPRIATE SIGNAGE ADJACENT TO THE SPACE, AT NO COST TO THE CITY, WILL BE IN PLACE AND 
ACTIVATED DURING COLLECTION AND REMAIN ACTIVE UNTIL THE VEHICLE EXITS THE SITE.
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Water Demand Analysis  



RVA 184141

Flow
Per Capita Demand (L/d) 83,600
Equivalent Population Average Demand (L/s) 0.97

Peak Hour Design Demand Rate (L/s) 2.42
Peak Hour Design Demand Rate (m³/d) 209.0

Maximum Day Design Demand Rate (L/s) 1.26
Maximum Day Design Demand Rate (m³/d) 108.7

* Residential population used in water demand calculations as per Table A1 in Appendix A = 440 people.
* Calculations as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2021.

2.5

1.3

Peaking Factor

TABLE B1 - RESIDENTIAL PEAK WATER DEMAND

Proposed

Peaking Factor

190

Unit Rate (L/cap/d)

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\WATER\236773 - B - Water Servicing Calculations.xlsx 2023-04-19



RVA 184141

Flow
Per Capita Demand (L/d) 1,719
Equivalent Population Average Demand (L/s) 0.02

Peak Hour Design Demand Rate (L/s) 0.02
Peak Hour Design Demand Rate (m³/d) 2.1

Maximum Day Design Demand Rate (L/s) 0.02
Maximum Day Design Demand Rate (m³/d) 1.9

* ICI population used in water demand calculations as per Table A1 in Appendix A = 9 people.
* Calculations as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2021.

1.2

1.1

Peaking Factor

TABLE B2 - ICI PEAK WATER DEMAND

Proposed
Unit Rate (L/cap/d)

191

Peaking Factor

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\WATER\236773 - B - Water Servicing Calculations.xlsx 2023-04-19



RVA 184141

Proposed Site Average Day Max Day Peak Hour
Total Residential Demand 0.97 1.26 2.42
Total ICI Demand 0.02 0.02 0.02
Total Domestic Demand Flow Rate (L/s) 0.99 1.28 2.44
Total Doemstic Demand Flow Rate (L/min) 59.2 76.8 146.6

TABLE B3 - DOMESTIC PEAK WATER DEMAND SUMMARY

Proposed

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\WATER\236773 - B - Water Servicing Calculations.xlsx 2023-04-19
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Unit Total

Coefficient for type of construction: Fire Resistive 0.6
Height in Stories 13
2nd Floor Area (Largest) m² 2,144.0
1st Floor Area m² 2,067.0
3rd Floor Area m² 2,084.0
Stories to Use in Calculation (1 + 25% of each of the  floors immediately adjoining the largest floor) 1 + 2 * 25%
Total Area m² 3,182
Fire Flow Required (√A * C * 220) L/min 8,000
Reduction for Occupancy Charge Non-Combustible -25%

Fire Flow Required L/min 6,000

25% Reduction for NFPA Sprinkler System
(NFPA 13 Sprinker Std, Std Water Supply, Fully Supervised System)

Total Charge for Building Separation (Max 75%) 65%
North 23 m 10%
West 12.5 m 15%
South 14 m 15%
East 1 m 25%

Charge for Building Separation (Exposure) L/min 3,900

Fire Flow Required L/min 9,000
Fire Flow Required L/s 150.0

* Calculations based on the Fire Underwriters Survey (FUS) 1999 Guidelines

TABLE B4 - FIRE  FLOW DEMAND

Proposed

-1,500L/min

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\WATER\236773 - B - Water Servicing Calculations.xlsx 2023-04-19



RVA 184141

- MAX DAY DOMESTIC DEMAND PLUS FIRE FLOW

- PEAK HOUR DOMESTIC DEMAND

Flow

MAX DAY + FIRE FLOWS
MAX DAY 1.28 L/s
FIRE FLOW 150.00 L/s
TOTAL MAX DAY + FIRE FLOW 151.28 L/s

PEAK HOUR DOMESTIC DEMAND
PEAK RATE 2.44 L/s

GOVERNING WATER DEMAND
151.28 L/s
9077 L/min

Proposed

TABLE B5 - GOVERNING WATER DEMAND

TOTAL WATER DEMAND REQUIREMENT

Note: Per City of Toronto's Design Criteria for Sewers and Watermains, in accordance with the 
Fire Underwriters Survey (FUS), fire flows will not be less than 4,800L/minute for a 2-hour 
duration in addition to maximum daily domestic demand, delivered with a residual pressure of 
not less than 140kPa (20psi).

PER CITY OF TORONTO DESIGN CRITERIA AND MOE DESIGN GUIDELINES, WATER SUPPLY 
SYSTEMS SHOULD BE DESIGNED TO SATISFY THE GREATER OF EITHER OF THE FOLLOWING 
DEMANDS:

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\WATER\236773 - B - Water Servicing Calculations.xlsx 2023-04-19
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Hydrant Test #1 - Front of 1455 Queen St W 

Qf hr hf Qr
83 38 5 246.7

USGPM L/s psi kPa
Static 0 0 58 399.9

One 2.5" Port 1126 71 55 379.2
Two 2.5" Ports 1308 83 53 365.4

Gov. Demand 2397.8 151.3 43 296.5
Qr, Theoretical Limit @ 20 psi 3910.6 246.7 20 137.9
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APPENDIX C 

Sanitary Demand Analysis  



RVA 184141

Existing
Flow

Daily Residential Flow (L/d) - 0
Daily ICI Flow (L/d) 250 L/c/d 6750
Total Flows (L/s) 0.08
Peaking Factor - ICI 1
Infiltration (L/s) 0.26 L/s/ha 0.06

Site Area C Flow

Storm Flow (Q = 2.78 C I A ) 0.3209 0.9 60.19

*per Civica Storm Capacity Analysis report dated March 
31st, 2023 85% of total site area drains to existing 
combined system

*I (2 year) -88.2mm/hr (10min time of concentration) 
TOTAL EXISTING COMBINED FLOW (L/s) 60.33

* Existing population used in sanitary flow calculations as per Table A1 in Appendix A = 27 people.
* Calculations as per City of Toronto Design Criteria for Sewers and Watermains - Jan.2021.

TABLE C1 - EXISTING COMBINED FLOW ESTIMATE

Unit Rate

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\SAN\236773 - C - Sanitary Servicing Calculations.xlsx 2023-04-19



RVA 184141

Proposed
Unit Rate (L/cap/d) Flow

Daily Residential Flow (L/d) 450 198000
Total Flows (L/s) 2.29
Peaking Factor - Harmon 4.00

TOTAL PEAK RESIDENTIAL FLOW (L/s) 9.17

* Residential population used in sanitary flow calculations as per Table A1 in Appendix A = 440 people.
* Calculations as per City of Toronto Design Criteria for Sewers and Watermains - Jan.2021.
* Peaking Factor calculated by using Harmon's Formula = 1 + 14/(4 + (P/1000)^0.5)

TABLE C2 - RESIDENTIAL SANITARY FLOW ESTIMATE

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\SAN\236773 - C - Sanitary Servicing Calculations.xlsx 2023-04-19



RVA 184141

Proposed
Unit Rate (L/cap/d) Flow

Daily Retail & Office Flow (L/d) 250 2250

Total Flows (L/s) 0.03
Peaking Factor - ICI 1

TOTAL ICI FLOW (L/s) 0.03

* ICI population used in sanitary flow calculations as per Table A1 in Appendix A = 9 people.
* Calculations as per City of Toronto Design Criteria for Sewers and Watermains - Jan.2021.

TABLE C3 - ICI SANITARY FLOW ESTIMATE

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\SAN\236773 - C - Sanitary Servicing Calculations.xlsx 2023-04-19



RVA 184141

Proposed
Flow

Peak Residential (based on 450 L/c/d) L/s 9.17
Peak ICI (based on 250 L/c/d) L/s 0.03
Groundwater Flow L/s 0.00
Infiltration (0.26 L/s/ha) L/s 0.06

TOTAL PEAK SANITARY FLOW L/s 9.3

Combined Flow Increase from Existing Conditions = L/s -51.1

TABLE C4 - TOTAL COMBINED FLOW ESTIMATE SUMMARY

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\SAN\236773 - C - Sanitary Servicing Calculations.xlsx 2023-04-19
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   for construction, or as a replacement for a utility locate.
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  (18th Floor, Metro Hall, 55 John St, Toronto, ON, M5V 3C6)
  (Tel: 416-392-3957)
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Storm Demand Analysis



Appendix D - Post Development Peak Discharge Rate and Required Storage

2-YEAR TORONTO TIME OF CONCENTRATION (Tc)
A= 21.8 10
B= 0.0
C= -0.78 INTENSITY = A/(t+B)^C

88.2 mm/hr
AREA

3,209          m2

C= 0.50

PEAK FLOW
Q = CiA

Q = 39.31 L/s

CRITERIA:  REDUCE POST DEVELOPMENT FLOWS FROM THE 2 TO 100-YEAR 
EVENTS TO THE 2-YEAR PRE-DEVELOPMENT PEAK FLOW RATE WITH A 
MAXIMUM RUNOFF COEFFICIENT OF "C"=0.50

ALLOWABLE FOR SITE TO QUEEN STREET WEST

RUN-OFF COEFFICIENT

CRITERIA:  REDUCE POST DEVELOPMENT FLOWS FROM THE 2 TO 100-YEAR 
EVENTS TO THE 2-YEAR PRE-DEVELOPMENT PEAK FLOW RATE WITH A 
MAXIMUM RUNOFF COEFFICIENT OF "C"=0.50

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\STM\236773-SWM.xls
November 2020
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POST-DEVELOPMENT SURFACE AREA TREATMENT 
236773

1437-1455 QUEEN STREET WEST SWM FIGURE SWM-1



Appendix D - Post Development Peak Discharge Rate and Required Storage

2-YEAR TORONTO TIME OF CONCENTRATION (Tc)
A= 21.8 10
B= 0.0
C= -0.78 INTENSITY = A/(t+B)^C

88.2 mm/hr
AREA

3,209          m2

C= 0.50

PEAK FLOW
Q = CiA

Q = 39.31 L/s

CRITERIA:  REDUCE POST DEVELOPMENT FLOWS FROM THE 2 TO 100-YEAR 
EVENTS TO THE 2-YEAR PRE-DEVELOPMENT PEAK FLOW RATE WITH A 
MAXIMUM RUNOFF COEFFICIENT OF "C"=0.50

ALLOWABLE FOR SITE TO QUEEN STREET WEST

RUN-OFF COEFFICIENT

CRITERIA:  REDUCE POST DEVELOPMENT FLOWS FROM THE 2 TO 100-YEAR 
EVENTS TO THE 2-YEAR PRE-DEVELOPMENT PEAK FLOW RATE WITH A 
MAXIMUM RUNOFF COEFFICIENT OF "C"=0.50

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\STM\236773-SWM.xls
November 2020



2023-04-19

1437-1455 QUEEN ST W

POST-DEVELOPMENT SITE CHARACTERISTICS SUMMARY

Surface Area (sq.m) I/P 'C' IA (mm)
Effective TSS 

removal         
%

Effective TSS 
Removal in 
Extended 
Detention 
Rainwater 
Harvesting 
Cistern (%)

Total TSS 
Removal (%)

Weighted 
TSS removal         

%

Controlled Areas

Green Roof 864 P 0.50 5.0 mm 80% 30% 86.00% 23.2%

Conventional Roof 1561 I 0.90 1.0 mm 80% 30% 86.00% 41.8%

Pervious at Grade 212 P 0.25 5.0 mm 80% 30% 86.00% 5.7%
Impervious at Grade 441 I 0.90 1.0 mm 80% 30% 86.00% 11.8%
Intake Shafts 13 I 0.90 0.0 mm 0% 0.0%

Subtotal 3091

Uncontrolled Areas

Uncontrolled Areas 118 I 0.90 5.0 mm 0% 0.0%

Subtotal 118

Total 3209 82.5%

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\STM\236773-SWM.xls (POST-CONDITION-ALL)



2023-04-19

1437-1455 QUEEN ST W

POST-DEVELOPMENT v02 SETUP

Surface Area (sq.m) % Area I/P % Impervious 'C' Weighted 'C' 

Controlled Areas

Green Roof 864 27.95% P 0% 0.50 0.140

Conventional Roof 1561 50.50% I 51% 0.90 0.455

Pervious at Grade 212 6.86% P 0% 0.25 0.017
Impervious at Grade 441 14.27% I 14% 0.90 0.128
Intake Shafts 13 0.42% I 11.0% 0.90 0.004

Subtotal 3091 100.00% 65% 0.74

Uncontrolled Areas

Uncontrolled Areas 118 100.00% I 100.0% 0.90 0.900

Subtotal 118 100.0% 0.90

Total 3209 0.66

Area Imperviousness (based on C imp=0.9, C perv=0.25)

Total Site 76%

uncontolled 100%

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\STM\236773-SWM.xls (POST-CONDITION-ALL)



2023-04-19

1437-1455 QUEEN ST W

CISTERN SET-UP

Surface Area (sq.m)
% of Total 
Site Area

Surface IA        
(mm)

% of 
Average 
Annual 

Rain 
Capture 

based on 
Surface IA

% OF Total 
Annual 
Average 
Rainfall 
Depth 

Weighted 
Over 

Entire Site 
Based on 
Surface IA

Depth to 
Cistern 
(mm)

Total 
Effective IA                

(mm)

% of Total 
Annual 
Average 
Rainfall 
Depth

% of Total 
Annual Average 
Rainfall Depth 
weighted over 

entire site 

Cistern 
Size (m3)

Controlled Areas

Green Roof 864 26.92% 5.0 50% 13.46% 0.00 5.00 50% 13% 0.00

Conventional Roof 1561 48.64% 1.0 15% 7.30% 4.50 5.50 53% 26% 7.02

Pervious at Grade 212 6.61% 5.0 50% 3.30% 0.00 5.00 50% 3% 0.00
Impervious at Grade 441 13.74% 1.0 15% 2.06% 4.00 5.00 50% 7% 1.76
Intake Shafts 13 0.41% 0.0 1% 0.00% 0.0 0.0 1% 0% 0.00

Uncontrolled Areas

Uncontrolled Areas 118 3.68% 5.0 50% 1.84% 0.0 5.0 50% 2% 0.00

Total 3209 27.96% 51.3% 8.79

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\STM\236773-SWM.xls (POST-CONDITION-ALL)



APPENDIX D - POST-DEVELOPMENT CONTROLLED PEAK DISCHARGE RATE STORAGE 
CALCULATIONS

ELEVATION (m)

STORAGE 
DEPTH              

(m)
DETENTION STORAGE

(cu.m.)

95.13 0.00 0.00 MID ORIFICE
95.58 0.45 24.93
96.03 0.90 49.86
96.48 1.35 74.79
96.93 1.80 99.72
97.15 2.02 111.91
97.45 2.32 128.53 U/S of Upper Slab

STAGE-STORAGE

R:\2023\236773 - Stanford Homes-1437-1455 Queen St W\08 Design\09 Reports\20230331 SPA\Calculations\STM\236773-ORIFICE SIZING.xls RVA 132758



APPENDIX D - ALLOWABLE PEAK SITE DISCHARGE CALCUATIONS, AND STORAGE CALCULATIONS RVA 183990

Orifice Coefficient (Cd) 0.77 Orifice tube
Orifice Diameter (mm) 100.00
Orifice Invert Elevation (m) 95.08
Mid Orifice Elevation (m) 95.130
Orifice Area 'A' (m²) 0.008

ELEVATION Storage Depth ORIFICE Discharge
(m) (m) (L/s)

95.13 0.00 0.00

95.58 0.45 17.97

96.03 0.90 25.41

96.48 1.35 31.12

96.93 1.80 35.94

97.15 2.02 36.00

97.45 2.32 40.80

Storm Event Modelling - Storage System Characteristics

1437-1455 - Combined Detention Tank
RVA 226773

Storage System Discharge Details

Orifice Equation Q=CdA(2g(h2-h1))
0.5

Orifice Head Storage Total Discharge
(m) (m³) (L/s)

0.00 0.0 0.00

0.45 24.9 17.97

0.90 49.9 25.41

1.35 74.8 31.12

1.80 99.7 35.94

2.32 128.5 40.80

112.02.02 36.00

2023-04-19



********************************
** SIMULATION:100-Yr Storm    **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1579.410
| Ptotal= 78.75 mm |                          B=   0.001
--------------------                          C=   0.800
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    4.47 |  1.00   26.65 |  2.00    9.76 |  3.00    5.26
                 0.17    5.08 |  1.17  250.30 |  2.17    8.46 |  3.17    4.91
                 0.33    5.91 |  1.33   33.58 |  2.33    7.50 |  3.33    4.61
                 0.50    7.12 |  1.50   19.76 |  2.50    6.75 |  3.50    4.34
                 0.67    9.10 |  1.67   14.49 |  2.67    6.16 |  3.67    4.11
                 0.83   13.03 |  1.83   11.60 |  2.83    5.67 |  3.83    3.91

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   0.24
|ID= 1 DT=10.0 min |   Total Imp(%)=  70.00   Dir. Conn.(%)=  70.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.17         0.07
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      39.96        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     250.30       239.95
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.83 (ii)    5.80 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.12         0.04          0.156 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      77.75        68.91          75.09
     TOTAL RAINFALL   (mm)=      78.75        78.75          78.75
     RUNOFF COEFFICIENT   =       0.99         0.88           0.95

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  98.0    Ia = Dep. Storage  (Above)



      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0021)|   Area    (ha)=   0.07
|ID= 1 DT=10.0 min |   Total Imp(%)=  99.90   Dir. Conn.(%)=  99.90
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.00
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      21.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     250.30       146.22
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.57 (ii)    6.64 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.05         0.00          0.049 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      77.75        45.87          77.72
     TOTAL RAINFALL   (mm)=      78.75        78.75          78.75
     RUNOFF COEFFICIENT   =       0.99         0.58           0.99

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0022)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0021):     0.07   0.049     1.33    77.72
      + ID2= 2 (  0005):     0.24   0.156     1.33    75.09
        ====================================================
        ID = 3 (  0022):     0.31   0.205     1.33    75.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0007)|     OVERFLOW IS OFF



| IN= 2---> OUT= 1 |
| DT= 10.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.0255      0.0075
                          0.0147     0.0025   |   0.0294      0.0100
                          0.0208     0.0050   |   0.0334      0.0129

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0022)      0.309      0.205      1.33      75.68
   OUTFLOW: ID= 1 (  0007)      0.309      0.033      1.50      75.60

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 16.09
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0126

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0020)|   Area    (ha)=   0.01
|ID= 1 DT=10.0 min |   Total Imp(%)=   1.00   Dir. Conn.(%)=   1.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.01
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       8.37        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     250.30       156.34
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.32 (ii)    6.23 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.004 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      77.75        48.89          49.03
     TOTAL RAINFALL   (mm)=      78.75        78.75          78.75
     RUNOFF COEFFICIENT   =       0.99         0.62           0.62

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------



--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0020):     0.01   0.004     1.33    49.03
      + ID2= 2 (  0007):     0.31   0.033     1.50    75.60
        ====================================================
        ID = 3 (  0011):     0.32   0.034     1.50    74.72

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
********************************
** SIMULATION:10-Yr Storm     **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1023.840
| Ptotal= 50.38 mm |                          B=   4.000
--------------------                          C=   0.800
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    3.07 |  1.00   24.80 |  2.00    7.27 |  3.00    3.66
                 0.17    3.52 |  1.17  123.97 |  2.17    6.18 |  3.17    3.40
                 0.33    4.15 |  1.33   32.74 |  2.33    5.40 |  3.33    3.17
                 0.50    5.10 |  1.50   16.88 |  2.50    4.81 |  3.50    2.98
                 0.67    6.72 |  1.67   11.56 |  2.67    4.34 |  3.67    2.81
                 0.83   10.21 |  1.83    8.89 |  2.83    3.97 |  3.83    2.66

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   0.24
|ID= 1 DT=10.0 min |   Total Imp(%)=  70.00   Dir. Conn.(%)=  70.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.17         0.07
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      39.96        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     123.97       112.78
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       1.10 (ii)    7.82 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00



     Unit Hyd. peak  (cms)=       0.17         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.02          0.074 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      49.38        40.73          46.77
     TOTAL RAINFALL   (mm)=      50.38        50.38          50.38
     RUNOFF COEFFICIENT   =       0.98         0.81           0.93

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0021)|   Area    (ha)=   0.07
|ID= 1 DT=10.0 min |   Total Imp(%)=  99.90   Dir. Conn.(%)=  99.90
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.00
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      21.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     123.97        52.05
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.76 (ii)    9.92 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.11
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.024 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      49.38        22.83          49.35
     TOTAL RAINFALL   (mm)=      50.38        50.38          50.38
     RUNOFF COEFFICIENT   =       0.98         0.45           0.98

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------



| ADD HYD  (  0022)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0021):     0.07   0.024     1.33    49.35
      + ID2= 2 (  0005):     0.24   0.074     1.33    46.77
        ====================================================
        ID = 3 (  0022):     0.31   0.099     1.33    47.35

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0007)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT= 10.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.0255      0.0075
                          0.0147     0.0025   |   0.0294      0.0100
                          0.0208     0.0050   |   0.0334      0.0129

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0022)      0.309      0.099      1.33      47.35
   OUTFLOW: ID= 1 (  0007)      0.309      0.024      1.50      47.25

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 23.86
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0067

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0020)|   Area    (ha)=   0.01
|ID= 1 DT=10.0 min |   Total Imp(%)=   1.00   Dir. Conn.(%)=   1.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.01
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       8.37        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     123.97        60.00
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.43 (ii)    9.09 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.11
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.001 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      49.38        25.50          22.57
     TOTAL RAINFALL   (mm)=      50.38        50.38          50.38
     RUNOFF COEFFICIENT   =       0.98         0.51           0.45



***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0020):     0.01   0.001     1.33    22.57
      + ID2= 2 (  0007):     0.31   0.024     1.50    47.25
        ====================================================
        ID = 3 (  0011):     0.32   0.024     1.50    46.44

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
********************************
** SIMULATION:25-Yr Storm     **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1195.800
| Ptotal= 59.62 mm |                          B=   0.001
--------------------                          C=   0.800
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    3.38 |  1.00   20.18 |  2.00    7.39 |  3.00    3.98
                 0.17    3.84 |  1.17  189.51 |  2.17    6.41 |  3.17    3.72
                 0.33    4.47 |  1.33   25.42 |  2.33    5.68 |  3.33    3.49
                 0.50    5.39 |  1.50   14.96 |  2.50    5.11 |  3.50    3.29
                 0.67    6.89 |  1.67   10.97 |  2.67    4.66 |  3.67    3.11
                 0.83    9.87 |  1.83    8.78 |  2.83    4.29 |  3.83    2.96

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   0.24
|ID= 1 DT=10.0 min |   Total Imp(%)=  70.00   Dir. Conn.(%)=  70.00



--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.17         0.07
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      39.96        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     189.51       175.91
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.93 (ii)    6.56 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.03          0.116 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      58.62        49.89          56.00
     TOTAL RAINFALL   (mm)=      59.62        59.62          59.62
     RUNOFF COEFFICIENT   =       0.98         0.84           0.94

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0021)|   Area    (ha)=   0.07
|ID= 1 DT=10.0 min |   Total Imp(%)=  99.90   Dir. Conn.(%)=  99.90
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.00
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      21.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     189.51        92.53
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.64 (ii)    7.92 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.04         0.00          0.037 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      58.62        30.00          58.60
     TOTAL RAINFALL   (mm)=      59.62        59.62          59.62
     RUNOFF COEFFICIENT   =       0.98         0.50           0.98



***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0022)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0021):     0.07   0.037     1.33    58.60
      + ID2= 2 (  0005):     0.24   0.116     1.33    56.00
        ====================================================
        ID = 3 (  0022):     0.31   0.153     1.33    56.58

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0007)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT= 10.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.0255      0.0075
                          0.0147     0.0025   |   0.0294      0.0100
                          0.0208     0.0050   |   0.0334      0.0129

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0022)      0.309      0.153      1.33      56.58
   OUTFLOW: ID= 1 (  0007)      0.309      0.028      1.50      56.50

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 18.32
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0091

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0020)|   Area    (ha)=   0.01
|ID= 1 DT=10.0 min |   Total Imp(%)=   1.00   Dir. Conn.(%)=   1.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.01
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       8.37        40.00
     Mannings n           =      0.013        0.250



     Max.Eff.Inten.(mm/hr)=     189.51       102.79
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.36 (ii)    7.34 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.002 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      58.62        32.82          30.12
     TOTAL RAINFALL   (mm)=      59.62        59.62          59.62
     RUNOFF COEFFICIENT   =       0.98         0.55           0.51

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0020):     0.01   0.002     1.33    30.12
      + ID2= 2 (  0007):     0.31   0.028     1.50    56.50
        ====================================================
        ID = 3 (  0011):     0.32   0.029     1.50    55.63

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
********************************
** SIMULATION:2-Yr Storm      **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 531.391
| Ptotal= 29.57 mm |                          B=   0.001
--------------------                          C=   0.780
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    1.84 |  1.00   10.48 |  2.00    3.94 |  3.00    2.16



                 0.17    2.08 |  1.17   88.18 |  2.17    3.43 |  3.17    2.02
                 0.33    2.41 |  1.33   13.13 |  2.33    3.05 |  3.33    1.89
                 0.50    2.90 |  1.50    7.84 |  2.50    2.75 |  3.50    1.79
                 0.67    3.68 |  1.67    5.79 |  2.67    2.51 |  3.67    1.70
                 0.83    5.22 |  1.83    4.66 |  2.83    2.32 |  3.83    1.61

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   0.24
|ID= 1 DT=10.0 min |   Total Imp(%)=  70.00   Dir. Conn.(%)=  70.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.17         0.07
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      39.96        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=      88.18        63.90
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       1.26 (ii)    9.70 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.11
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.04         0.01          0.049 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      28.57        20.28          26.07
     TOTAL RAINFALL   (mm)=      29.57        29.57          29.57
     RUNOFF COEFFICIENT   =       0.97         0.69           0.88

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0021)|   Area    (ha)=   0.07
|ID= 1 DT=10.0 min |   Total Imp(%)=  99.90   Dir. Conn.(%)=  99.90
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.00
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      21.57        40.00
     Mannings n           =      0.013        0.250



     Max.Eff.Inten.(mm/hr)=      88.18        13.54
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       0.87 (ii)   16.58 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.017 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      28.57         8.70          28.54
     TOTAL RAINFALL   (mm)=      29.57        29.57          29.57
     RUNOFF COEFFICIENT   =       0.97         0.29           0.97

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0022)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0021):     0.07   0.017     1.33    28.54
      + ID2= 2 (  0005):     0.24   0.049     1.33    26.07
        ====================================================
        ID = 3 (  0022):     0.31   0.066     1.33    26.62

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0007)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT= 10.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.0255      0.0075
                          0.0147     0.0025   |   0.0294      0.0100
                          0.0208     0.0050   |   0.0334      0.0129

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0022)      0.309      0.066      1.33      26.62
   OUTFLOW: ID= 1 (  0007)      0.309      0.018      1.50      26.51

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 26.43
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0038



-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0020)|   Area    (ha)=   0.01
|ID= 1 DT=10.0 min |   Total Imp(%)=   1.00   Dir. Conn.(%)=   1.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.01
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       8.37        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=      88.18        18.09
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       0.49 (ii)   14.48 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.000 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.50
     RUNOFF VOLUME    (mm)=      28.57        10.81           7.64
     TOTAL RAINFALL   (mm)=      29.57        29.57          29.57
     RUNOFF COEFFICIENT   =       0.97         0.37           0.26

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0020):     0.01   0.000     1.50     7.64
      + ID2= 2 (  0007):     0.31   0.018     1.50    26.51
        ====================================================
        ID = 3 (  0011):     0.32   0.018     1.50    25.89

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
********************************
** SIMULATION:50-Yr Storm     **
********************************
--------------------



| CHICAGO STORM    |    IDF curve parameters: A=1415.390
| Ptotal= 70.57 mm |                          B=   0.001
--------------------                          C=   0.800
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    4.01 |  1.00   23.89 |  2.00    8.74 |  3.00    4.71
                 0.17    4.55 |  1.17  224.31 |  2.17    7.58 |  3.17    4.40
                 0.33    5.29 |  1.33   30.09 |  2.33    6.72 |  3.33    4.13
                 0.50    6.38 |  1.50   17.71 |  2.50    6.05 |  3.50    3.89
                 0.67    8.15 |  1.67   12.98 |  2.67    5.52 |  3.67    3.69
                 0.83   11.68 |  1.83   10.40 |  2.83    5.08 |  3.83    3.50

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   0.24
|ID= 1 DT=10.0 min |   Total Imp(%)=  70.00   Dir. Conn.(%)=  70.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.17         0.07
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      39.96        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     224.31       212.78
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.87 (ii)    6.08 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.10         0.03          0.139 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      69.57        60.77          66.92
     TOTAL RAINFALL   (mm)=      70.57        70.57          70.57
     RUNOFF COEFFICIENT   =       0.99         0.86           0.95

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0021)|   Area    (ha)=   0.07
|ID= 1 DT=10.0 min |   Total Imp(%)=  99.90   Dir. Conn.(%)=  99.90
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.00
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      21.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     224.31       122.70
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.60 (ii)    7.10 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.04         0.00          0.043 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      69.57        38.95          69.54
     TOTAL RAINFALL   (mm)=      70.57        70.57          70.57
     RUNOFF COEFFICIENT   =       0.99         0.55           0.99

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0022)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0021):     0.07   0.043     1.33    69.54
      + ID2= 2 (  0005):     0.24   0.139     1.33    66.92
        ====================================================
        ID = 3 (  0022):     0.31   0.183     1.33    67.52

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0007)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT= 10.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.0255      0.0075



                          0.0147     0.0025   |   0.0294      0.0100
                          0.0208     0.0050   |   0.0334      0.0129

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0022)      0.309      0.183      1.33      67.52
   OUTFLOW: ID= 1 (  0007)      0.309      0.031      1.50      67.41

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 16.92
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0111

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0020)|   Area    (ha)=   0.01
|ID= 1 DT=10.0 min |   Total Imp(%)=   1.00   Dir. Conn.(%)=   1.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.01
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       8.37        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     224.31       132.93
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.34 (ii)    6.64 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.003 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      69.57        41.89          40.44
     TOTAL RAINFALL   (mm)=      70.57        70.57          70.57
     RUNOFF COEFFICIENT   =       0.99         0.59           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.



--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0020):     0.01   0.003     1.33    40.44
      + ID2= 2 (  0007):     0.31   0.031     1.50    67.41
        ====================================================
        ID = 3 (  0011):     0.32   0.032     1.50    66.52

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
********************************
** SIMULATION:5-Yr Storm      **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 812.623
| Ptotal= 42.80 mm |                          B=   0.001
--------------------                          C=   0.790
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    2.55 |  1.00   14.84 |  2.00    5.50 |  3.00    2.99
                 0.17    2.89 |  1.17  131.78 |  2.17    4.78 |  3.17    2.79
                 0.33    3.35 |  1.33   18.65 |  2.33    4.25 |  3.33    2.62
                 0.50    4.03 |  1.50   11.05 |  2.50    3.83 |  3.50    2.48
                 0.67    5.14 |  1.67    8.13 |  2.67    3.49 |  3.67    2.35
                 0.83    7.33 |  1.83    6.53 |  2.83    3.22 |  3.83    2.23

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   0.24
|ID= 1 DT=10.0 min |   Total Imp(%)=  70.00   Dir. Conn.(%)=  70.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.17         0.07
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      39.96        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     131.78       113.91
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       1.07 (ii)    7.77 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.02          0.078 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33



     RUNOFF VOLUME    (mm)=      41.80        33.24          39.22
     TOTAL RAINFALL   (mm)=      42.80        42.80          42.80
     RUNOFF COEFFICIENT   =       0.98         0.78           0.92

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0021)|   Area    (ha)=   0.07
|ID= 1 DT=10.0 min |   Total Imp(%)=  99.90   Dir. Conn.(%)=  99.90
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.00
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      21.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     131.78        48.65
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       0.74 (ii)   10.16 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.00          0.026 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      41.80        17.29          41.78
     TOTAL RAINFALL   (mm)=      42.80        42.80          42.80
     RUNOFF COEFFICIENT   =       0.98         0.40           0.98

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0022)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0021):     0.07   0.026     1.33    41.78



      + ID2= 2 (  0005):     0.24   0.078     1.33    39.22
        ====================================================
        ID = 3 (  0022):     0.31   0.103     1.33    39.80

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0007)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT= 10.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.0255      0.0075
                          0.0147     0.0025   |   0.0294      0.0100
                          0.0208     0.0050   |   0.0334      0.0129

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0022)      0.309      0.103      1.33      39.80
   OUTFLOW: ID= 1 (  0007)      0.309      0.023      1.50      39.68

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 21.82
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0060

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0020)|   Area    (ha)=   0.01
|ID= 1 DT=10.0 min |   Total Imp(%)=   1.00   Dir. Conn.(%)=   1.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.01
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       8.37        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     131.78        58.23
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       0.42 (ii)    9.18 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=       0.17         0.11
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.001 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      41.80        19.81          16.12
     TOTAL RAINFALL   (mm)=      42.80        42.80          42.80
     RUNOFF COEFFICIENT   =       0.98         0.46           0.38

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.



       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0020):     0.01   0.001     1.33    16.12
      + ID2= 2 (  0007):     0.31   0.023     1.50    39.68
        ====================================================
        ID = 3 (  0011):     0.32   0.023     1.50    38.91

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------



Date 22/03/2023 Black Cells = Calculation

Site Information
Project Name 1437-1455 Queen Street West
Project Location Toronto, ON
OGS ID OGS
Drainage Area, Ad 0.79 ac (0.32 ha)
Impervious Area, Ai 0.59 ac  
Pervious Area, Ap 0.20
% Impervious 75%
Runoff Coefficient, Rc 0.74
Treatment storm flow rate, Qtreat 0.46 cfs (13.1 L/s)

Peak storm flow rate, Qpeak  TBD cfs

Filter System
Filtration brand StormFilter
Cartridge height 18 in
Specific Flow Rate 2.00 gpm/ft2

Flow rate per cartridge 15.00 gpm

SUMMARY
Number of Cartridges 14
Media Type Perlite

Event Mean Concentration (EMC) 150 mg/L
Annual TSS Removal 80%
Percent Runoff Capture 90%

Recommend SFPD0612 vault or CIP

Determining Number of 
Cartridges for Flow Based 
Systems
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Scarborough, ME 04074
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Date 22/03/2023 Black Cells = Calculation

Site Information
Project Name 1437-1455 Queen Street West
Project Location Toronto, ON
OGS ID OGS
Drainage Area, Ad 0.79 ac (0.32 ha)
Impervious Area, Ai 0.59 ac  
Pervious Area, Ap 0.20
% Impervious 75%
Runoff Coefficient, Rc 0.74
Treatment storm flow rate, Qtreat 0.46 cfs (13.1 L/s)

Peak storm flow rate, Qpeak  TBD cfs

Filter System
Filtration brand StormFilter
Cartridge height 27 in
Specific Flow Rate 2.00 gpm/ft2

Flow rate per cartridge 22.50 gpm

SUMMARY
Number of Cartridges 10
Media Type Perlite

Event Mean Concentration (EMC) 150 mg/L
Annual TSS Removal 80%
Percent Runoff Capture 90%

Recommend SFPD0612 vault or CIP

Determining Number of 
Cartridges for Flow Based 
Systems

©2012 CONTECH Engineered Solutions
conteches.com

200 Enterprise Drive
Scarborough, ME 04074

Phone 877-907-8676
Fax 207-885-9825 1 of 1
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®

FRAME AND COVER

(30" ROUND)

(NOT TO SCALE)

FRAME AND GRATE

(24" SQUARE)

(NOT TO SCALE)

PERFORMANCE SPECIFICATION

FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING.  RADIAL MEDIA DEPTH

SHALL BE 7" [178].  FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 37 SECONDS. SPECIFIC FLOW RATE SHALL BE 2 GPM/SF [1.36 L/s/m

2

]

(MAXIMUM).  SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE MEDIA SURFACE CONTACT AREA (SF).  MEDIA

VOLUMETRIC FLOW RATE SHALL BE 6 GPM/CF [13.39 L/s/m

3

] OF MEDIA (MAXIMUM).

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.

3. ALTERNATE DIMENSIONS ARE IN MILLIMETERS [mm] UNLESS NOTED OTHERWISE.

4. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH

REPRESENTATIVE.  www.ContechES.com

5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

6. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 10' [3048] AND GROUNDWATER ELEVATION AT, OR

BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS

SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER STRUCTURE.

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES.  MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.

E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.

F. CONTRACTOR TO REMOVE THE TRANSFER OPENING COVER WHEN THE SYSTEM IS BROUGHT ONLINE.

www.ContechES.com

800-526-3999         513-645-7000         513-645-7993 FAX

9025 Centre Pointe Dr., Suite 400,  West Chester, OH 45069

SITE SPECIFIC

DATA REQUIREMENTS

STRUCTURE ID

WATER QUALITY FLOW RATE (cfs [L/s])

PEAK FLOW RATE (cfs [L/s])

RETURN PERIOD OF PEAK FLOW (yrs)

CARTRIDGE FLOW RATE

CARTRIDGE SIZE (27, 18, LOW DROP (LD))

MEDIA TYPE (PERLITE, ZPG, PSORB)

NUMBER OF CARTRIDGES REQUIRED

INLET BAY RIM ELEVATION

FILTER BAY RIM ELEVATION

PIPE DATA: INVERT MATERIAL DIAMETER

INLET PIPE 1

INLET PIPE 2

OUTLET PIPE

NOTES/SPECIAL REQUIREMENTS:

SFPD0612 (6'  x 12')

PEAK DIVERSION STORMFILTER

STANDARD DETAIL
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THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE FOLLOWING

U.S. PATENTS:  5,322,629; 5,524,576; 5,707,527; 5,985,157; 6,027,639; 6,649,048;

RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

STORMFILTER DESIGN NOTES

·   STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA SPECIFIC FLOW RATE.  PEAK

    CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD

·   A 6' x 12' [1829 x 3658] PEAK DIVERSION STYLE STORMFILTER IS SHOWN WITH THE MAXIMUM NUMBER OF CARTRIDGES (14) AND IS AVAILABLE IN

    A LEFT INLET (AS SHOWN) OR A RIGHT INLET CONFIGURATION

·    ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS NOTED OTHERWISE

CARTRIDGE SIZE (in. [mm]) 27 [686] 18 [457]

LOW DROP

RECOMMENDED HYDRAULIC DROP (H) (ft. [mm]) 3.05 [930] 2.3 [701] 1.8 [549]

HEIGHT OF WEIR (W) (ft. [mm]) 3.00 [914] 2.25 [686] 1.75 [533]

SPECIFIC FLOW RATE (gpm/sf [L/s/m

2

]) 2 [1.36] 1.67* [1.13]* 1 [0.68] 2 [1.36] 1.67* [1.13]* 1 [0.68] 2 [1.36] 1.67* [1.13]* 1 [0.68]

CARTRIDGE FLOW RATE (gpm [L/s]) 22.5 [1.42] 18.79 [1.19] 11.25 [0.71] 15 [0.95] 12.53 [0.79] 7.5 [0.47] 10 [0.63] 8.35 [0.53] 5 [0.32]

*  1.67 gpm/sf  [1.13 L/s/m

2

] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB

®

 (PSORB) MEDIA ONLY
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March 30, 2023 CIVICA Ref:  RVA21-0038 

Jameson Plaza Limited 
c/o Stanford Homes 
2700 Dufferin St., Unit 50 
Toronto, ON M6B 4J3 

Attention:  Alex Wong, P.Eng. 
Michael Pirocchi, High Rise Development Manager 

RE:  1437 – 1455 Queen Street West Storm Capacity Analysis 

Dear Mr. Wong, 

Civica Infrastructure Inc. (Civica) is pleased to submit the Storm Sewer Capacity Analysis for the proposed 
development site on 1437 – 1455 Queen Street West, in the City of Toronto. An InfoWorks ICM model 
developed by Civica was used to assess the existing and proposed conditions of the storm sewer 
downstream of the proposed site. The model was used for the hydraulic analysis to determine the peak 
flow and Hydraulic Grade Line (HGL) elevation within the downstream sanitary sewer.  

Based on the analysis and assumptions presented in the report, the findings can be summarized as follows: 

1. The existing site currently drains storm flows to the combined sewer on Queen Street West. The
proposed development will redirect flows to the 250-mm storm sewer on Queen Street West;

2. The existing 2-year peak flow from the site is 52 L/s. Under proposed conditions, the peak flow
will remain at 52 L/s;

3. Under the 2-year design storm, the system operates under free-flowing conditions;

4. Under the 100-year design storm, the system operates under free-flowing conditions; and,

5. The existing municipal storm sewer can support the proposed development site without the need
for external upgrades or retrofits.

Do not hesitate to contact us for further clarification and/or comment. 

Sincerely, 

CIVICA INFRASTRUCTURE INC. 

Robert Hughson 
Project Manager 

Encl. 1437-1455 Queen Street West Storm Capacity Analysis 
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1.0 Introduction 
This memo summarizes the storm servicing analysis for the proposed development ay 1437 – 1455 Queen 
Street West. The capacity conditions in the existing storm sewer system have been evaluated along Queen 
Street West to the intersection of Queen Street West and MacDonell Avenue. Figure 1 shows the location 
of the tributary area and the proposed development site. Figure 2 illustrates the conveyance flow path to 
the study outlet. 

The storm flows from the existing site currently drain to the 450-mm combined sewer on Queen Street 
West. The proposed site will reconnect the storm flows to the 250-mm storm sewer on Queen Street West 
which connects into the 1200-mm storm sewer also on Queen Street West. The flows outlet into the storm 
trunk sewer at the intersection of Queen Street West and MacDonell Avenue which eventually empties 
into Lake Ontario. 

2.0 Modeling Approach 
The existing site is contained within EA Basement Flooding Area 42 which, at the time that this report was 
completed, the EA study was still in progress. Since the EA model is currently in the process of being 
completed, Civica developed its own model in InfoWorks ICM using GIS data provided by the City. The 
model was developed following the City’s InfoWorks Basement Flooding Model Studies Guideline (2020). 
In summary, storm drainage model was developed based on the following assumptions:  

1. Storm networks, manholes, and sewers come from City’s Interceptor 2016 model; 

2. Subcatchments are delineated from the City’s parcel GIS layer. Imperviousness are estimated 
from ortho-photo; 

3. Assumed all CBs type are fishbone type; 

4. Assumed all roofs are imperviousness area; 

5. Model set-up approach and parameters followed the City’s guidelines referenced above; 

6. Existing Conditions: 

a. Assume the site storm flow goes to the Combined sewer on Queen St W; 

7. Proposed Conditions:  

a. Assume the site storm flow goes to the Storm sewer on Queen St W; and, 

8. Model Boundary Conditions: 

a. City’s GIS showed the storm sewer on Queen St W is stopped at the intersection of Queen 
Street West and MacDonell Avenue. The Interceptor model was checked for 
confirmation, and it was found to be labelled as an outfall.  The Interceptor 2016 model 
also confirmed that the nearby trunk storm system (labelled system type: Other) extends 
downstream to the Lake Ontario outfall. The upstream system collects storm water from 
the combined system (CSO); 

b. According to the above information, we define this ‘Other’ system is the trunk and the 
‘stopped’ manhole MH3316309789 should connect to the ‘Other’ system. So, the 
‘stopped’ manhole MH3316309789 is our boundary (outlet). 
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3.0 Design Storm Flows 

3.1 Existing Conditions 

For existing conditions, the model was set up to have zero flow contributions from the existing site to the 
storm sewer on Kingston Road. However, the 2-year pre-development peak flow is calculated to be used 
as the target controlled peak flow for proposed conditions.  

The existing site has a drainage area of 0.32 ha with 85% of the site being comprised of impervious surface 
area using a runoff coefficient of 0.90. The rational method was used to estimate the peak flow from the 
existing site.  

𝑄𝑄2𝑦𝑦𝑦𝑦 = 2.78 ∙ 𝐶𝐶 ∙ 𝐼𝐼 ∙ 𝐴𝐴 

Where: 
C = 0.90  
I = 88.19 mm/hr 
A = (0.32 ha ∙ 85%) = 0.27 ha 

𝑄𝑄2𝑦𝑦𝑦𝑦 = 2.78 ∙ 0.90 ∙ 88.19𝑚𝑚𝑚𝑚/ℎ𝑟𝑟 ∙ 0.27 ℎ𝑎𝑎 

𝑸𝑸𝟐𝟐𝟐𝟐𝟐𝟐 = 𝟓𝟓𝟓𝟓 𝑳𝑳/𝒔𝒔 

3.2 Proposed Conditions 

For post-development conditions, the 2-year pre-development conditions of 54 L/s will remain the same. 
However, the flow will be redirected from the combined to the storm sewer system on Queen Street 
West. 

4.0 Results 
Based on the assumptions made in our analysis, the existing municipal storm sewer operates under free-
flow conditions during both the 2-year and 100-year design storms. 

The peak flows and water levels at each sewer legs are shown in Table 3-1 and Table 3-2. Figure A-1 and 
Figure A-2 shows the model results during the 2-year storm event and Figure A-3 and Figure A-4 shows 
the results under the 100-year design storm. The HGL profiles can be seen in Figures A-5 to A-8 in the 
appendices. 

The existing municipal storm sewer can support the proposed development site without the need for 
external upgrades or retrofits. 
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Table 3-1: Existing and Proposed Downstream Peak Flows 

Street Name US node ID DS node ID Length 
(m) 

Diameter 
(mm) 

US invert 
level (m) 

DS invert 
level (m) 

Slope 
(m/m) 

Pipe 
capacity 

(L/s) 

2-Year Design Storm 100-Year Design Storm 
Existing Proposed Existing Proposed 

Max DS 
flow (L/s) 

Surcharge 
State1 

Max DS 
flow (L/s) 

Surcharge 
State1 

Max DS 
flow (L/s) 

Surcharge 
State1 

Max DS 
flow (L/s) 

Surcharge 
State1 

Site to Queen St W MH3313809740 CN6552 11.7 250 94.385 94.327 0.0050 42 6.1 0.27 6.1 0.27 27.6 0.58 27.6 0.58 
Queen St W CN6552 MH3316309789 54.3 1200 93.426 93.350 0.0014 1459 441.1 0.35 473.0 0.36 1228.5 0.58 1394.1 0.63 

 
Notes: (1) Surcharge State is calculated as the ratio of maximum water depth to pipe height and indicates whether the flow rate in the system has exceeded the capacity of the pipe to the extent that levels rise within manholes, i.e., pipe surcharging 
Yellow bolded values highlight areas where backflow exist 
Red bolded values highlight areas where bottlenecks exist. 
 
 

Table 3-2: Existing and Proposed Downstream Hydraulic Gradelines  

Street Name Node ID Ground Level 
(m) 

2-Year Design Storm 100-Year Design Storm 

Existing HGL 
(m) 

Proposed HGL 
(m) 

Change in 
Water Level (m) 

Freeboard (1) under 
Proposed Conditions 

(m) 
Existing HGL 

(m) 
Proposed HGL 

(m) 
Change in 

Water Level (m) 
Freeboard (1) under 

Proposed Conditions (m) 

Site to Queen St W MH3313809740 98.100 94.452 94.452 0.000 3.648 94.532 94.532 0.000 3.568 
Queen St W CN6552 98.100 93.843 93.856 0.013 4.244 94.125 94.181 0.056 3.919 

1Freeboard = Distance from the HGL elevation to the ground surface elevation 
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5.0 Conclusions and Recommendations 
Based on the analysis and assumptions presented in the report, the findings can be summarized as follows.  

1. The existing site currently drains storm flows to the combined sewer on Queen Street West. The 
proposed development will redirect flows to the 250-mm storm sewer on Queen Street West; 

2. The existing 2-year peak flow from the site is 52 L/s. Under proposed conditions, the peak flow 
will remain at 52 L/s; 

3. Under the 2-year design storm, the system operates under free-flowing conditions;  

4. Under the 100-year design storm, the system operates under free-flowing conditions; and,  

5. The existing municipal storm sewer can support the proposed development site without the need 
for external upgrades or retrofits. 
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Figure A-2:
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Figure A-3:
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Figure A-4:
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2. SUMMARY REPORT AND CONCLUSIONS: 
 

The investigation of the combined and storm sewers at 1437 - 1455 Queen Street West 

was carried out by Steven Lostracco, P.Eng. of Aquaflow Technology, and was 

authorized by Michael Pirocchi of Stanford Homes.  The investigation was carried out 

on Tuesday February, 7th, 2023. 

 

The purpose of this report was to determine which municipal sewer the storm drains 

and sanitary connect to.  Dye testing was carried out from each unit to confirm which 

sewer the buildings connect to.   

 

1. Note, all buildings roof drainage and the parking lot catchbasin (CB-1) connect to 

the 450 mm / 600 mm combined sewer system on Queen Street West.  Each building 

has combined sewer lateral for both storm and sanitary flow which connects to the 

combined sewer. 

 

   
1.  1437     2. 1437 

 

   
3. 1437, downspout    4. 1437, downspout 



   
5. 1437, downspout 

 

   
6. 1439     7. 1439 

 

   
8. 1439, roof drain    9. 1439, downspout 



    
10. 1439 downspout 

 

  
11. 1441     12. 1445 

 

     
13. 1441 to 1445    14. 1441 to 1445 Parking lot CB 



   
15. 1441 to 1445 Parking lot cleanout 16. 1441 to 1445 roof drains 

 

   
17. 1449A     18. 1449A 

 

   
19. 1449A roof drains 

 

   



   
20. 1445     21. 1445 

 

 
22. 1445, roof drain 

 

 

        Report Prepared by:  

                 
        Steven Lostracco, P. Eng. 
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