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1.0 INTRODUCTION 
 

CF Crozier & Associates Inc. (“Crozier”) was retained by Solcorp Developments (Ridge Estates) Inc., 

to provide engineering analysis strategies management to support the Draft Plan approval of the 

Ridge Estates Block 38 (“Site”) in the Town of The Blue Mountains (“TOBM”).  The 2.37 hectare (5.86 

acre) property is bounded by the Georgian Bay Club to the north, Georgian Ridge Estates 

development to the east, NEC escarpment land to the south and agricultural land to the west.  

 

The proposed development will be a common element condominium consisting of 31 single 

detached dwellings, recreation facility, and roadway block. Access to the development will be 

solely from George McCrae Road, which was constructed as part of the Georgian Ridge Estates 

development.   

 

This report has been prepared to provide details associated with the preliminary servicing and 

stormwater strategies for the proposed development.  Contained within this report is a review of the 

following:  

 

1. Project background information 

2. Description of the existing site conditions 

3. Discussion of the existing and proposed systems:  

a) Road networks 

b) Sanitary sewage collection and conveyance  

c) Potable water distribution and fire protection 

d) Stormwater management controls 

e) Utility plants 

4. Conclusions 

 

The Site is located at the current west terminus of George McCrae Road west of Camperdown 

Road. The Site continues development from Georgian Ridge Estates, extending George McCrae 

Road west. The Site is legally described as Registered Plan 16M-24 West End of George McCrae 

Road Block 38 within the Town of The Blue Mountains (Formerly Township of Collingwood), County of 

Grey.  

 

In preparing this report our office reviewed the following documentation: 

 

1. “Certificate of Approval Review: Stormwater Management Ponds 1, 2 and 3” prepared by 

R.J. Burnside & Associates Ltd. dated March 2003.  

2. “Stormwater Implementation Report: Georgian Ridge Estates” prepared by C.F. Crozier & 

Associates Inc. dated June 2004. 

3. “2017 Annual Performance Report: Thornbury Wastewater Treatment Plant and Associated 

Collection System” prepared by TOBM 2017. 

4. “Ridge Estates, Clarksburg, Ontario Geotechnical Investigation” prepared by WSP dated 

September 2018.  

  

Construction of the civil infrastructure (inclusive of roads, undergrounds and utilities) to service lots 

and blocks in the Georgian Ridge Estates development, located along George McCrae Road and 
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Maryward Crescent, was completed in 2006. Sanitary and storm sewers and watermain were 

extended and installed immediately beyond the existing west phase limit along George McCrae 

Road for future connections. An additional watermain connection was stubbed and capped at the 

west property corner of Lots 24 and 25 along Maryward Crescent.  

 

2.0 SITE DESCRIPTION 
 

A geotechnical investigation was completed in July 2018 by WSP. WSP advanced four (4) boreholes 

across the Site and recorded soil characteristics and strengths and groundwater elevations. The Site 

is predominantly a stiff Clayey Soil. Groundwater was recorded on average 1.6 metres below 

ground surface of each borehole. No bedrock was recorded during the geotechnical 

investigations. Per Soils of Grey County Ontario Soil Survey Report No. 17, the Site is predominantly 

Dunedin Clay soil, representing the observations recorded onsite during the geotechnical 

investigation. Excerpts from the geotechnical report are included under Appendix A.  

 

Two (2) material stockpiles are located along the north portion of the Site, which were generated 

from previous civil servicing works for the Georgian Ridge Estates development. The south portion of 

the Site is currently undisturbed and heavily treed. A large drainage ditch traverses parallel to the 

proposed east property line and flows intermittently.  

 

The Site naturally drains from the south to the north property line of the Site.  

 

3.0 ROAD NETWORK 
 

3.1 Existing Road Network 

Currently there is no existing roadway within the Site limits.  

 

George McCrae Road has been constructed to a 20 m wide public right of way (ROW). It consists of 

an 8.5 m wide paved urban roadway cross section, consisting of curb and gutter and storm sewer 

system. This roadway has been constructed to base course asphalt.  

 

The Site can be accessed via a gravel construction access from the west terminus of George 

McCrae Road.  

 

3.2 Proposed Road Network 

George McCrae Road will be extended into and terminate along the west property limit of the Site. 

Roadways internal to the Site will consist of a 7 m wide asphalt platform private common element 

roadway. These roadways will maintain the urban cross section consisting of curb and gutter and 

storm sewer system. Internal roadways will consist of 3.5 m servicing easements on each side, 

resulting in a 15 m service corridor. Access to the Site will occur solely from George McCrae Road 

near the northeast corner of the Site. Roadways will be constructed to current TOBM Standards and 

recommendation presented in WSP’s geotechnical investigation.   

 

Drainage of the roadways will be managed via storm sewer system and overland flow contained 

within the roadway during minor and major (>5 year) storm events.  

 

Preliminary roadway grading was completed by Crozier considering connections to 

existing/proposed roadways, preliminary drainage paths and existing grades along the property 

lines. Roadway grades range from 228.50 m to 238.00 m. Refer to Figure 1 for additional details.  
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4.0 POTABLE WATER SERVICING 
 

4.1 Existing Water Distribution Network 

Currently there is no watermain infrastructure within the Site limits. 

 

A public watermain was installed along George McCrae Road and Maryward Crescent in 2006. 

These watermains consist of a combination of 150mm and 200mm dia. watermains and are located 

along the north side of George McCrae Road and the north, east and west side of Maryward 

Crescent. A 150mm dia. watermain is terminated, capped and braced immediately west of the 

previous phasing limits along George McCrae Road. Additionally, a 200mm dia. watermain is 

terminated, capped and braced at the west corner between Lots 24 and 25 along Maryward 

Crescent. Refer to Figure 2 for details regarding the existing connection stubs of the watermain.  

 

A hydrant is located just east of George McCrae Road west terminus and north and east of the 

watermain stub located along Maryward Crescent.   

 

4.2 Proposed Water Servicing Strategy  

The Site water distribution system will be public and will be located along the north and west side of 

the internal roadways within the pavement structure and the system will be installed with all 

associated appurtenances per TOBM Standards. The proposed Site watermain will be looped and 

connected at the current George McCrae Road and Lot 24/25 Maryward Crescent watermain 

stubs. Terminations, consisting of capping and bracing, of the proposed watermain will occur at two 

(2) locations along the west property limit of the Site.  

 

The watermains will be sized to service the single detached dwellings along the internal roadways 

based on the short method calculation for grouping of single detached dwellings per the Fire 

Underwriter’s Survey (FUS) Note J. This calculation is presented in Appendix B. During the Detailed 

Design phase, the internal watermain network will be added to the TOBM water model to ensure it is 

sufficiently sized to provide required fire flows per TOBM Standards. 

As per the current TOBM Standards and the Ministry of Environment, Conservation and Parks 

(MOECP) guidelines, Table 1 below presents the preliminary water demands for the average daily 

flow (ADD), maximum daily flow (MDD), peak hourly flow (PHD) and minimum hourly flow (MHD). 

Table 1: Water Demands for Proposed Development  
Demand Scenario Total Demand (L/s) 

ADD1 0.40 

MHD1 0.04 

MDD1 3.79 

PHD1 5.71 

Fire Flow2 67 
1. ADD, MHD, MDD and PHD calculated using the MOECP Water Design Guidelines, including Table 3-3. 

2. Fire flow excludes base demand and is calculated from the short method for a grouping of single detached 

dwellings per FUS Note J. 

 

Refer to Appendix B for details regarding the water demand calculations.  

 

Individual services will be installed for every single detached dwelling and the recreation facility. 

Hydrants will be installed as per TOBM Standards. Refer to Figure 2 regarding the alignment of the 

proposed Site watermains.  
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5.0 SANITARY SERVICING 
 

5.1 Existing Sanitary Sewage System 

A sanitary sewer was installed along George McCrae Road in 2006 as part of the civil servicing works 

for Georgian Ridge Estates. The sanitary sewer is a 200mm dia. gravity sewer that was terminated at 

SAN MH#1, which is located at the previous development limit along George McCrae Road. This 

sanitary sewer is aligned along the centreline of George McCrae Road.  

 

Sewage from the Georgian Ridge Estates development (including the Site) drains to Camperdown 

Court/Clear Water Court and Camperdown Road intersection via gravity sewer system. The sewage 

is conveyed via gravity north from this intersection and discharges to the 375mm dia. trunk sanitary 

sewer located along the south side of Highway 26. Sewage is pumped from the Delphi sewage 

pumping station located along Highway 26 and eventually discharges to the Thornbury Wastewater 

Treatment Plant.   

 

Per the Town’s 2017 Year End Report, the Wastewater Treatment Plant is currently operating at 64% 

of its average daily flow rated capacity.  

 

5.2 Proposed Sanitary Servicing Strategy 

The present 2018 Draft Plan (as shown in the Figures section) includes thirty-one (31) residential single 

detached and one (1) recreation centre. The previous 2003 Draft Plan for the Georgian Ridge 

Estates development included a total of 41 units within 2.34 ha of Site area. Based on preliminary 

sewage generation calculations using current TOBM Standards, the overall sewage generated from 

the Site has decreased per the updated Draft Plan from 2.65 L/s to 2.16 L/s. Refer to Appendix C 

regarding sanitary sewer design flow calculations for the Site.  

 

The proposed Site sanitary sewer system will consist of a private 200mm dia. gravity sanitary sewer 

discharging to SAN MH#1 located at the west terminus of George McCrae Road. Alignment of the 

sewers will follow the centreline of the proposed roadway. Individual gravity sanitary services will be 

installed for each unit as per TOBM Standards. The sanitary sewer will be extended and terminated 

via sanitary maintenance hole at two (2) locations along the west limit of the Site.  Refer to Figure 2 

for the alignment of the proposed internal sanitary sewer system. 

6.0 STORMWATER MANAGEMENT & SITE DRAINAGE 
 
Stormwater management for the Site will comply with the policies and standards of various 

agencies including the MOECP, TOBM and Grey Sauble Conservation Authority.  

 

The stormwater management criteria that will be met within the proposed Site development are 

listed below: 

 

• Water Quality Control 

o “Enhanced Protection” given Georgian Bay as the ultimate receiver 

• Water Quantity / Peak Flow Control 

o No impacts to the downstream drainage network 

 

The basis for the stormwater management strategy for the Site was identified by R.J. Burnside & 

Associates Ltd. (“Burnside”) in the reports listed in Section 1.0.  This report will confirm that the 

drainage designs for the Site will follow the previously approved strategy and will be in general 

conformance with the Burnside Master Drainage Report (2003).  
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6.1 Existing Drainage Conditions 

Currently there is no storm sewer system within the Site to convey flows downstream of the Site. The 

Georgian Ridge Estates development is split into two (2) watershed areas: Watershed 31 and 32. 

Block 38 is entirely located within the Watershed 32 drainage area.  

 

Previous modelling for the Camperdown Road watershed was completed by Burnside in April 2002 

and updated in March 2003 per the Certificate of Approval (C of A) Review. In the minor storm 

events (up to and including the 5-year storm event) a majority of the Allan property (Georgian 

Ridge Estates and the Site) was proposed to drain via underground sewers to the SWM Pond 1 

located at the Southwest corner of Camperdown Road and Highway 26 intersection within the 

Georgian Bay Club lands. In the major storm event (>5-year storm event), a portion of the Georgian 

Ridge Estates and the Site was proposed to drain through Watershed 32 along Watercourse 32 to a 

3.10 m x 2.65 m CIP concrete box culvert crossing at Highway 26, bypassing attenuation controls. 

The Site and a portion of Georgian Ridge Estates was originally proposed to drain to the west 

tributary of Watercourse 32 during major storm events. Refer to Appendix D regarding the original 

drainage areas and modelling completed by Burnside.  

 

Currently a 30 m wide drainage channel (“West Tributary”) traverses along the east side of the Site. 

Based on the original catchment area delineation prepared by Crozier in the 2004 SWM 

Implementation Report, approximately 25.2 ha of external area drains to the West Tributary 

upstream of the Site. Refer to Appendix E regarding the drainage area of West Tributary upstream of 

the Site.  

 

6.2 Proposed Drainage Conditions 

The Site will drain towards George McCrae Road via storm sewer systems and overland flow routes 

in the minor and major (>5-year) storm events, respectively. Preliminary grading of the roadway has 

been completed for the Site. To conservatively assess the existing downstream stormwater systems  

and structures, it has been assumed that “rear to front” drainage occurs for all the proposed lots.  

 

As our Site drains into existing storm systems downstream, we have completed preliminary capacity 

assessments of the following infrastructure: 

 

1. George McCrae Road Storm Sewer Capacity; 

2. SWM Pond 1 Capacity;  

3. West Tributary Capacity; 

4. George McCrae Road Culvert Crossing; and, 

5. Downstream West Tributary Capacity Assessment. 

 

Refer to Section 6.2.1 to 6.2.5 below regarding these preliminary assessments.   

 

6.2.1 George McCrae Road Storm Sewer Capacity Assessment  

A combination of 525mm and 600mm dia. trunk storm sewers exists along the south edge of 

pavement of George McCrae Road. The storm sewer downstream of the Georgian Ridge Estates 

development increases to a 750mm dia. at the outlet along Stone Zack Road. The original storm 

sewer sizing for the Site and Georgian Ridge Estates was completed by Crozier in the 2004 

Stormwater Implementation Report using the Rational Method for the 5-year storm event as per 
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previous TOBM Standards. This storm sewer was sized based on the 2003 Draft Plan prepared by 

Malone Given Parsons Ltd. Refer to Appendix C regarding the original Draft Plan.  

 

In the 2004 Stormwater Implementation Report, it was assumed that Block 38 (formally known as 

“Block 50”) had a runoff coefficient (“C”) of 0.4. Based on updated TOBM Standards (2009), Crozier 

has re-assessed the downstream storm sewer capacity using a weighted runoff coefficient of 0.45. 

Additionally, the rainfall intensity formula inputs used for the 5-year storm event were updated to 

reflect current TOBM Standards.  

 

The storm sewer downstream of the Site will begin surcharging at STM DCBMH22 as per the updated 

storm sewer design sheet. To mitigate impacts on the downstream storm sewer, onsite controls will 

be necessary to control design flow rates from the Site in the 5-year storm event. The type of controls 

required to manage the release rate from the Site will be analyzed and vetted using Best 

Management Practices (BMPs) during Detailed Design phase. Some examples of BMPs would be 

oversized storm sewer or underground drainage cells. Refer to Appendix F for additional details 

regarding the updated storm sewer design sheet and proposed Site drainage areas.  

 

6.2.2 SWM Pond 1 Capacity Assessment 

SWM Pond 1 was previously sized by Burnside in 2002, with updated stormwater modelling 

completed in 2003 to support the MOECP (formally “Ministry of the Environment”) C of A for SWM 

Pond 1. A majority of the Site was proposed to drain to SWM Pond 1 in the minor (up to 5-year) storm 

events in the Burnside model.  

 

As per the Burnside modelling, SWM Pond 1 was sized adequately to capture and control 

stormwater runoff from developed areas upstream and control runoff from post- to pre- 

development conditions within Watershed 31. This included a majority of the Site. Refer to Table 2 for 

the pre- and post-development peak flow rates at the outlet of Watershed 31 per the 2003 Burnside 

report.  

 

Table 2: Pre- and Post-Development Peak Flow Rates Watershed 31 at Outlet 
Storm Events Pre-Development 

(m3/s)1 

Post-Development 

(m3/s)1 

2 year 7.83 7.39 

5 year 11.93 11.30 

10 year 14.82 14.03 

25 year 19.19 18.13 

100 year 26.14 26.61 
1. Peak flow rates simulated at the outlet of SWM Pond 1 as per 2003 Burnside C of A Review  

 

From the Burnside model, it was concluded that SWM Pond 1 was sized to control post- to pre-

development peak flow conditions, therefore stormwater management for the Site was included in 

SWM Pond 1 design for rainfall return periods up to and including the 5-year storm event. Refer to 

Appendix D regarding the modelling for Watershed 31 and SWM Pond 1 completed by Burnside.  

 

6.2.3 West Tributary Capacity Assessment 

The West Tributary of Watercourse 32 traverses along the east property line of the Site. As per 

Crozier’s previous 2004 Stormwater Report, a total of approximately 32.3 ha of undeveloped area 

drains to the West Tributary of Watercourse 32. 
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To assess the capacity of the West Tributary, Crozier completed SWM HYMO modelling for the 100-

year up to and including the Regional storm events to determine the peak flow rates flowing to the 

West Tributary (32.3 ha). Peak flow rates modelled along the West Tributary are shown in Table 3.  

 

Table 3: Peak Flow Rates at the Site Outlet along Watercourse 32 West Tributary 
Storm Events External Drainage Area 

Peak Flow Rates – 24Hr 

SCS Type II 

 (m3/s) 

External Drainage Area 

Peak Flow Rates – 6Hr 

Keifer Chu CHI  

(m3/s) 

100 year 4.42 3.99 

Regional 3.40 

 

Four (4) cross sections were assessed using the governing storm event (100-year SCS) along the West 

Tributary: Three (3) upstream and one (1) downstream of the existing George McCrae Road culvert 

crossing. Based on the results presented in Appendix F, the Site will have to be graded to provide 

flood proofing for the proposed development along Lots 22 to 32 backing onto the West Tributary. 

The high water level (HWL) elevations range from 227.90 m to 237.79 m. Refer to Figure 3 for 

additional details regarding the water elevations along the West Tributary.  

 

6.2.4 West Tributary Culvert Crossing Capacity Assessment 

A 450mm dia. CSP Culvert crossing is currently installed beneath the construction road access to the 

Site. Discharge from this culvert eventually drains to Watercourse 32.  

 

This existing cross culvert can convey approximately 0.09 m3/s. Upgrades to this culvert will be 

required to convey the 25-year event peak flow rate under the proposed extension of George 

McCrae Road as per current TOBM Standards. Type and sizing of the culvert crossing will be 

completed during Detailed Design. Refer to Appendix F regarding the calculations for the existing 

culvert capacity.  

 

6.2.5 West Tributary Downstream Capacity Assessment 

As per the 2003 Burnside C of A report, the West Tributary drains and discharges to Watercourse 32. 

Watercourse 32 bypasses SWM Pond 1 and eventually drains to Highway 26. 

 

A preliminary assessment of the peak flow rates occurring in the pre- and post-development 

conditions was completed by Crozier using the drainage areas delineated in the 2004 Stormwater 

Implementation Report. The peak flow rates at the Site outlet (West Tributary) were calculated for 

the 2, 5, 25 and 100-year SCS and CHI storm events and the Regional storm event using SWM HYMO. 

The peak flow rates at the outlet of the West Tributary are shown in Table 4.   

 

Table 4: Pre- and Post-Development Peak Flow Rates at the Site Outlet 

Storm 

Events 

Pre-Development Peak Flow Rates 

 (m3/s) 

Post-Development Peak Flow Rates 

(m3/s) 

24Hr SCS Type II 6Hr Keifer Chu CHI 24Hr SCS Type II 6Hr Keifer Chu CHI 

25 year 3.22 3.00 3.20 3.02 

100 year 4.42 3.99 4.36 4.00 

Regional 3.40 3.37 

 

The peak flow rate in the post-development conditions results in a minimal increase from the pre-

development flow rate in some of the storm events. All SCS storm events presented in Table 4 

decrease in peak flow rate during the post-development conditions. Therefore, development of the 
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Site will not negatively impact drainage and existing capacity conditions downstream. Refer to 

Appendix F regarding the SWM HYMO model inputs and results.  

 

Crozier has not completed an assessment of the entire downstream capacity of the drainage area 

to Watercourse 32 as part of this report. 

 

6.3 Stormwater Quality Control 

Water quality controls per the MOECP guidelines are provided by SWM Pond 1 in the Watercourse 

31. Runoff discharging to Watercourse 32 will be treated via natural vegetation located within the 

Watercourse and associated tributaries.  

 

7.0 UTILITIES 
 
The Site will be serviced with telephone, cable TV, gas and hydro.  All such utilities have been 

contacted, and each utility has confirmed that there are existing facilities available in the area to 

service the Site.  

8.0 CONCLUSIONS 

The qualitative and quantitative analysis presented herein provides a comprehensive servicing and 

stormwater management assessment and design of the servicing and storm systems for the Site.  The 

following conclusions have been reached. 

 

1. A 15 m wide servicing corridor (7 m wide asphalt platform) is proposed for the private 

roadways, including the George McCrae Road extension, and will consist of an urban cross 

section consisting of curb and gutter and storm sewer system.   

2. Public watermains will be extended from the 150mm dia. stub located at the current west 

terminus of George McCrae Road and the 200mm dia. stub located between Lots 24 and 25 

along Maryward Crescent. Sizing of the Site watermains will be completed during Detailed 

Design, and additional watermain modelling and hydrant testing may be required. Fire flows 

will be determined based on the short method calculation for grouping of single detached 

dwellings as per the FUS.  

3. A private sanitary sewer will be extended from the west limits of the current George McCrae 

Road terminus into the Site. The existing 200mm dia. sanitary sewer downstream of the Site 

was originally sized to convey sewage generated from 41 units within the Site. A 200mm dia. 

sanitary sewer will be required to convey sewage from the Site. 

4. Internal preliminary grading has been completed to maintain existing drainage patterns of 

the Site. It has been assumed that all lots/blocks will drain towards the proposed roadway 

and ultimately to SWM Pond 1 in the minor storm events as per the original drainage plan. 

Overall master grading will be completed during Detailed Design. 

5. The existing 525mm dia. storm sewer downstream of the Site along George McCrae Road will 

begin surcharging downstream of STM CBMH22. Onsite controls will be required to maintain 

proposed peak flow rates downstream of the Site. Type and size of the controls will be 

analyzed during Detailed Design.  

6. SWM Pond 1 was originally sized to control the 2 through to and including the 100-year storm 

events post- to pre-development conditions. Development of the Site was included in the 

original sizing of the SWM Pond 1 per the 2003 Burnside C of A up to and including the 5-year 

storm event.  



Ridge Estates Block 38  Functional Servicing & Stormwater Management Report 

Solcorp Developments (Ridge Estates) Inc.    September 2018 

 

C.F. Crozier & Associates Inc.  Page 9 

Project No. 685-3867 

7. Flood proofing of Lots 22 to 32 will be required along the West Tributary to convey the 100-

year SCS storm event. Detailed grading of these lots will be completed to provide flood 

proofing along the West Tributary.  

8. The existing George McCrae Road Culvert crossing will require an upgrade in order to 

convey the 25-year storm event under the roadway. Sizing of this culvert will be completed 

during Detailed Design.  

9. Peak flow rates in the pre- and post-development conditions of the Site vary minimally. 

Therefore, development of the Site will not negatively impact the existing capacity 

conditions downstream of the Site.  

10. Water quality controls for the Site will be provided by a combination of SWM Pond 1 in 

Watershed 31 and natural vegetation along Watercourse 32 and associated tributaries in 

Watershed 32. 

Therefore, we recommend approval of the Planning Applications for the Site from the perspective of 

engineering services and drainage requirements.  

 

Respectfully submitted, 

 

C.F. CROZIER & ASSOCIATES INC.    C.F. CROZIER & ASSOCIATES INC. 

 

 
Kevin Morris, P.Eng.      Austin Spencer, E.I.T. 

Partner        Engineering Intern 
KM/as 
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4 SITE AND SUBSURFACE 
CONDITIONS 

Details of the subsurface conditions encountered are presented on the Borehole Logs and summarized in the 
following sections. It is noted that subsurface conditions can change between boreholes and the details provided 
below refer to soil conditions that were encountered at the borehole locations only. 

4.1 GENERAL SUBSURFACE CONDITIONS 
Based on the results of the field investigation, the subsurface conditions at the borehole locations generally 
comprised topsoil overlying layers of silty clay, sandy silt, gravel and sand, gravelly clay and clayey silt.  Possible 
weathered shale was encountered in the last sample of each borehole. 

4.1.1 TOPSOIL  

Topsoil was encountered in all four (4) of the boreholes, the topsoil was measured to range between 10 cm at BH18-
1 and 30 cm in thickness at BH18-3 and BH18-4.   

It should be noted that topsoil quantities should not be calculated from the borehole information, as large variations 
in depth may exist between boreholes.   A detailed organic layer thickness survey is required to determine an 
accurate evaluation of quantity.  The organic matter is generally dark brown to black in colour and moist.   

4.1.2 COHESIVE DEPOSITS  

A native silty clay deposit was encountered underlying the topsoil and extending to a depth of 0.7 mbgs in three (3) 
of the boreholes advanced at the site.  The silty clay was brown to reddish brown, moist, and generally contains trace 
amounts of sand and gravel.  The measured SPT ‘N’ values in the silty clay ranged from 5 blows per 0.3 m to 19 
blows per 0.3 m, indicating that the silty clay varied from firm to very stiff.  The natural moisture content of the silty 
clay ranged between 8% and 27%. 

A deposit of gravelly clay was encountered in BH 18-1 at depths between 2.1 and 2.9 mbgs. The gravelly clay was 
reddish brown, wet and contained some silt. The measured SPT ‘N’ values in the gravelly clay was 48 blows per 0.3 
m, indicating that it is a hard material.  The natural moisture content of the gravelly clay was 17%. 

Clayey silt deposits were encountered in each of the four (4) boreholes below depths between 1.4 (BH 18-2 and 
BH18-4) and 2.9 mbgs (BH18-1) with each borehole terminating in the clayey silt. The measured SPT ‘N’ values in 
the clayey silt ranged from 18 blows per 0.3 m to 50 blows per 0.08 m, indicating that the clayey silt varied from 
very stiff to hard. Possible weathered shale was encountered at the terminus of each borehole from 4.57 mbgs to 
5.03 mbgs. This caused each borehole to terminate in hard material. 

Grain size analyses of two (2) samples of the clayey silt was completed and the gradation curve is presented in 
Enclosure 5 and 6.  A review of the grain size analyses indicates the following ranges of clay, silt, sand and gravel 
percentages: 

— Gravel: 2-4% 

— Sand: 6-12%  

— Silt: 51-54% 

— Clay: 33-38% 
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4.1.3 NON-COHESIVE DEPOSITS 

Non-cohesive deposits were encountered in each of the boreholes. The non-cohesive deposits are variable but 
generally consist of gravel and sand to sandy silt. The non-cohesive deposits were brown and reddish brown and 
contained trace to some silt and clay. 

The measured SPT ‘N’ values in the non-cohesive deposits ranged from 10 blows per 0.3 m to 57 blows per 0.3 m, 
indicating that the non-cohesive deposits varied from compact to very dense. 

The natural moisture content of the non-cohesive deposits ranged between 6% and 12%. 

A grain size analysis of one (1) sample of the native non-cohesive deposits was completed and the gradation curve is 
presented in Enclosure 7. A review of the grain size analyses indicates the following ranges of clay, silt, sand and 
gravel percentages: 

— Gravel: 41% 

— Sand: 38%  

— Fines (Silt and Clay): 21% 

 

4.2 GROUNDWATER 
Groundwater was encountered in each of the boreholes on completion of drilling as well as in the monitoring wells 
after the field investigation.  A summary of the groundwater levels measured at the site are summarized below.   

BOREHOLE DATE 
GROUNDWATER 

DEPTH (MBGS) 

GROUNDWATER 

ELEVATION (M) 

MEASUREMENT 

SOURCE 

BH18-01 

July 5, 2018 4.3 232.5 Open Borehole 

July 13, 2018 1.5 235.3 Monitoring Well 

August 9, 2018 1.6 235.2 Monitoring Well 

BH18-02 

July 5, 2018 4.0 227.8 Open Borehole 

July 13, 2018 1.7 230.1 Monitoring well 

August 9, 2018 1.9 230.0 Monitoring well 

BH18-03 July 5, 2018 3.5 226.6 Open Borehole 

BH18-04 

July 5, 2018 3.0 224.9 Open Borehole 

July 13, 2018 1.8 226.1 Monitoring well 

August 9, 2018 1.9 226.0 Monitoring well 

It should be noted that the groundwater levels can vary and are subject to seasonal fluctuations in response to major 
weather events.  In this regard, WSP is continuing with a groundwater monitoring program at the site through April 
2019.   
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Preliminary Water Demand Calculations (Crozier 2018) 
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Notes to Galculation

Note A: The guide is not expected to necessarily provide an adequate value for lumber yards,
petroleum storage, refineries, grain elevators, and large chemical plants, but may indicate a
minimum value for these hazards.

Note B: Judgment must be used for business, industrial, and other occupancies not specifically
mentioned.

Note C: Consideration should be given to the configuration of the building(s) being considered and
accessibility by the fire department.

Note D: Wood frame structures separated by less than 3 metres shall be considered as one fire
area

Note E: Fire Walls: - ln determining floor areas, a fire wall that meets or exceeds the requirements of
the current edition of the National Buílding Code of Canada (provided this necessitates a fire
resistance rating of 2 or more hours) may be deemed to subdivide the building into more
than one area or may, as a party wall, separate the building from an adjoining building.

Normally any unpierced party wall considered to form a boundary when determining floor
areas may warrant up to a 10o/o exposure charge.

Note F: High one storey buildings: When a building is stated as 1=2, or more storeys, the number of
storeys to be used in the formula depends upon the use being made of the building.
For example, consider a 1=3 storey building. lf the building is being used for high piled
stock, or for rack storage, the building would probably be considered as 3 storeys and, in
addition, an occupancy percentage increase may be warranted.

However, if the building is being used for steel fabrication and the extra height is provided
only to facilitate movement of objects by a crane, the building would probably be
considered as a one storey building and an occupancy credit percentage may be warranted.

Note G: lf a building is exposed within 45 metres, normally some surcharge for exposure will be
made.

Note H: Where wood shingle or shake roofs could contribute to spreading fires, add 2,000 L/min to
4,000 L/min in accordance with extent and condition.

Note l: Any non-combustible building is considered to warrant a 0.8 coefficient.

Note J: Dwellings: For groupings of detached one family and small two family dwellings not
exceeding 2 stories in height, the following short method may be used. (For other residential
buildings, the regular method should be used.)
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Exposure distances Suggested required fire flow

Wood Frame Masonry or Brick

Less than 3m

3 to 10m
10.1 to 30m
Over 30m

See Note "D"
4,000 Limin
3,000 L/min
2,000 L/min

6,000 Llmin
4,000 Llmin
3,000 Llmin
2,000 Llmin

lf the buildings are contiguous, use a mínimum of 8,A00 L/min. Also consider Note H.

OUÏLINE OF PROCEDURE

A. Ðetermine the type of construction

B. Determine the ground floor area

C. Determine the height in storeys.

D. Using the fire flow formula, determine the required fire flow to the nearest 1,000 Llmin

E. Determine the increase or decrease for occupancy and apply to the value obtained in D
above. Do not round off the answer.

F. Determine the decrease, if any, for automatic sprinkler protection. Do not round off the value

G. Determine the total increase for exposures, Do not round off the value.

H. To the answer obtained in E, subtract the value obtained in F and add the value obtained in G.

The final figure is customarily rounded off to the nearest 1,000 L/min
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Project: Ridge Estates Block 38

File: 685-3867

Date: September 7, 2018

By: A. Spencer

Revision Date: September 17, 2018

Revised By: A. Spencer

Number of Residential Units Internal 31 units

TOTAL: 31 units

Recreational Area TOTAL: 0.075 ha

Person Per Residential Unit (per TOBM Engineering Standards,April  2009) 2.30 persons/unit

Residential Population 72 persons

Water Demand Rate

Average Daily Demand Rate (per TOBM Engineering Standards,April  2009) 450 L/capita/day

Institutional/Commercial Demand Rate (per MOECP Design Guidelines for Drinking Water Systems) 28 m
3
/ha/day

Total Water Demand Flows

Average Daily Residential Demand 0.38 L/s

Average Daily Institutional/Commercial Demand 0.02 L/s

Average Daily Flow TOTAL: 0.40 L/s

Minimum Hourly Factor (MOECP Design Guideslines for Drinking Water Systems, Table 3-3) 0.10

Minimum Hourly Flow 0.04 L/s

Maximum Daily Peak Factor (per MOECP Design Guidelines for Drinking Water Systems, Table 3-3) 9.50

Maximum Daily Flow 3.79 L/s

Peak Hourly Factor (per MOECP Design Guidelines for Drinking Water Systems, Table 3-3) 14.30

Peak Hourly Flow 5.71 L/s

Fire Flow Demand (per Fire Underwriters Survey Note J) 67.00 L/s

Total Design Flow (per TOBM Engineering Standards,April  2009) 70.79 L/s

Ridge Estates Block 38 - Water Design Criteria

J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\Water\2018.09.07 Water Design Flows
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Preliminary Sanitary Sewage Generation Calculation 

Comparison (Crozier 2004 vs Crozier 2018) 



Project: Ridge Estates  Block 38

Project No: 685-3867

File: Peak Flow - Sanitary

Date: 22-Jul-18

By: A. Spencer

Revision Date: 28-Aug-18

Revised By: A. Spencer

Developed Site Area 2.34 ha

Number of Residential Units Single Family Detached 31 units

Total 31 units

Number of Recreation Buildings Recreation Centre 1 unit

Total 1 unit

Person Per Residential Unit (per TOBM Engineering Standards,April  2009) 2.30 persons/unit

Residential Population 71 persons

28 m
3
/ha/day

Recreational Area 0.075 ha

Unit Sewage Flows

Average Residential Flow (per TOBM Engineering Standards, April  2009) 450 L/capita/day

Peak Infiltration Rate (per TOBM Engineering Standards, April  2009) 0.23 L/s/ha

Total Design Sewage Flows

Infiltration  0.54 L/s

Recreational 0.02 L/s

Residential Peak Factor (Harmon Formula) 4.3

Total Peak Daily Flow 2.16 L/s

Ridge Estates Block 38 - Sanitary Design Flows (Draft Plan 2018)

Person Per Recreational Unit (per Ministry of Environment, Conservation & Parks Sewage 

Guidelines Table 5-3)

J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\SAN (Block 38)\2018.08.28 Sanitary Design Flows



Project: Ridge Estates Block 38

Project No: 685-3867

File: Peak Flow - Sanitary

Date: 22-Jul-18

By: A. Spencer

Revision Date: 17-Sep-18

Revised By: A. Spencer

Developed Site Area 2.34 ha

Number of Residential Units Single Family Detached 41 units

Total 41 units

Person Per Residential Unit (per TOBM Engineering Standards,April  2009) 2.30 persons/unit

Residential Population 94 persons

Unit Sewage Flows

Average Residential Flow (per TOBM Engineering Standards, April  2009) 450 L/capita/day

Peak Infiltration Rate (per TOBM Engineering Standards, April  2009) 0.23 L/s/ha

Total Design Sewage Flows

Infiltration  0.54 L/s

Residential Peak Factor (Harmon Formula) 4.3

Total Peak Daily Flow 2.65 L/s

Ridge Estates Block 38 - Sanitary Design Flows (Draft Plan 2003)

J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\SAN (Block 38)\2018.08.28 Sanitary Design Flows
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Burnside Modelling & Drainage Delineations 



B.J.Burnside & Associates [imited 3 Ronell Crescent, Collingwood, 0ntario, tgY 4i6 C

telephone (7051 446'051 5 lax (705)

?6 CJ Ja&r
w.riburnside. com
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Via Coarier

March 13, 2003

Ministry of Environment
Environmental Assessment and Approvals Branch
12th Floor
2 St. Clair Ave. W.
Toronto, ON M4V 1L5

ATTN: Mr. Stefanos Habtom, P.Eng.

Certificate of Approval Review
Stormwater Management Ponds 1' 2 and 3
Georgian Bay Club, Town of The Blue Mountains
RJB File No.: PG 02 2727

Dear Sir:

This is in response to your request for supplementary information pertaining to the review of
the Certificate of Approval applications for stormwater management ponds t,2 and 3 for the
Georgian Bay Club in the Town of The Blue Mountains.

As we discussedwithyou recently, Burnside haveundertaken a review of the suitability of
SWM Pond 1 to provide stormwater management treatment for an additional proposed
subdivision (Barton Development), which is presently before the Ontario Municipal Board.
The Barton Development (Draft Plan No. 42T-87017) is located on the east side of
Camperdown Road. Through the course of the ongoing OMB mediation process, the Town of
The Blue Mountains, Grey Sauble Conservation Authority and Niagara Escarpment
Commission instructed Burnside to investigate the potential of accommodating the Barton
stormwater within SWM Pond l. In this manner, SWM Pond I would function as a regional
stormwater management facility and provide treatment to not only the Georgian Bay Club
lands, but also the proposed Allan Subdivision (Draft Plan No. 42T-89021) and the Barton
Development. (It should be noted that the Allan development was originally incorporated into
the design of SWM Pond I from the onset of the project.)

As a result of the extensive remodelling undertaken by Burnside and a review of the detailed
design of the facility, we confirm that SWM Pond 1 will be capable of providing the

necessary stormwater treatment from both a quantity and quality perspective f or the Barton
land, not to mention the CDMC and Allan properties. Minor modification to the sediment

forbay of SWM Pond 1 will be required, specifically the deepening of the forbay, a minimum
0.5 metres.

@;ffi,Fgi*rse'*H$Lc

RE

We wish to also note that as a result of the extensry,,g review of all material associated with
the stormwater management, we have concluded that a minor revision to the low flow orifice
withinSWMPond3 isrequired.TheorificesizeshouldbechangedtoaT 5mm$,fromthe
88mmf originally ptopor.d. This will ensure that the*&tended detention draw down will
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r Drawing PG022727-SWM2: Post Development Drainage Plan
. Barton bevelopment Draft Plan (dated Feb' 28, 2003)
. GDMC (Georgian Bay club) Draft Plan (dated March 4,2003)

' Allan Concept Plan (dated March 13, 2003)
. SWM pond t summary tables, including stage storage discharge, and supporting

calculations (APPendix A)
. SWM pond 2 ,u-rnury iables, stage storage discharge relationship and supporting

calculations (APPendix B)
. SWM pond 3 .utn*"ry iables, stage storage discharge relationship and supporting

calculations (APPendix C)
, Overall watershed modelfing parameters and catchment descriptions (Appendix D)
. Revised hydrologic modelling for all watersheds (Appendix E)

We have reorganized this material to assist you in your review' All of the detailed

hydrologic outfut has been subdivided into appropriate sections. Furthermore, Appendices

e, g uni C contain the summary information pertaining to the three stormwater management

facilities to which we seek the Certificate of Approval'

Following confirmation from the Ministry that the enc^losed_,information is satisfactory' we

will gladiy forward the detailed engineering drawings for SWM Pond l' and 3 once again to

tn. MOB which will reflect the minor modifications to the design, noted above.

If there are any questions or clarifications required, please do not hesitate to contact the

undersigned or Mr. Thomas Dole of our office'

Ministry ol Environment

March 13, 2003

Page 2 of 2

occrlr over at least 24 hours following a short duration 25mm event.

We enclose with this submission the following supplemental inforrnation, which reflects the

revisions noted above to S WM P ond 1 and its tributary catchment area, as well as relevant

information for the other stormwater facilities presently before the Ministry for approval:

Yours truly,

R.J TES

Crozier, P
Project Manager
cFc/dh
H:\2002\PG 02 2727\Letter\03 I

t'r
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5 # 3846413
Stormulater Management HYdrologic Model 999 5555

***********************************************,****************************
*************************** SI{MH!lrtO-95W Vef,/3.1 ***************************
******* A single event and continuous hydrologic simulation model *******
******* based on the principles of HYMO and'its successors *******
******* oTTHYMO-83 and OTTHYMO-8g. *******
***************************************************************************
******* Distributed by: ,J.F. sabourin and Associates Inc. *******
******* , ottawa, ontario: rc73) .127-5199 *******
******* Gatineau, Ouebec: (819) 243-6858 *******
******* E-Mail: swmhymoGjfsa.con *******
************ ******************** * ************* ****** * **********************

99

+++++++ ticensed user: R.iI. Burnside and Associates
+++++++ Stayner SERIAL#:3846413

+++++++
+++++++

***************************************************************************
******* ++++++ pRoGRM ARRAY DIMENSIONS ++++++ *******
******* Maximum value for ID numbers : 10 *******
******* Max. nwnber of rainfallpoints: 5000 *******
******* Max. number of flow points : 5000 *******
****************************************************t**********************

******************** D E T A I L E D o U T P u T ************t*******
***************************************************************************
* DATE: 2003-03-07 TIME: 09:35:15 RUN COUNTER: 000679 *
***************************************************************************
* rnput filenarne: F:\2002\PG0239-4\POST-D-1\2YEAR-1\2-32.DAT *
* output filename: F:\2002\PG0239-4\PoST-D-1\2YEAR-1\2-32.out
* Surmury filename : F: \2002\PG0239-4\PosT-D-1\2YEAR-1\2=32.sum
* User comnents:

1:
2z
3:

********************************************************* ******************

001:0001---*#******************************************************************************
*# Project Name : Watershed 32 Post-Development 2 Year
*# Project Nunber : PG02 3948
*# Date : 01-20-2003
*ii Modeller : A. van Leeuwen and Thomas DoIe
** company : R.J. Burnside and Associates
*# License# :38464L3
*#******************************************************************************

I START Project dir. : E: \2002\PG0239-4\PoSr-D-l\2YEAR-1\
RainfalL dir. : F:\2002\PG0239-4\POST-D-I\2YEAR-1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 0

001 :0002--- ---------:-
*# 24 Hour Chicago Stonn
** 2yr (513/1 .5/0.754), Syr 1679/1.5/0.?58), 1Oyr (78L/t.5/0-"759)
** 25yr (939/!.5/0.763') , 100yr (tL39/L.5/0.'162)
*# Precipitation quantities were obtained from owen sound MoE

b-l



I cHrcAGO STORM I

i ptotal= 51.12 mrn I

rDF curve parameters: 
l: tti:333

c= .'154
used in: INTENSITY -- A / (t + B)^C

Duration of storm = 24.00 hrs
Storm tj,ne step = 5.00 nin
Time to peak ratio = .33

RAIN
nn/hr
r..563
1 .617
1.677
t.7 4t
1.81"1
1.889
t.97 4
2.069
2.L7 6
2.296
2.432
2.590
2.173
2.990
3 .250
3.570
3.97 4

4 .503
5.232
6.309
8 .096

lL.777
25.967

125.0?8
33t5t2
18.454
13.169
10.410
8.69s
7.515
6.649
s.983
5.454
5.021
4 .651
4.356
4 .093
3.864
3.663
3.485
3.325
3.182
3.052
2.934
2.826
2.727
2.635
2.550
2.4-t2
2.399
2.330
2.266
2.206
2.150
2.097
2.046
1.999
1..954
1.911

TIME
hrs

6.08
6.L7
6.25
6.33
6.42
6.50
6. 58
6.67
6.75
6.83
6.92
7 .00
? .08
'7.\'l
7.25
7 .33
1.42
7. s0
7.58
7.67
't.'15
? .83
7.92
9.00
8.08
8.17
8 .25
8.33
8.42
8.50
8.58
8. 67
I .75
8.83
8.92
9.00
9.08
9.17
9.25
9.33
9.42
9.50
9.58
9.6'l
9.75
9.83
9,92

10.00
10.08
10. L7
10.25
10.33
t0 .42
10.50
r.0.58
10. 67
10.75
1.0.83
70 _92

TTME
hrs
.08
.17

RAIN I

nrn/hr I

.530 |

.s34 |

.539 |

.s43 |

.s48 I

.ss2 |

.55? |

.552 |

.s57 |

.572 |

.577 |

.s82 |

.58? |

.593 |

.s98 I

.604 |

.610 I

.616 |

.622 |

.628 I

.634 |

.641 I

.64"1 |

.6s4 |

.661 I

.668 |

.676 I

.683 |

.691 |

.699 I

.707 |

.?15 |

.'t24 |

.733 |

.742 |

.7s1 1

.?61 |

.77L I

.?81 I

,792 |

.803 |

.s14 |

.826 I

.838 I

.850 I

.863 |

.876 |

.890 I

.905 I

.920 |

.93s I

.9s1 I

.968 |

.986 I

1.004 I

1.023 |

1.043 I

1.064 |

1..086 I

.25

.33

.42

.50

.58

.67

.75

.83

.92
1.00
1.08
L.17
L.25
r..33
1.42
1..50
1 .58
1.61
1.75
1.83
1.92
2 .00
2.08
2.L7
2.25
2.33
2.42
2.50
2.58
2.67
2.75
2.83
2.92
3.00
3.08
3. L7
3.25
3.33
3.42
3.50
3.58
3.67
3.75
3.83
3.92
4.00
4 .08
4.17
4.25
4.33
4.42
4.50
4.58
4.67
4.75
4.83
4.92

13.08
13. 1?
L3.25
13.33
t3.42
13.50
13 .58
13 .6?
13.75
r.3.83
t3.92
14 .00
14 .08
t4.L7

TIME
hrs

i.2.0s

RAIN
run/hr
t.4't9
1.455
1.435
1.414
1.393
1.3?4
1.355
1.336
1. . 31'8
1..301
7.244
1".268
L.252
1.23't
t.222
t.201
1.193
1.179
1.166
1.153
1.140
1 .128
1.116
1. 104
1.093
1.081.
1 .070
1 .060
1.049
1..039
1,.O29
1.019
r..010
1.000

.991

.982

.97 4

.965

.956

.948

.940

.932

.924

.9t1

.909

.902

.895

.888

.881

.87 4

.867

.86r.

.854

.848

.842

.836

.830

.824

.818

TIME
hrs

18.08
L8 .17
18.25
18 .33
L8.42
18 .50
L8.58
18 .67
18 .75
18.83
L8.92
19.00
19.08
19.17
t9 -25
19.33
t9.42
19.50
19.58
19.67
19. ?5
1.9.83
L9.92
20.00
20 .08
20.11

RAIN
mn/hr

.7 45

.'t 40

.736

. ?31

.727

.723

.718

.714

.710

.706

.'t02

.698

.694

.690

.686

.682

.6't8

.675

.67L

.667

.664

.660

.657

.653

.650

.646

.643

.640

.631

.633

.630

.627

.624

.62L

.618

. 615

.6t2

.609

.606

.603

.600

. s98

.595

.592

.589

.587

.584

.581-

.5',19

.5'7 6

.57 4

r 571
. s69
.565
.564
.561
.559
.556
.554

L2.L'l
12.25
L2.33
L2.42
12.50
]2.58
L2.61
1,2.'t5
L2.83
12.92
L3 .00

74 -25
r.4.33
14.42
14 .50
14 .58
L4.67
t4.75
14 .83

15 .75
15.83
x5.92
r.6.00
16.08

75
83
92

L6
L6
15

14.92
15.00
15.08
15.17
75.25
L5.33
t3.42
L5.50
L5.58
15.67

20 -23
20.33
20.42
20.50
20 .58
20.67
20.15
20.83
20.92
21.00
2r..08
27.L7
2t.25
21 .33
2L.42
2i..50
2L.58
21.67
2L.75
2t.83
2L.92
22.00
22.08
22.L7
22.25
22.33

t6.t7
16.25
L6. 33
L6.42
16.50
16.58
L6.67

22.42
22.50
22.58
22.67
22.75
22.83
22.92



870

11 .33
lt.42
i.1.50
1L.58
It.67
11. ?5
11.83
t!.92
]-2.OO

5.00
5.08
5.17
5.25
5 .33
5.42
5.50
5 .58
5.67
5.75
5 .83
5.92
6.00

832
"195

760
126

60s
578
qq?

527

L.109 I

1.133 I

1.158 I

1.18s I

t.21.3 |

7.243 I

t.27s I

l- .308 I

1.344 |

L.382 |

1,.422 |

1.466 I

1.513,I

11.00
11 .08
11.17
1.t.25

17.08
L'7.1'l
1"7 .25
t7.33
L1.42
17 .50
1? .58
]-7.6'7
L7 .75
r.7 .83
t"t.92
18.00

.8].2

.806

.801

.795

"qn
.785
.'t79
.7'14
.769
.7 64
.759
.755
.750

23.00
23.08
23.17
23,25
23.33
23.42
23.50
23.58
23.67
23.75
23.83
23.92
24.00

.552

.549

.54'7

.545

.543

.540

.538

.536

.534

.532

. s30

.528

.526

1

l.
L

L

t
L

1

1
1
1

1

L

L

17 .00 I

'l

I

I

I

I

I

I

I

I

I

I

I

694
663
633

502

001 : 0003------;-------
*#Catchment 32201 - External Area Enters as Stream 2

I DESIGN NASHYD I

| 01:32201' DT= 5.00 I

Area (ha)= 250.?0 curve Nunber (CN)=82'60

Ia (mn)= 1.500 * of Linear Res' (N)= 3'00
U.H. Tp(hrs)= '600

unit Hyd Qpeak (cms)= 15.959

'EAK 
ELOS (cns)=

TrME TO pEAK (hrs)-
RUNOFF VOI,UME (TUN) =
TOTAI, RAINFALI, (MN) =
RUNOFF COEFFICIENT :

s.9r.9 (i)
8.667

23.87 4

51.119.
.467

(i) PEAK FI,OI{ DOES NOT INCIJUDE BASEFI,OI{ IF ANY'

001:0004
*#Catchment 32203 - External Area Enters as Sheet FloI" west of Stream 2

I DESIGN NASHYD I

| 03:32203 DT= 1.00 I

2.00
1.500

.130

Area (ha)=
ra (run) =
U.H. TP (hrs) =

Curve Nunlcer (CN)=86.00
* of Linear Res. (N)= 3.00

Unit Hyd Opeak (ons1= .588

PEAK FLO!v (cns)=
TrME TO PEAK (hrs):
RUNOFE VOI.I,ME (mn) =
TOTAL RAINFALtr, (NIn) =
RUNOFF COEFFICIENT

.r.s8 (i)
8.117

21 .065
51.119

.529

(i) PEAK FLOW DOES NOT INCIJUDE BASEFLOV| IF ANY

00I:0005---
*#catchment 32204 - Externaf Area Enters as sheet tr'Iow East of stream 2

Curve Nuhber (cN)=85.90
* of Llnear Res' (N)= 3.00

Unit Hyd QPeak (cms1= 2.5L3

I DESIGN NASIIYD I

| 04:32204 DT= 5.00 I

Area (ha)=
Ia (mn) =
U-.H. Tp (hrs) =

20.40
1..500

.310

PEAK FLOW (cms)=
TrME TO pEAK (hrs)=
RUNOFF vOLUl4E (nun)=

TOTAI, RAINFATL (ruN) =
RUNOFF COEFFIC]ENT

.889 (i)
I .333

26.963
51 .119

.527

(i) PEAK FI,OW DOES NOT INCI,UDE BASEFI,OW IF ANY.

001:000 a-
**Catchment 32205 - Enters property as Tributary to Stream 2



I DESIGN NASHYD I

| 05:32205 Dr= 5.00 I

Area (ha)=
Ia (mm) =
U.H. Tp(hrs)=

curve Number (CN)=83.60
# of tinear Res. (N) = 3.00

28.10
r. .500

.l.?0

Unit Hyd Opeak (cns)= 6.31.3

(i)

(i) PEAK FI,OW DOES NOT INCLUDE BASEELOW IF ANY.

001:000?---
*#Catchment 31208 represents the Light Density Allan Subdivision whose Minor
**flows are directed from watershed 32 into watershed 31 and into the Georgian
**Bay Club SwM Pond 1. Major flows (above 5 year event) remain in Watershed 32.

PEAK FI,OW (crns) =
TIME TO PEAK (hrs)=
RUNOFF VOLU.ME (mn) =
TOTAI RAINFALI, (mn)=
RUNOFF COEFFICIENT

1.535
8.167

24.757
51.119

.484

I DESIGN STANDHYD I

| 06:31208 Dr= 1.00 I

Surface Area
Dep. Storage
Average Slope
Length
Mannings n

Area (ha)=
Total Imp(t)=

20
00 Dir

7
31 16.00

TMPERVIOUS PERVIOUS
4.97
1.50
5.00

40.00
.250

Conn. (t)=

(i)

(ii)

(ha) =
(nun) =
(t)-
(n)=

2.23
.80

5 .00
219.09

.013

Max. eff . Inten. (nm/hr) =
over (min)

gt,orage coef f . (nin) =
Unlt Hyd. Tpeak (nin)=
Unit Hyd. peak (qns)=

PEAK FI,OW (cns)=
TIME TO PEAK (hrs)=
RUNOFF vOLltME (rrn) =
TOTAL RAINFALI (nun)=
RUNOFF COEFFICIENT

125 .08

.35
8.00

2
a

2

50.32
51.12

.98

00
31
00
51

(ii)

.29

.00

.3i.

.00

.L4

64
10
05
12
67

75
I
I
I

8
34
51

*TOTA] S*
.77s (iii)

8.083
36.661
51.11.9

.717

(i)

(ii)

(iii)

CN PROCEDURE SELECTED FOR PERVIOUS IOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)

TTME STEP (DT) SHOUI,D BE SMATLER OR EQUAI,
TITAN THE STORJAGE COEFFICIENT.
PEAK FI,OW DOES NOT INCLUDE BASEFLOW IF ANY.

I COMPUTE DUALHYD

I Tota]Hyd 05:31208

TOTAL HYD

Average inlet capacities ICINLET] =
Number of inlets in systen ININI,ET] =
TotaL minor system capacity
Total major system storage [TM.]S?O] =

AREA QPEAK TPEAK
(cms ) (hrs I
.775 8.083

1na)
1-20

1..933 (cns)
1

1.933 (crns)
0. (cu.m. )

ID: NHYD

06:31208

R.V.
(run)

36. 661

DWF
(qns)
.000

MAJOR SYST
MINOR SYST

07 :208naj
08 :208nin

00
20

.000

.775
.000

8.083
.000
.000

.000
35.661

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOVIS IF ANY

001:0009---
**Catchment 32207 xepxesents open space olr the Allan Lands

I DESIGN NASHYD I Area (ha)= 1.50 Curve Nunber (CN)=86.00



| 08:32207 Dr= 1.00 I Ia (run) =
H. TP(fuas)=

1 500
094

*,of Linear Res. (N.)= 3.00
U

Unit Hyd Qpeak .(cms)= 609

PEAK FIOW (cmsl-
TrME To PEAK (hrs)=
RUNOFF VOTUME (ruN)=
TOTAT RAINFAIL (mm)=
RUNOFF COEFFICIENT

.144
8.05?

27 .O65
51.119

.529

(i)

(i) PEAK FLOVil DOES NOT INCLUDE BASEFI,OW IF ANY

001 : 00L0------:--:----:--
*#Catchnent 32208 represents open space on the Allan Lands

I DESIGN NASHYD I

I 09:32208 Dr= 1.00 I

Area
Ia
U.H.

(ha)= 2.00 Curve Number (CN)=86.00
(rnm) = 1,.500 # of Linear Res. (N) = 3.00

Tp (hrs) = .090

unit Hyd Qpeak (cns)= .849

PEAK FI,OW (CNS)=
TIME TO PEAK (brs)=
RUNOFF VOLUME (run)=
TOTAL RAINFALL (MN)=
RUNOFF COEFFICIENT

.L97 (i)
8.06?

2',7 .065
51. L19

.529

(i) PEAK FLOW DOES NOT INCTUDE BASEFLOW IF ANY

001:0011--
*#Add hydrographs 3220!, 32202, 32203 and 322Q4 to deternr-ine flow in stream 2
*l{near ttre southern proper,Fy line

I ADD HYD (S2pl ) | ID: NHYD AREA
(ha)

250.70
2 .00

20.40
28.10

.00
1..50
2.00

OPEAK
(clns)
5.919

.158

.889
1.635

.000

.t44

.197

TPEAK
(hrs )
8.6?

R.V.
(riln)

23.87
2't .06
26.96
24.'t6

.00
27 .06
21 .06

DWF
(cms)
.000
.000
.000
.000
.000
.000
.000

ID1
+!D2
+ID3
+rD4
+ID5
+fD6
+ID7

Olz322OI
03:32203
04232204
Q52322Q5
07:208naj
O8232207
09:32208

8.12
8.33
8. 1?

.00
8.07
8.07

**DRY**

.sUM 06: s2p1 304 . ?0 '7 .Lt2 I .50 24.22 - 000

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

001:0012---
*+Route Flow in Stream 2 (3220t, 32202, 32203,
**Line

32204t 108naj) to the North Pxope

ROUTE CHANNEL
IN> 06:S2pI

OUT< 07:!234rn

Routing time step (rrt.in) = 1.00
Nwnber of SEGMENTS = 3

Slopes (t)' CIIANNEL=3.30 FTOODPLAIN=3.30
LENGTH = 1383.00 (rn)

Distance Elevation
.00 213.00

12.40 209.00
1s.00 208.00
15.80 207.50
26.80 208 .00
44 .60 209 . 00
49.70 210.00
54 . r.0 2L2.O0
58. L0 2L4.00

3.0) ------>
Manning

.0800

.0800
.0800 / .0350 Main Channel

.0350 Maln Channel
.0350 / .0800 Main ChanneL

.0800

.0800

.0800
- 0800



DEPTH EIEV VOLUME
TRAVET TIME TABLE -:------------->

FLOW RATE VETOCITY TRJAV.TIME D X V
(cms1 (m/s) (n-in) (n2ls)

6.34
5.'17
s.33
4.92
4 .58
4 .30
4 .05
3.83
3.64
3.48
3 .34
3.2t
3.10
3.00
2.9t
2.83

(m)
.250
. s00
.7 94

1.088
1.382
L.67 6
1.971
2.265
2.559
2.853
3. L47
3.441
3 .735
4.029
4.324
4.6L8
4.9t2
5.206
5.500

(m)
207.'750
208 .000
zud.z94
208.588
208.882
209 .L7 6
209.47L
209 .7 65
210.059
210.353
270 -647
210.941
21t.235
2tL.529
2tt.824
2\2.118
2t2.4].2
212.706
213.000

(cu.m. )

. . L02E+04
.4088+04
. t01E+05
. L86E+05
.295E+05
.425E+05
.5678+05
.7 L9E+05
.880E+05
.105E+0.6
.122R+06
. L41E+06
.159E+06
.179E+06
.199E+06
.21.9E+06
.24t8+06
. 2 638+0 6
.2858+06

.949
6.024

zz.a t 1

48.770
85.078

r.33.055
L92.L7 6
261.439
34r..080
432.103
532.844
643.161
7 6;2.958
892.175

1030.7?9
11.78.939
1336.735
1503.890
1680.422

r.286
2.O42
-t. ugl
3.634
3.994
4.325
4.686
s.030
5 .360
5.697
6.02t
6.329
6.623
6.903
1 .t1t
7 .429
7.619
?.,918
8.149

t7 .92
tt.29

7 .46

.322
L.021
z ..taJ
3.955
5.52r.
7.252
9.234

LL.392
13.?15
16.255
18.948
2t.179
24.738
27 .8L6
3r..005
34.306
37 .7L6
41.223
44 -822

INFTOW : .ID= 
6

OUTFLO!{: ID= ?
s2pl

rn34

AREA
(ha)

304 .70
304. ?0

<---- hydrograph ---->
OPEAK 'TPEAK R.V.
(cns) (hrs) (run)
7 .Lt2 8.50 24,221
6.833 8.70 24.220

<-pipe / channel->
MAX DEPTH MAX VEI,

(n) (m/s)
.519 2.089
.s11 2.075

001 :0013----
*+Watershed 32206 Enters the Property as Tributary to Stream 2

I DESIGN NASHYD I

| 08:32206 Dr= 2.00 I

Area (ha)= 29.20
Ia (run) 

=. 1.500
U.H. Tp(hrs)= .570

Curve Number (CN) =76.4O
* of tinear nbs. (N)= 3.00

Unit Hyd Qpeak {cns)= 1.95?

PEAK FLOW (cnts)=
TIME TO PEAK (hTS)=
RUNOFF VOLITME (nun) =
TOTAI, RJAINF'ALL (run) =
RUNOEF COEFFICIENT

.5s5 (i)
8. 65?

L9.223
51.119

-31 6

(i) PEAK FI,OI{ DOES NOT INCLODE BASETIOIC IT ANY

*#Total flow exiting the property

I ADD HYD (fIOwOt) I ID: NHYD

ID1 07:1234rn
+ID2 0g 232206

AREA
(ha)

304.70
29.20

QPEAK
(cms 1

6.833
.555

R.V.
(run)

24.22
T9.22

DWF
(cms)
.000
.000

TPEAK
(hrs)
8.70
8.67

SUM 09:flowot 333.90 7.386 8.70 23.78 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY

001.:0015---
FINISH

*******************************************************************************
9IARNINGS / ERRORS / NOTES

Simulation ended on 2003-03-07 at 09:35:17
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Post-Development
Watershed 32

5 Year Event
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0c0:;,>
n00:?>
000!E>
000:9>
00030>

'tcaEchnert 3::lt - ext.;nal Area EDt€rs as sileah I

DssrGs Nx,HrD lDrul, xflYDrtn32:ol"l, m'l5lhin, Aesatl:!0.?l{ha)'
DWF.IO] {cN), cX/C'18:.6l, tP'lo.60lhls,
UINFN!.I I l&m/hr) , EID.- I
t-_-__------------- ----------------------r

)l - Esrelnal Area Enlsrs as 5h6.t F10! test of st!.an 3

lD.l3J, NHYD-t"33:03"1, nr'lrlnln. aPEA't:l {ha),
owF.l0l l6!l , gx76.lo€1, TF'10' lllb!!'
PAINTNL-I I lm/hrl, END'_I

llU0Jl)
00040> DgSlgN Ni:_Htt

il{ri4{}
!(:tt{5: 'rCrtuhn€u' l:; J!

.000{i} 0e!lGil N{;8tL

lqatchnertt l::r{ - Extelnal A!!a Enlers a. she.t F}ou EdiE of sllean:

lDtt {1, NHYDr(i32304'1, DT-l5lnln, aREA. [:0. 4 I {hal,
DdF-tot (cNr, 

"x7q.le5.-al, 
rP!to.lllhr5,

ptlNFS!.t t {ffi/hr}, END-- |
-- --- ------------- --- |

ent.!! plop€lty as irrbutaty t" stt"an:

lD. I5 l, NHYD' l"l::05"1, DT-t5ltrltr, APSAE l:3. I I {hil
DsF.lOl tcn!t, cN/c.lt3.t l, lP.l0.l?lh!r,
PAIilrNt.l t !r6/hrl , END.- I

0!0;1> . ------------- ----i
0c0i5>

---- |

ilr't5l >
(rl,ts:> 'rcrichn$tr: ll:,rn !.F!€!ent! rh€ Lrght Densl(y AIl.! subdr!rsroh Hhold Iino!
$!53, 'rrious .,r€ drrrct..d (loilr ht.rsh.d 3: rhto 9ai!rshed tt arrd rhto th€ Geotglrn
i $li> 'rF.!, .lr,' srtH ionri l. Ma)ot flows labov€ 5 vcnt 6v.nl' lgrnarn in u'Ecrsh'd 3:'
1 filS,
..ij05.;l !E!lGtl JlnilDlili tD.ltil, flHYDrl"3l:oe"l, OT.lllirrn, 493'1?.21lhdi.
1ir05.ri :,:rx9"io.ril, rtrP.(o.3rl, DBF!l0l{ehs,, !oss.l:1, cN.l90l,
i:niltt' slopErl5l{il.PAtNrALLcl,.,.l(m/h!i.END--I
a:no'!r'---- - ----- ---i---:-- _--_'----'----_l
0ll0j,0> coItuTE nuAlnlt lDrn-l"l
ciotl) $JlD.l7i,
i60i:r trIxlD.l8l,
Oinilr TXJSTO"IoI

crNlETrll.9l:) icn!), NrxLll-I ll
uatNHID.l":06n.1"1,
xinNHyD.li:oen'lnil,

(cu-n)

000.:t> 'lcatchn.r't ::1i? r.p!65ehis op.n sprce on the Allan.Lands
oo0;i>

lc.tctuErtt .,:-18 reFr.lcrit! oF.n sp!c. on th! All.n L.bdr

DESiGN NEJH|!

'lAdd hyd!tgralrxs l::or. 3:202, 32:03 and 33:04 Eo dlt{lnlne llov rn stt'rn 2

'herr tl,F r(u,n.!r p.op.rty l1n.

rDsutr'.1€1. NBID'Ins:pl"!. ID! !o .dd.l l+3+4+g+7+8+9)

OOOiS> DESTGN NASHI! lD.l6), NtstD-t'12:07-1,
DBa.l0l lcnt), cN/c.tf 6l
tltNFsl-l , I

m:trlnin, AP.EA.l1. 5) thai,
, rP.l0.094lhrs,
rm/h!l, E{D.- L

----------------- I
0rl0?0>
ec0'' l)
01!0i:>

0i0?{)
0!0?5>
0!0tdt
tic0?r>

0c079>
o00g 0>
0008 t>
0008:>
00('eJt
n00t4>
000851

1I i!90.

ini0 i t

!r: I Ol>
00 I 01)
0r! 105>
cl)10r.>
iit0;:

lD-191, NHIO-l-32:08' l, DT.l l,hrn, aRH. [1. 0l {h.l
DHr.tol tcro) , cN/c418€1, TPrl0.09llu5
partFrl-l , {m/hr} , END.- I

:r0l
:l:l
:r{!

0{:108> DestGN NAr:gai. rD.lrl, NHyD.l "32:or,"l, oT. l:ln,1n, AELI- t:9. 2l {h4,.
DWF.lOt (ch!t, cN/C.l?t.{1, 19.10.571h.r,
PtrNF&L-l l !Nn/h!r, ENn.-r

'lTiral t!!* €r.Lrrhg rhe plopetly

-ADo s?! rpsum.tgi, NHYD.l"flowot"l, 103 to !dd'{?+81

NI HID ---------- ---------- |

'tpeurF ii.* r!- srre.n': {32201, 3:?o:, l::03, 1220{, t08firl) to th! NorEh Ptope

IDour.lTl, NfltD-l"r:l{rn"t, lDrn.(al,
PDT. I Il lnrn) .
.H!6rH.ll383l {nl. Cisro:FE-t3.ll i ,

fPsloPE'{l.ll I l.
IECNW.{31, !sEg.l3l
r SEGAoUGHT tECD!sf tml ).(0.080, !5 -O

' DlsTNcE ih,. ELEVATIoN imll!Jo,
I r:.1,
tr5.' 115'6'
l:6'B'
144.(,
149'1 'l5l r'
li0. l,

qoult cf,+{N8l

Iu3tersl:el l:rJi Unret! th. Prop!rty as TlrLiutary to Strcinr :

-----. - ---- ---- |

rt5,:6,t 0.080,38.r1 N

:lll
3091
:o8l
:07.51
:0!l
:0it I

0tl I l)
0uil:>
Lrillt>
0n! I i)
{tiil!>

oiil tt)

!i: t9>
00t:0>
o0t: I >

F lHt sH

ficl l4>
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Ver. 3.1
oct. 1.997

5

Stormwater Management HYdrologic Model 999 s555
5 # 3846413

***************************************************************************
* * * * * ** * * * * * * * * * * * * * * * * * * * * Swlfiltl{o-9sW Vef /3 . 1 * * * * * * * ** * * * * * * ** * * * * * * * * * *
******* A single event and continuous hydrologic simulation modeL *******
******* based on the principles of HYMO and'its successors *******
******* oTTHYMO-83 and OTTHYMO-89. *****'**
.***************************************************************************
******* Distributed by: ,J.F. Sabourin and Associates Inc. *******
******* , Ottawa, Ontario: (613) ?27-5199 *******
******* Gatineau, Quebec: (8L9) 243-6858 *******
******* E-Maj_1: swmhlmo@jfsa.Com *******
***************************************************************************

HHHHH Y
Y
Y

HH
HH

+++++++ Licensed user: R.'J. Burnside and Associates
+++++++ Stayner SERIAT*:38464L3
+ ++ ++++++ + ++++ + + +++++++++++++++ +++++++++ ++++++++++++++++++++++++++++++++++ +

***************************************************************************
******* ++++++ PRoGRN,T.ARRAY DIMENSIONS ++++++ *******
******* MaXimUm:valUe fof ID nUmberS : 10 *******
******* Max. nunber of rainfall.points: 5000 *******
******* Max. nunber Of fIOw points : 5000 *******
***************************************************************************

******************** D E T A I t E D O U T P U T *******.*************
***************************************************************************
* DATE: 2003-03-0? TIME: 09:36:08 RUN COUNTER: 000680 *
***************************************************************************
* Input fi.lename: F:\2002\PG0239-4\PosT-D-1\sYEAR-1\5-32.DAT
* oulput filenarne: F:\2002\PGo239-4\PoST-D-1\5YEAR-1\5-32.out
* sunmary f ilename : F : \2 002 \PG02 39-4\POST-D-1 \sYEAR- I \5-32 . surn

User comnents:

+++++++
+++++++

*
1:
a.

3: *************

*+ Project Name
*# Project Nunber
*# Date
** Modeller
*# company
*+ License *
*+****************

I START

watershed 32 Post-DeveloPment 5 Year
PGO2 3948
ot-20-2003
A. van Leeuvren and Thomas Dole
R.'J. Burnside and Associates
384 64 13

***********************************************************

Project dir. : F:\2002\PG0239-4\PoST-D-L\5YEAR-L\
Rainfall dir. : F:\2002\PG0239-4\POSr-D-1\5YEAR-L\
onOTzERo = .OO hrs

METOUT= 2 (OUtPUt = METRIC)
NRUN = 001
NSTORM= 0

001:0002---
*# 24 Hour chicago storm
*# 2yr (513/1.5/0.?54), 5yr 1679/1.5/0.758)' 1Oyr (78L/L.5/0.759)
*# 25yr (939/1.5/0.7631, 100yr (]-L39/l-5/0.762)
*# Precipitation quantities were obtained from owen sound MoE



I cHrcAGo sroRM I

I Ftotal= 65.?2 nun I

IDF curve parameters

used in: INTENSITY =

Duration of storm = 24.00 hrs
Storm time step = 5.00 nj.n
Time to peak ratio = .33

A= 6?9.000
B= 1.500
c= .758

A / {t + B)^C

TIME
hrs

t2-a2
r.2 .50
t2.38
L2.67
t2.75
L2t83
L2.92
13. O0

13.08
13.17
t3.25
13.33
L3.42
13:50
13.58

TIME
hrs
.08
.t7
.25
.33
.42
.50
.58
.67
.75
.83
.92

1.00
1.08
1.17
L.25
1 .33
t.42
1.5.0
1.58
L.67
1.75
1..83
L.92
2.00
2 .08
2.17
2.25
2.33
2.42
2.50
2 .58
2.6"?
2.75
2.83
2.92
3.00
3.08
3.1?
3.25
3.33
3.42
3 .50
3.58
3.67
3.75
3.83
3.92
4 .00
4 .08
4.L7
4.25
4 .33
4.42
4.50
4 .58
4.67
4.75
4.83

RAIN
nm/br

.61L

.67 6

.681

.687

.693

.699

. ?05

.711

.7L7

.723

.730

.735

.'t 43

.750

.757

.164

.1'72

.779

.787

. ?95

.803

.811

.820

.828

.837

.846

.856

.865

.875
" 885
.896
.906
.91.7
.929
.940
.952
.964
.977
.990

1.004
1.018
1.032
1.047
1.062
1.0?8
1.095
1.tL2
L.t29
1.148
L,L67.
1.186
t.207
L.229
t.25t
t.27 4

1.299
I.324
1.35L
L.37 9

TlME
hrs

6.08
6.t7
6.25
6.33
6.42
6.50
6.58
6.67
6.75
6. 83
6.92
7.00
7 .08
7 .r7
7 .25
7.33
7.42
7.50
?.58
7.61
7.15
7 .83
7.92
8.00
8.08
8.17
8.25
8.33
8.42
8.50
8.58
8.67
8. ?5
8.83
8.92
9.00
9. 08
9. 17
9.25
9. 33
9.42
9.50
9.58
9.67
9.'t5
9.83
9.92

10.00
10.08
10. r.7
10.25
10.33
L0.42
10.50
10.58
10. 67
10. ?5
10.83
1n ot

TIME
hrg

18.08
18. L7
14.25
r.8 .33
18.42
18.50
18.58

RAIN
mm/hr

.944

.938

.932

.927

.92r

.916

.910

.905
"899
.894
.889
.884
.879
.87 4
.869
.864
.859
.854
.850
.845
.840
.836
.831
.827
.823
. 81.8
.814
.810
.806
.802
.798
.'t94
.190
.786
.782
.778
.775
.'1'tL
.'167
.'t 63
.7 60
.756
.753
.'149
.7 46
.7 42
.739
.736
.732
.729
.126
.723
.7L9
.7t6
.713
.710
.'107
.704
. ?01

, RAIN
nm/hr
1.989
2.058
2.134
2.2L6
2 -306
2.405
2.515
2.637
2.773
2.927
3.103
3.305
3.540
3.818
4.t52'
4.564
5.084
5 .166
6.705
I .095

10.405
1.5.1?9
33.689

164.31.7
43. s55
23.865
16. 985
13.404
11.180
9.653
I .534
7.674
5.99r
6. 433
s-969
5.5?5
5 -23'7
4.942
4.684
4.454
4.249
4.065
3.898
3 .'? 46
3.608
3.480
3.363
3.254
3. r.53
3.059
2.9'12
2.890
2.8t3
2.7 40
2.672
2.608
2.547
2 .489
2.434

r.2.08
L2.L7
L2.25
L2.33

RAIN
mm/hr
1.881
1.852
L.824
1 .798
t.172
1,.7 46
r-722
1.699
L.67'6
1.654
r-632
1.61.1
1.591
t -572
1.552
1..534
1.516
1.498
1.481
1.465
1.448
L.433
t.417
L.402
1.387
L.373
1.359
1.345
t.332
1.319
1.306
r -294
r.282
r.270
1 .258
t.247
1.235
t.224
L.2L4
1.203
1.193
.1 .183
r..173
1. 163
1.154
1.144
1.135
t.L26
1.11?
1.109
1. L00
r.092
1.083
1-075
1.06?
1.059
1.05?
1 .044
1.037

I L8.57
18. ?5
18.83
18 .92
19.00
19.08
19.t7
t9.25
19.33
t9.42
19.50
19.58
L9.67
19.75
19.83
].9.92
20.00
20.08
20.17
20.25
20.33
20.42
20.50
20.58
20.67
20.75
20.83
20.92
21.00
21.08
2L.17
2t.25
2r.33
2L.42
2L.50
2L.58
2I.67
2t.75
21.83
21.92
22.00
22.08
22.17
22.25
22.33

22.67
22.75
22.83
,) o.)

13.67
13.75
13.83
t3.92
14.00
14-08
14.!-l
L4,25
14 .33
14.42
14.50
14.58
L4 .67

15.1"7
15.25
r.5.33
L5.42
15.50
1s. 58
15.6?

L4.75
14.83
L4.92
15.00
15.08

L5.75
15.83
L5.92
r.6.00
16.08
16.r7
L6.25
16.33
l.6.42
16. 50
16. s8
16.67
1.6.75
16.83
14 0t

22.42
22.50
22.58



L'7

17
t7

?5
83
92

11
1.1

L1
L2

5.00
5 ,08
5 .1?
s .25
5.33
5.42
5.50
5 .58
5.67
5.75
5.83
5.92
5.00

1.408 I

1.439 I

t.47L l

1.s05 I

1.541 I

r..580 I

1.620 I

1.663 |

1,. ?08 I

1.?57 |

1.809 I

1.86s I

1.924 I

11.00
r.1.08
11. l-?
1r..25
11.33
rt.42
11.50
11.58
11.67

00

2.382 |

2 .333 I

2.285 I

2.240 |

2.L97 |

2.1,s6 |

2.tt? |

2.0'79 I

2.043 I

2.008 I

L.974 |

t.942 |

1.911 I

17.00
17 .08
l'l .1"7
L7 -25

1.029 I

t.022 |

r".or.s I

1.008 I

1.001 |

.99s I

.988 I

.981 1

.975 |

.969 |

.952 |

.956 I

.9s0 I

23.00
23.08
23.11
23.25
23.33
23.42
23.50
23.58

.698

.695

.692

.689

.687

.684

.681

.6?8

.675

.6-t3

.670

.667

.665

'J.'l

t1
33
42
50
58
67

t7 .75
17 .83
L7 .92
L8 .00

23.6't
23.15
23.83
23.92
24 .00

001:0003---
*#Catchment 3220:- - External Alea Enters as stream 2

I DESIGN NASHYD I

| 01:32201 Dr= 5.00 I

Area (ha)= 250.70 curve Nuriber (CN)=82'60
Ia (nsn)= 1.500 * of Linear Res. (N)= 3.00
U.H. rp(hrs)= .600

Unit Hyd Qpeak (crns)=

PEAK FLOW (cns)=
TIME TO PEAK (hrs)=
RUN.FF voLUME (nun)=

TOTAT, RAINFALL (.^)=
RUNOFF COEFFICIENT

15.959

9.042 (i)
8.667

35.032
65.720

.533

(i) PEAK FLO!{,DOES NOT INCLUDE BASEFLOW IF ANY.

001:0004----
**Catchment 32203 - External Area Enters as Sheet FIow west of stream 2

I DES]GN NASHYD I

| 03:32203 DT= 1.00 I

Area (ha)= 2.OO Curve Nudcer (CN)=86.00
Ia (run)= 1.500 # of Linear Res. (N)= 3.00
U.H. Tp(hrs)= .130

unit llyd Qpeak (cms)= .588

PEAK FLOW (cms1=

TIME TO PEAK (hrs)=
Rt N.'F voLWE (mn) =
TOTAT RAINFALT (nrm) =
RUNOFF COEFFICIENT

.239 (i)
I .117

39.067
65.120

.594

(i) PEAK FIOW DOES NOT INCI,UDE BASEFI,OW IF ATiIY.

001 : 0005-------------J
*#cai.chment 32204 - External Area Entels. as sheet Flor't East of stre am2

I DESIGN NASHYD I

| 04:32204 DT= 5.00 I

Area (ha)=
ra (run)=
U.H. Tp(hrs)=

Curve Nunber (cN) =85.90
* of Linear Res. (N): 3.00

20.40
1..500

.310

unit Hyd Qpeak (ons1= 2:5t3

PEAK FLow (cms)= 1

TIME TO PEAK (hrs)= I
RUNOFF VOLUME (run)= 38
TOTAT RAINFA],L ('*) = 65

RUNOFF COEFFICIENT

.338

.333

.940

.'t20

.593

(i)

(i) PEAK FI,OVI DOES NOT INCLUDE BASEFI,OW IF ANY

001:0006--:
*#Catchment 32205 - Enters property as Tributary to Str€am 2



I DESIGN NASHYD I

| 05:32205 DT= 5.00 I

Area (ha) =
Ia (mm) =
U.H. TP([351=

,curve Nunber (cN1=g3. aa
# of tinear Res. (N)= 3.00

28 .10
1 .500

. l,?0

Unit Hyd Qpeak (cms)- 6.313

PEAK F],Ow (cms)=
TIME To PEAK (hrs)=
RUNOFF VOIJI,ME (Tun) =
TOTAT RA]NFALL (nm)=
RUNOFF COEFFICIENT

2.500
8.16?

36.t62
65.720

.550

(i)

(i) PEAK FI,OW DOES NOT INCI,UDE BASEFI,OW IF ANY

001:0007-------
*#Catchment 31208 represents the tight Densi.ty Allan Subdivision whose Minor
*#flows are directed from Watershed 32 into Vlatershed 31" and into the Georgian
*#Bay club sv|M Pond 1. Major flows (above 5 year event) remain in Watershed 32

I DESIGN STANDI{YD I

I 06:31.208 DT= 1..00 I

Surface Area
Dep. Storage
Avelage slope
Length
Mannings n

Area (ha)= ?.2O
Total InP(E)= 31.00

IMPERVIOUS
2.23

.80
5.00

2L9.09
.01.3

Otr. 
"onn.('*,= 

16.00

(i)PERVTOUS
(ha) =
(nm)=
(8)=
(n)=

.9't

.50

.00

.00
250

4

1

5
40

Max. eff . Inten. (mn/hr) =
over (min)

storage Coeff. (nin)=
unit Hyd. Tpeak (nin)=
Unit Hyd. peak (cms)t

PEAK E'LOV| (crns)=
TrME To PEAK (hrs)=
RUNOFF VOLUME (run)=
TOTAT RAINFAI,L (mn) =
B.I-INOFF EOEFFICIENT

L64.32
2.00
2.07 (ii)
2.00

.55

.4't
8.00

64.92
65.72

-99

118.24
?.00
7.08
? .00

.16

t.02
8 .09

47.43
65.12

"72

(ii)

*TOTALS*
1.209 (iii)
8.067

50.233
65.720

-164

(i)

(ii)

(iii)

CN PROCEDURE SEIECTED FOR PERV]OUS LOSSES:
CN* = 90.0 Ia E Dep. Storage (Above)

TIME STEP (DT) SHOUI,D BE SMALLER OR EOUAL
THAN THE STORAGE COEFFICTENT.
PEAK FLOW DOES NOT INCIJUDE BASEFLOIV IF ANY.

001:0008------

I COMPUTE DUAI,HYD I

I TotalHyd 06:31208 I

Average inlet capacities ICINLET] =
Nurnber of inlets in system ININIJETI =
Total minor system capacity
Total major system storage ITMiISTO] =

1.933
1

L.933
0

1 crns 1

(cns)
(cu.m. )

TOTAI. HYD

rD: NHYD

06:31208

AREA
(ha)
7.20

OPEAK TFEAK
(cms) (hrs)
L.209 8.06?

R.V.
(run)

50.233

DWF
( crns )
.000

MAJOR SYST
MINOR SYST

07:208naj
08:208nin

.00
7.20

.000
1.209

.000
8.06?

.000

.000
.000

50.233

NOTE: PEAK FLOWS DO NOf INCLUDE BASEFLOWS IF ANY.

001:0009--- -:---------
*+catchment 32207 represents open space on the Allan Lands

I DESIGN NASHYD I Area (ha)= L.50 Curve Nuniber (CN)=86.00



| 08:32201 DT= 1.00 I

Unit Hyd Qpeak (cms)=

PEAK FLOW (CMS) =
TrME To PEAK (hrs)=
RUNOFF VOIT,ME (MN) =
TOTAL RAINEALtr. (MN)=
RUNOFF COEFFICIENT

ra (run) -
U.H. TP{hrs)=

609

#, of tinear Res. (N)= 3.001.500
.094

.219 (i).
8.06?

39.067
65.720

.594

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

001:0010---
**Catchment 32208 represents open space on the AIIan Lands

(ha)= 2.OO Curve Nurnber (CN)=86.00
(rnn) = 1.500 * of Linear Res. (N) = 3.00

Tp (hrs) = .090

Unit Hyd Qpeak (cns)= .849

I DESIGN NASHYD I

| 09:32208 Dr= L:00 I

Area
Ia
U. H.

PEAK FLOW (cns)=
TIME TO PEAK (hrs)=
RUNOTF VOLTME (nun)=
TOTAL RAINFAI,I (MM) =
RI'NOFF COEFFICIENT

.299
8.067

39.067
65.720

.594

(i)

(i) PEAK FLOW DOES NOT. TNCLUDE BASEFLOW IF ANY.

001.:0011---
*#Add hydrographs 322OLt 32202, 32203 and 322O4 to determine
**near the southern proPerty line

flow in Stream 2

I ADD HYD (S2P1 ) I ID: NHYD

ID1
+ID2
+ID3
+ID4
+ID5
+ID6
+ID7

AREA
(ha)

250.10

suu 06:S2pl 304.?0 10.84? 8'50 35'4? '000

NOTE: PEAK FtOwS DO NOT' INCIJUDE BASEFLOWS IF ANY'

0L=3220L
032322O3
04232204
05:32205
07:208naj
OBz3229'l
09:32208

QPEAK
( crns )

9.042
.239

R.V.
(rtult)

35.03
39.0?
38.94
35.16

.00
39.07
39.07

TPEAK DWF
(cns)
.000
.000
.000
.000
.000 **DRY**
.000
.000

2
20
28

1
2

00
40
10
00
50
00

#"
'99e-(2Jv
.299

(hrs)
8.57
8.tz
8.33
8.17

.00
LO?
8.07

1

001:0012---
**Route Flow in Strean 2 (32201, 32202, 32203, 32204,
*{*Line

108naj ) to the North ProPe

3.0) ------>
Manning

.0800

.0800
.0800 / .0350 Main Channel

,0350 Main Channel
.0350 / .0800 Main channel

.0800

.0800

.0800

.0800

ROUTE CHANNEL
IN> 06:S2p1

OUT< 07 z]234xn

Routing time steP (rnin) = 1.00
Nunber of SEGMENTS = 3

Slopes (t)' oHANNEL=3.30 FLoODPLAIN=3.30
LENGTIT = 1"383.00 (n)

Distance ELevation
213.00
209.00
208.00
207.50
208.00
209.00
210.00
2t2.00
214.00

.00
t2.40
15.00
1.5.80
26.80
44. 60
49.70
54. L0
58.10



DEPTH ELEV VOLUME FLOW PATE VETOCITY TRAV.TIME D x V

1

L

L

L

2
2
2
3
3
?

4

4

4

4

5
5

(m)

.250

.500

.7 94

.088

.382

.67 6

.97t

.265

.5s9

.853

.t47

.441
??R

.029

.324

INFI,OW :
OUTFTOW:

(n)
207 .750
208.000
208.294
208.588
208.882
209 -t7 6

209.471
209 .'165
210.059
210.353
2t0.647
210.941
al l n?i

2tt.529
ztt.824
2L2.lL8
2L2.4L2
2t2.7 06
213.000

(cu.m. )

.102E+04

.408E+04

. L01E+05

.185E+05

. 2 958+05

.4258+05

.5678+05

.719E+05

.880E+05

.1058+06

.L228+06
- 1418+06

1 BOFrna

.1?98+06

.199E+06

.219E+05

.24t8+06

. 2 63E+06

.2858+06

(cms)
.949

6.024
22.51 4

48.770
8s.078

133.055
t92.17 6

26L.439
341.080
432.103
532.844
643.161
?61 oqo

892.t75
1030. ?79
1178.939
1336.735
1503 . I 90
t680.422

(n/s )

1.2e6
2.042
3.091
3.634
3.994
4.325
4.686
5.030
5.360
5.697
6.021
6.329
a c.>?

6. 903
7.L7t
7 .429
'7.679
?i9r8
8.149

lmin)
L7 .92
Lt.29

7 .46
6.34
5.77
5.33
4.92
4 .58
4.30
4 .05
3.83
3.64
2 

'O
3.34
3.2L
3. L0

' 3.00
2.9L
2 -83

(n2ls)
.322

1.021
2.455
3.955
5 .521
7.252
9.234

LL-392
13 .715
16.255
18.948
2L.779
ar ??o
27.816
31 .006
34 .306
3?.7L6
4t.223
44.822

618
9L2
206
500

ID= 6:S2p1
ID= 7:L234rn

AREA
(ha)

304.70
304.70

(cns)
10.847
10.438

(mn)
.472
.4'tL

<---- hydrograph ---->
OPEAK TPEAK .R.V.

<-pipe / channel->
MAX DEPTH I.IAX VEL

(n) (n/s)
.586 2.266
.5?8 2-243

(hrs )

8.50 35
8.68 35

001:00i3---
**$latershed 32206 Enters the Property as Tlibutaly to Stream 2

I DESIGN NASHYD I Area (ha)= 29.20 Curve Nunber (Ctt1=76.n0
| 08:32206 DT= 2.00 I Ia (nun)= 1..500 * of Linear Res. (N)= 3.00

U.H. Tp(hrs)= .570

unit Hyd Qpeak (cns)= 1.957

PEAK FIJOW (crns)= .868 (i)
TIME TO PEAK (hrs)= 8.667
RUNOFF vOLtME (nun)= 28.905
TOTAL RiAINEAITI (run) = 65.120
RUNOFF COEFFICIENT = .440

(i) PEAK FLO!{ DOES NOT INCLUDE BASEFLOW IF ANY.

*l+Total flow exiting the property
001:0014---

I ADD HYD (flOwot) I ID: NHYD

ID1 07:1234rn
+tD2 08232206

APAA
(ha)

304 .70
29.20

OPEAK
( crns;

10.438
.868

TPEAK
(hrs)
8.68
8.6'l

R.V,
(r'n)

35.47
28.9t

DWF
(cns 1

.000

.000

UM 09:flowot 333.90 1.1.304 8.68 34.90

NOTE: PEAK FLOWS DO NOT INCI,UDE BASEF],OI{S IF ANY.

.000



Post-Development
Watershed 32
10 Year Event
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70-32.DAT)(r: \
o000t>: Hetlrc unrts

00003>
o0004>
00005>
0000i>
00001>
00008>
00009>
000 t0>
000It>
cool:>
00013>
0001{>
00015>'l
00016>'l
000r7>.1
00018>.1

'I Plol.cE N.i'.
'I Pro)€ut NuiDer

.l Hod6ll€t

' r0 r.a! P6sr-Dev€

SIAIJ

: uat.lshsd 32 PosE-D.veloPnent 10 t6er
: PGo2 3948
: Ol-20-2003
: A. v.n L.lueen and Thohar Dole
: B,J. Auln5ld€ .nd Alsocirtcs
:3846413

IopF€nr Flos! fo! waEatlhed 3?

?ZeRO.tO.0!, nEToUT-l:1, NsloPI'(Ol
I | <--!rorh fll.nshe, on! Per Irn€

NRUN'(t]
for NSTOU Elhe

CHT CAGO stolx

--------------l

rl9/1 1 Azl
l10E

tuNtTs.l2l, Io't:{l thts}, RTP!(0.1331, csDl'151 {Din)
tCNEcs.I T J,
A-l?Erl. B-tl.5t, and c-10.?591,

ocol3>
0f,0:{>
0co:s>
000:t> oEslcN [Asari
0c0:r t

Exr€1n.l Ar.a Entcrs as Srr€.n 2

lo. | 11, NHyD.t "32:or"l. Dr-t5lmin, SEA' (150. ?l lh:)
DwF.lol (cN), cN/c.li:.(1, TPrl0.€0lhrs'p$tdF&Ltl | {rM/hr) , END.- I0c0:i>

000:9>
900t0>
0c031>

'rti0l:)

000t9>
00o20>
000: I >
000::>

04,0{ 4 }
0il045)
000qr>
0cO{ -')
0{i04 6 >.
!00{ 9>
lii!050>
0t091)
0005:>
0!051>
o00s4>
00055>
00059>
0c091>
0o058>
00059>
o0c60>
0006t >
o00r,:>
(co€1,

(r!G45:
0t0r,i >

rCatchm€n! l?:t1

----- |

'iCrtchn.ri 3::i3

OES IGil il:::Hi!
!r'rt1l { >

rO"{31, NHyD.l"3!303" L
Dwr,l0l tch!1, ctr/c.ltr,l
PAINFALI.I, , I

Ertcrnal A!!r Ent€ls as sh..t flo! we.r of Streln I

D""(u
, TP-10

hrn. A?eA.t:l {hai
. rlth!s,
, ENlt'_ t

iricl{: ' --.-.--.---- --
0irlt?>
oools>'lcarqlhe[r ]::rl
!GC39>
0c0r0> DEstGx NA.iHrr

!(io{t:
0Lrod3> . .--------------

Elt.rhal A!.a Ent€ls a! sht.l flor E.rt of sriEan :

ID.t4l. NHYD.{"32:o{r'1, ol. l5)min, NEAt(?0. {l (ha)
DOF.lol (ch!), ctr/c.185,91, lP.l0.3rlhrr'
PItuFEL.l I (m/h!), END.-I

'lCatc\hetr. l::J5

DESt6t riairtiL

Ent€!s ploporry .s Tlibui.ry to st!..[ :

t iis/hr) END-- I

lDtl5l, NHxD.
DarE | 0: tcN) ,
PAINFTL.I ,

{'32:05"1, DTrlSlmn, APEAII:(. rl (ht)
cN/c-183.{1. tP.l0. ITlhts,

-------------l

'lcarchhlnr 3r:ii r!p!G!.;ts the light D.n!ttv allsn subdrvtlron who!. xinor
'lflous .r. drrsctcd (!on eat€rlh.d 3l rnto s.t.!sh.d ll and rnto the Geotgian
'lE^v c\ri) s@ ?oDd l. !ajo! ffot! lsbove 5 yoi! lvehti r€narh iD waB'llhcd 32'

DEsrd sT.uDHtr, rD-161, NHID-("31206"1, DT-tllhin, aRB't?.31 !fi),'lrxi-ib.1€1, itxP.(o.iil. wF;lol lch!1, rcss'ttl' cN't901,
slopE.I5t(c). BtNFr!.1 . ,, l{m/h!), DND-_l

cots9urE lLrALHtl NIN!ET.( lltDin.t6l. cItrLEa-l r. 93ll (f,!)
sJlo-t71, I.JMID-t"?o0h6l"l
nINID.lEl, trlnlHxD-["]o8tsrh'l
TilJsTo- l0l {cu-mt

rlc0l0>
0c0?i>
ori0?:>

r9.l8l. NHYD.l"3::07'1,
wF.lol l#l, cN/c-18;l
PIINFALL.(, . ,I

mr tl ldin, N.hr{ l.5l (ha;
, ?P-10.09{}h!s,
(m/h!l ' txD" l

lcatclm€trt l::Jt r!lr!!s!n!! op.n lprce on th€ All.n Lindr

00G€r> DEStGN lA$iil

(rtC?e:'-.--------

rtfor{: . -,------:,---.-.-r------------:

-- --- I

------ ---- ---- - ------ l

a,sofl> 'lc.tchmeDi 3::tg r.presont! opln rp.ce on tlra AII!n Landt
00c14>
o0ot5> oEslG! NAsit' Drl g), xflYD't"3220S" 1, OTrl rlnin, AEsr (:. ol lh.i
0c0t6> ilF.l0ltcro). cN/c'186), TP'to.ogllrt!,
0o0rr> PATNPNL-I llm/h:), ExD.-l

0c079:
o{iO$0> 'tA\td hyorDgrirt!! l:101, 3:20:, 32:Ol 6nd 3!:o4 to detdlhrhe !loF rn str'aF Z

ololla'ln.rr rr:i e(urle.r prop€rty llne.
!a (iY::
cloil> tDc fJl: ,Oeuh.l€1. NHYD-('s:Pl"l, lOs to !dd'll|3+4+5+7+gr9l

ii(rc;") 'rFruri 5i!" r.. srr€as : {l::01, 3:20:, l::Oj 3:?04, l06nBJl io Bhe flort; 9top.

00009>
00090>

ROUIE CBINE! IDout,l7l. NHID.l"l:3{rn"l, Iprn!ltl

0009 I >
0009:>
ooo93,
0009{>
oc095t
00096>
0009?>
0009t>
00099>
0clo0>
{;a lc l>
r0 to:)
00101>

0cl0r>
ic l0-'>
0ctoi> DEstGil [ajiilt
0( l095

1D-18t, NHyD-t"l22o€"i r DT:l?lhin, Alu''l:9.21 ih.l 'DvF.t0l (em!f , c[lc't1'..41, TPrl0.5tlh.5,pAtNF[!.[ ltm/hr), ENO.-I

PDT.(ll lb1nl,
caLG?H'(11031 tmt, cHsLoPE-13-31 I ),

FPSIoPE.l3.3t I ,i,
sEcNUM.l3l, NsEo.lll
i sacnoOor, gEaDtsr ib)t-{0.060,ts -o.o3s':€-8 0.080.58.11 N

r DI5TNCS ln), ALEVATIoN lmll.[0, 213,
lL?'4' 3091
tls, :o8l
lr5.e' 20?.51
l?6.8. ioEl
t{4.6; ?091
119.1 ' :1ol
154.1, 2!2t
I'l:l: 

" --i111--:----- - ------ |

rvjjrerlhrd :i::la lntels Eh. Prop.lry a3 TrrhuE5ty io Stterm :

lTota] tlcu er:riin! th€ property
00tl{>
o0lt5> ADD ttD

0il rt>
.cc ! t:>
0cl l:>

l6)

!9>

0c
oc
0(

IDsun.t9l, NflYo. ['rf loroiEl tDs ro idd.t7+rl
--- - - ------ ----.-- ------- t

!IN I-{H

cc I i9>
0f' l:0>
ilit:t>
{. !::r-
-:.1:::.
:1, l:i..

L
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Stormwater Management HYdrologic Model

**********************************************************,*****************
******* ***** *******t* ****** SWMIIYI{O-9SW Vef /3 . 1 **** ******************* ****
******* A single event and continuous hydrologic simulation model *******
******* based on the Principles of HyMo and'its successors *******
******* oitgyt{O-gS and OTTHYMOTS9. *******
.***************************************************************************
******* Distributed byi J.F. sabourin and Associates Inc' *******
******* 1 Ott""., ontario: (61'3) ?2?-5199 *******
******* Gatineau, Ouebec: (819) 243-6858 *******
******* E-MaiI: swfiftlmoGjfsa.Con *******
****************************i**********************************************

+++++++ Licensed user:
+++++++
+++++++++++++++++++

***************************************************************************
******* ++++++ PROGRAM ARRAY DIMENSIONS ++++++ *******
******* MaXimUm valge fqr ID nUmbers : 10 *******
******* Max. number oi rainfall points: 5000 *******
******* Max. nunber Of flow pgint5 : 5000 *******
*****t*********************************************************************

******************** o'h r e r LE D ou r PU T ********************
****************************************************+**********************
*DA!E:2003-03-0?TIME:09:3?:02RUNCoI'NTER:000581*
***************************************************************************

hputfilename:F:\2002\PG0239-4\PoST-D-1\10YEAR-1\10-32'DAT
output filename: F: \2002\PG0239-4\PosT-D-1\1gYEAR-1\10-32'out
Sumrnary f ilename : F : \2002 \PG0239- 4 \POST-D-1\1oYEAR-1 \10-32' sum

User cornnents:

* 3! 
,

** * * * * * * * * * ** * * * * * * *TffiIJTI x * * * * * * * ** **** * * ** *** ***** * * *** * * * * **** *

R..t. Burnside
Stayner

and Associates
SERIAL+ :3846413

+++++++
+++++++

*

*
*

1*'). *
*

001 : 000 1--------
****************
** Project Name

PG02 3948
01-20-2003
A. van Leeuwen and Thomas DoIe
R.it. Burnside and Associates

*+ project Nunber
** Date
*+ ModeLler
*+ Company*# License +
*+************

I START Project dir. : r:\2002\PG0239-4\PoST-D-1\10YEAR-1\
Raiitatt dir. : F: \2002\PGO239-4\Posr-D-l\10YEAR-1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)
NRUN = 001
NSIORM= 0

001:0002---** 24 Hour Chicago Stonn*i zyr (513/1.5/0.754l, Syx (679/1.5/0.758), 10vr (78L/L'5/0'759)
*# 2Eyr e3g/7.5/o.763), 100yr (!t39/t.5/o-762)
*{* Pricipitation guantities were obtained from owen Sound MoE

-t



TIME
hrs

12 .08
L2.17
L2.25
L2.33
t2.42
12 .50
r.2 .58
t2.61
12.15
12.83
t2.92
13 .00
13 .08
L3 .1.7
L3.25
13 .33
L3.42
r.3 .50
1.3.58
13.67
13. ?5
13 .83
t3.92
L4 .00

.50

.58

TIME
hrs

L8.08
18 .17
18 .2s
18 .33
L8.42
18 .50
1.8.58
18.67
18 .75
18.83
L8.92
19.00
1"9.08
19.1?
L9.25
r.9.33
L9.42
19.50

58
67

RAlN
rnrn/hr
1.074
1 .067
r..061
1.054
1.048
t.042
r..035
L.029
1.023
1.017
1.011.
1.00s
1.000

.994

.988

.983

.977

.912

.966

.961

.956

.951

.946

.941

.936

.931

.926

.921

.9L7

.9]-2

.90?

.903

.898

.894

.890

.885

.881

.877

.872

.868

.864

.860

.856

.852

.848

.844

.840

.837

.833

.829

.825

.822

.8r.8

. 815

.8r.1

.808

.804

.801

.7 97

RAIN
rnm/hr
2.142
2.109
2.O18
2.047
2.0L7
1.989
1 .961
1 .934
1.908
1.883
1 .858
1.835
1.812
1. ?89
1.161
L.7 46
1.726
1. ?06
1.586
t.667
t.649
1..631.
r..6r.3
1 .596
1 .5?9
1.563
1.547
1 .531
1.516
1.501
1.481
L.413
1.459
1.445
1.432
1.4L9
1.406
1..394
1 .381
1.369
1.358
L.346
1 .335
t.324
1.313
1 .302
L.292
1 .281
1.27'J.
t.26t
L.252
L.242
1.233
1.224
L.2t4
r -206
1.197
1. 188
1.180

19
19
19
L9
1.9

20
20
20
20

.?s

92
83

.25

08
t1
25
33
42

t4
t4
14
t4
1.4

14
L4

00
08
\1

21.00
21.08
2L.t7
2t.25
21.33

20.33
20,42
20 .50
20.58
20 -67
20.75
20.83
20.92

2t.42
21.50
2r..58
2L.67
21.15
21.83
2L.92

t4.67
L4 .75
L4 .83
L4.92
15.00
L5.08
15.1"7
t5.25
15.33
L5.42
L5 .50
L5.58
15.67
15.75
15.83
t5.92
16.00
16. 08
'J,6.17
L6.25
16.33
16"42
16.50
L6.58
16 .67
]-5.75
16.83
16.92

22.00
22.O8
22.t7
22.25
22.33
22 "42
22.50
22.58
22.67
22.75
22.83
22.92

rDF curve parameters' 
3: 

tti:333

c= .'159
usedin: INTENSITY= A/ (t+B)^C

Duration of storm = 24.00 hrs
Storm time step = 5.00 min
Time to peak ratio = .33

11 .881.
11 .343
38 - 555

.34L

.079

.845

.634

.444

.2',tt

.tL2

.95'7

.833

.709

.593

.486

.386

.293

.205
- LZZ
.044
.97L
.901
.836
.173

RAIN
mrn,/trr
2.265
2.344
2.43t
2.525
2.627
2.140
2.865
3.004
3.160
3.336
3.535
3.766
4.035
4.352
4.134
5.204
5. ?98
6.577
7.649
9.239

TIME
. hrs
6.08
5. 17
6.25
6.33
6.42
6.50
6.58
6.67
6.'75
6.83
6.92
?.00
? .08
7.t7
7.25
7.33
7.42
7 .50
7 .58
1.61
7 .75
7.83
7 .92
8.00
8.08
8. L7
I .25
8.33
8.42
8.50
8. s8
I .6?
8.?5
8.83
8.92
9 .00
9.08
9.17

188.64?
49:869
27 .290
1 9.410
15.311
L2.161
11.020
9.740
8.157
1 -976
?.339
6.809
6.359
5.973
5.636

9.25 5
9.33 5
9.42 4
9.50 4
9.58 4

9.67 4

9.75 4

9.83 3
9.92 3

10.00 3
10.08 3
10.17 3
10.25 3
10.33 3
t0.42 3
10.50 3
r.0.58 3
10.67 2
L0.?5 2
L0.83 2
L0.92 2

I CHICAGO STORM I

I Ptotal= 75.04 mm I

P"AIN I

run/hr I

TIME
hrs
.08 .7 63

.7 69

.775

. ?81

.788

.795

.801

.808

.8L5

.823

.830

.838

.845

.853

.861

.869

.878

.886

.895

.904

.913

.923

.932

.942

.952

.963

.913

.984

.996
1.007
1.019
1.031
1.044

.t7

1.056
1.0?0
1 .083
1 .09?
1-]-t2
L.L27
L.L42
1 . r.58
t.L'7 4
1. 191
t.209
I.227
r.246
t.265
1.285
1.306
1.328
1.350
L.37 4

1.398
1.424
1 .450
1.478
1".507

.25

.33

.42

.50

.58

.6't

.?5

.83

.92
1..00
1.08
t.L7
t.25
1.33
L.42
1. sq
1.58
L.67
1.75
1.83
!.92
2.00
2.O8
2.L7
2.25
2.33
2.42
2.50
2.58
2.61
2.7 5
2.83
2.92
3.00
3.08
3.17
3.25
3 t433
3.42
3.50
3.58
3.67
3.75
3.83
3.92
4 .00
4.08
4.t'?
4.25
4.33
4.42
4.50
4.58
4.67
4.75
4.83
4 -92

1 .538
1.569



1.603
1..538
1.5?5
L.7L4
1 .755
L.798
1.844
r..893
1.945
2.001
2.060
2.t23
2.t92

5.00
s.09
5. L7
E 

'E
5.33'
5.42
5.50
5.58
5. 6?
5 .75
s.83
5.92
5.00

LL.00
11..08
L1.1?
It.25
11.33

11. ?5
11 .83
tL.92
12.00

2.1L4
2.657
2.603
2.552
2 .503
2.456
2.ALL
2.368
2.326
2.287
2.248
2.2L2
2.1,7 6

. L?1

. 163

.155

.14'7

. L39

.132

.124

23.33
23.42

.7 94

.791

.787

.7 84

.?8L

.778

.'17 4

.77L

.7 68

.765

.7 62

.759

.756

l7
11

00
08
1'7

1

I
1

1

1

1

1

1

1

L

L

1
1

23.00
23 .08
23.L7
23.25

23,50
23. s8
23.67
23.75
23.83
23.92
24.00

L7.
L'l .

t7.
25
33

TT.42
11 .50
11. s8
11.67

L't .42
17.50
L7.58
L7.6't
1?.75
1.7 .83
L'7.92
1.8.00

109
L02
095
088
081

. L1?

00l.:0003---
**catchment 32201 - External Area Enters as stream 2

I DESIGN NASHYD I

| 01:32201 DT= 5.00 I

Area
IA
U.H.

(ha) = 250.70 Curve Nurnber (Ctl1=92 . UO

(mm)= 1.500 l* of Linear,Res. (N)= 3.00
Tp (hrs) = .600

Unit Hyd Opeak (cns)= 1.5.959

PEAK FLO!{ (cns1=
TIME TO PEAK (hTs)=
RUNOFF vOLtME (run)=
TOTAT RAINFALT (NM)=
RUNOFF COEFFICIENT

L1.169 (i)
I .667

42.572
75.045

.56?

(i) PEAK FLOW DOES NOT INCIJUDE BASEE'I,OVI IF ANY'

001:0004---
*#Catchment 32203 - External Area Enters as Sheet Flow !{est of Stream 2

I DESIGN NASI{YD I

| 03:32203 DT= 1.00 I

Area (ha)=
Ia (ttutt) =
U.H. TP (hrs) =

Curve Nuiber (CN)=86.00
{f of Linear Res. (N)= 3.00

2.00
1..500

.130

unlt Hyd Qpeak (crns)= .588

PEAK FLOW. (cns)=
TIME TO PEAK (hrs)=
RUN.FF votuME (mn)=
TOTAT RAINFALI, (nun)=

RUNOFF COEFFICIENT

.293 (i)
8.117

47 .07'l
75.045

.62'l

(i) PEAK FLO!{ DOES NOT'INCI,UDE BASEFI,O!{ IF ANY.

I

001:0005---
*#Catchment 32204 - External Area Enters as Sheet Flow East of Stream 2

I DESIGN NASflYD I Area (ha)= 20.40 curve Number (cN)=85.90
| 04:32204 DT= 5.00 I Ia (nmr)= 1.500 # of tinear Res-(N)= 3.00

U.H. Tp(hrs)= .310

Unit Hyd Qpeak (cms)= 2.513

PEAK FtO!{ (crns)- L.642 (i)
TIME TO PEAK (brs)= 8.250
RUNOFF vOLtl,lE (nun) = 46.937
TOTAL RAINFALL (nun)= 75.045
RUNOFF COEFFICIENT = .625

(i) PEAK E'I,OW DOES NOT INCTUDE BASEFLOW IF ANY

001 :0006---
**catchment 32205 - Enters property as Tributary to Stream 2'



I DESIGN NASHYD I

| 0s:32205 Dr= 5.00 I

Area (ha) =
Ia (nm)=
U.H. TP(hrs)=

Ourve Number (CN)=83,60
# of Linebr Res. (N)= 3.00

28.10
1 .500

. L70

Unit Hyd Qpeak (cms1= 6.313

PEAK FLOW (cms)=
TIME TO PEAK (hrS}=
RUN.FF votuME (mm)=
TOTAL RAINFALT (mtn1=

RUNOFF COEFFICIENT

3.097 (i)
8.083

43.842
75.045

.584

(i) PEAK FI.OW DOES NOT INCTUDE BASEFLOW IF ANY

*#catchment 31208 represents the Light Density Allan Subdivislon whose Minor
*#flows +re directed from watershed 32 into watershed 31 and into the Georgian
*+Bay Cldb SWM pond 1. Major flows (above 5 year event) remain in Vfatershed 32

I DESIGN STANDHYD I

| 06:31208 DT= 1..00 I

Surface Area
Dep. Storage
Average slope
tength
Mannings n

Area (ha)=
Total Imp(t)=

20
00

7

31

(ha) =
(rm)=
(t)=
(n)=

IMPERVIOUS
2.23

.80
5.00

219.09
.013

Dir

PERVIOUS
4 -97
r..50
5.00

40.00
.250

conn. (t)=

(i)

(ii)

16.00

(iii)

Max. ef f . Inten. (nun/hr) =
over (min)

Storage Coeff. (minl=
Unit ltyd. Tpeak (min)=
Unit Hyd. peak (cms;l

PEAK FLOW (cms)=
TIME TO PEAK (hTs}=
RUNOFF VOLUME (nm1=
TOTA], RAINFATL (run)=
RI'NOFF COEFFICIENT

.55
8.00

7 4.24
75.05

oo

1.26
8.08

56.16
?5.05

.75

.417

.06?

.053

.045

.787

55
00
96
00
57

188
2
1
a

(ii)

1.71
? .00
6.62
? nn

.L1

L4

*TOTALS*
1

8
59
75

(i) cN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMAILER OR EQUAL
THAN THE STORAGE COEFFTCIENT.

(iii) PEAK E'I,OW DOES NOT INCI,UDE BASEFTOW IF ANY.

001:0008---

I COMPUTE DSAIHYD
I TotalHyd 06:31208

TOTAIJ TTYD.

ID: NHYD

06:31208

Average inlet capacities [CINI,ET] =
Nufiber of inlets in system ININLET] =
Total rninor system capacity
Total major system storage [TMJSTO] =

AREA
(ha1
7 -20

QPEAK
(cms)
t.4'17

TPEAK
(hrs )

I .067

R.V.
(mn)

59.063

Icms )

(cns )
(cu.m. )

DVIF
( crns )

.000

1 .933
1

1 .933
0

MAJOR SYST 0?:208naj
MINOR SYST 08:208nin

00
20

.000 .000
1.47't 8.067

.000
59.063

.000

.000

NOTE: PEAK FI,OWS DO NOT INCLUDE BASEE.I,OWS IF ANY

001:0009---
t*catcftment 3220'1 represents open sPace on the Allan tands

I DESIGN NASHYD I Area (ha)- 1.50 curve Nunber (CN)=86.00



| 08:3220? Dr= 1.00 I Ia
U

Unit Hyd Opeak (cns ) =

PEAK FtOv{ (cms)=
TIME TO PEAK {hTs)=
RUNOFF VOLUME (MN)=
TOTAL RAINFATL (mM)=

RUNOFF COEFFICIENT

(mn)=
H. TP(hrs)=

609

1 .500
.094

#,of Linear Res. (N)= 3.00

.269 Gt
8.067

4'7 .07't
?5.045

.62'l

(i) PEAK FI,OW DOES NOT INCIUDE BASEFI,OW IF ANY.

00L:001.0---
*#Catchment 32208 represents open space on the Allan Lands

I DESIGN NASHYD I

| 09:32208 DT= 1;00 I

Area (ha)= 2.00 Curve Nunber (CN)=86.00
Ia (nun)= 1.500 * of Linear nes. (N)= 3.00
U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .849

PEAK FLO!{ (cms)=
TIME TO PEAK (hTs)=
RUNOEF VOttME (run)=
TOTAL RATNTAI,], (IIuN) =
RUNOEF COEFFICIENT

.367 (i)
8.067

4'r .077
75.045

.621

(i) PEAK FI,OW DOES NOT. INCLUDE BASEFI,OW IF AI\TY.

001":0011---
**Add hydrographs 32207t 32202, 32203 arld 32204 to determine flow in Stream 2
**near the southern propelFy line

I ADD HYD (s2p1 ) | ID: NI{YD

OLz3220t
03232203
04:32204
05:32205
07 :208maj
08:322O7
O9232208

00

1

2
@,

367

DWF
(cns1
.000
.000
.000
.000
.000 .**DRY**

.000

.000

AREA
(ha)

250. ?0

OPEAK
(crlrs)

11.169
.293

R.V.
(rr'n)

42.57
47 .08
46.94
43.84

.00
47 .08
47 .08

TPEAK.

ID1.
+TD2
+ID3
+ID4
+ID5
+ID5
+ID7

2
20
28

40
10
00
50

(hrs)
8.67
8.12
8.25
8.08

.00
I .07
I .0700

SUM 06:S2p1 304.70 L3.389 8.50 43'06

PEAK FLOWS DO NOT INCLUDE BASEFLOVIS IF ANY.

Routing time steP (min) = 1.00
Nwiber of SEGMENTS = 3

Slopes (t), CI{ANNEL=3.30 FLOODPLAIN=3.30
. TEN6TH = 1383.00 (n)

000

NOTE:

001:0012---
*#Route FIow in Strearn 2 13220L,32202,32203, 32204, 108naj) to the North PloPe
*#Line

ROUTE CHANNEL
IN> 06:S2pl

OUT< 07:!234rn

Distance Elavation
.00 213.00

L2.40 209.00
15.00 208 .00
15.80 201 .50
26.80 208.00
44 . 60 209.00
49.'1.0 210.00
54. 10 2t2.00
58.10 2L4.00

3.0) ------>
Manning

.0800

.0800
.O8OO / .0350 Main channel

.0350 Main Channel
.0350 / .0800 Main channel

.0800

.0800

.0800

.0900

3.0

,,



DEPTH
(n)

.250

. s00

.'194
1..088
1.382
L.67 6
L,97L
2.265
2.559
2.853
3.L47
3.44r.
3.735
4.029
4.324
4.618
4.9L2
s.206
5.500

ELEV
(m)

207.750
208.000
208.294
208.588
208.882
209.176
209.4'tL
209.7 65
210.0s9
2i.0.3s3
2t0.641
210.94t
2Lt.235
2Lt.329
2t1,.824
2L2.t!8
212.4L2
2L2.706
213.000

VOLUME
(cu.rn. )

.102E+04

.4088+04

. L01E+05

. L86E+05

.2958+05

.4258+05

.567E+05

.719E+05

.880E+05

.1058+06

.1228+06

. L41E+06

. L59E+06

.179E+06

.199E+06

.2198+06

.24L8+06

.263E+06

.285E+06

FIOW RATE
(cms)

.949
6.024

22.57 4

48.7'70
85 .078

133.055
L92 .17 6
26L .439
341.0S0
432.103
532.844
543.161
7 62 .958
a92.L75

1030 .779
r.178.939
1335.735
1.503.890
1680 .422

VELOCITY
(m/s )

1.286
2.042
3.091
3.634
3.994
4.325
4.686
s.030
5.360
s.697
6.02L
6.329
6.623
6.903
7.L'1t
7 .429
7.679
7,.918
8.149

TRAV. TIME
(min)
L'7 .92
L.29
't .46
6.34
5.77
5.33
4.92
4.58
4 .30
4 .05
3.83
3. 64
3.48
3.34
3.2t
3.1"0
3.00
2.9L
2.83

DxV
(n2ls)
.322

11.392
13.715
16.255
18.948
2r.779
24.738
27.8L6
31.006
34 .306
31 .116
4t.223
44.822

L.027
2.455
3.955
5.521
7 .252
9.234

INFLOW :
OUTFLOI|:

IDs 6:S2pI
ID= ?:1234rn

<---- hydrograph ---->
QPEAK TPEAK R.V.
(cns) (brs) (run)

13.389 8.50 43.064
12.948 8.67 43.063

<-pipe / channel->
MAX DEFTH MAX VEt

(m) (n/s)
.631 2.405
.622 2.377

AREA
(ha)

304 .70
304 .70

001:0013---
*+watershed 32206 Enters the Property as Tiibutary to stream 2

I DESIGN NASHYD I

| 08232206 Dr= 2.00 I

Area (ha)= 29.2O Curve Nunber (CN) =76.4O
Ia (rnrn)- L.500 # of Linear Res. (N) = 3.00
U.H. Tp(hrs)= .5?0

1.957

(i)

(i) PEAK FI.OW DOES NOT INCIUDE BASEFLOW IF ANY

Unit Hyd Qpeak (cns)=

PEAK FLow (cns)=
TIME TO PE,AI( (hrS)=
RUNOFF vOLtME (rrn)=
TOTAL RjAINFAIL (nun) =
RI'NOFF COEFEICIENT

088
625
583
045

1

I
35
75

474

)
001:0014---
*#Tota1 flow exiting the property

I ADD HYD (fl.owot) I ID: NHYD

ID1 07:L234xn
+ID2 08:32206

AREA
(ha)

304 .70
29.20

QPEAK
(cms)

L2.948
1.088

TPEAK
(hrs)
8.6?
8.63

R.V.
(Irun)

43.06
35.58

DWF
(cns)
.000
.000

sIrM 09:flowot 333.90 14.035 A.67 42.4L .000

NOTE: PEAK FI,OWS DO NOT INCLUDE BASEFTOWS IF ANY.

*******************************************************************************
WARNINGS / ERRORS / NOTES

001:0015---
FINISH

Sinulation ended on 2003-03-07 at 09:37:03
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***************************************************************************
******* *************** ***** swMllt!{o-95w Vgr/3 .1 *********************** *** *
*******Asingleeveqtandcontinuoushydrologicsimulationmodel*******
******* based on the principles of HYMO and'its successors *******
******* OirgyUO-83 and O1THYMO-89. *******
***************************************************************************
******* Distributed by: iI-r. sabourin and Associates Inc' *******
******* : Ott.ra, Ontario: (613) ?2?-5199 *******
******* Gatineau, Ouebec: (S19) 243-6858 *******
******* E-Mail: .swmhymo@jfsa.Con *******
***************************************************************************

+++++++ Licensed user: R..J. Burnside and Associates
+++++++ Stayner ' SERIAL*:3846413

********************************************************************

+++++++
+++++++

***************************************************************************
******* ++++++ PRoGRAM ARRAY DIMENSIONS ++++++ *******
******* MaXimUm VaIUe fgr ID ngnbers : 10 *******
******* Max. nudber of rainfall points: 5000 *******
******* Max. number Of flow p6intg : 5000 *******
***************************************************************************

****r*********i***** D E T A I I, E D O U T P U I ********************
**********************************t****************************************
*DATE:2003-03-0?TIME:09:3?:55RUNCOI'NTER:000682*
***************************************************************************
* Input fj.lenane: F:\2002\PGO239-4\POST-D-1\25YEAR-1\25-32'DAT *
* Output filenarne: F:\2002\PG0239-4\PoST-D-1\25YEAR-1\25-32'out *
* Sumtnary filenarne: E':\2002\PGOz39-4\POST-D-1\2sYEAR-1\25-32'sum *

** User conments: ** 1t , ** 2, ** 3:*****************************************i*********************************

001:0001---

*# Project Name
** Project Nuhber
*+ Date
*+ 'Modeller
*f comPany
*# License *
*#****************

I START

************

************

vlatershed 32 Post-DeveloPment 25 Year
PGo2 3948
01-20-2003
A. van Leeuwen and Thomas DoIe
R.tt. Burnside and Associates
384 6413

***********i***********************************

I Project dir : F : \2002\PGO239-4 \POST-D-1\2SYEAR-1\
: F: \2002\PG0239-4\PosT-D-1\2SYEAR-1\Rainfall di.r

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)
NRUN = 001

____::::Y:___:_______
001:0002---
*# 24 Hour chicago storm
*i zyr (s13/1 .5/0.7.s41 , Syx (679/1".5/0.?58), 10vr l78L/t'5/0'7591
*# 25yr (g3g/L.5/0.?53), 100yr (t!39/t.5/0.7621
*# prlcipitation quantities were obtained from Ovren Sound MOE



I CHICAGO STORM I

I Ptotal= 8?.64 run I

IDF curve parameters: A= 939.000
B= 1.500
c= .763

USEdiN: INTENSITY= A/ (t+B)^C

Duration of storm = 24.00 hrs
Storm time step = 5.00 nin
Time to peak ratio = .33

RAIN TTME
hrs

12.08
t2.!7
L2.25
t2.33
12.42
12.50
12.58
12.67
12.75
L2.83
1-2.92
13.00
13.08
13.17
13.25
13.33
t3.42
13 .50
13.58
13.67
13. ?5
13.83
73.92
14.00
14.08
L4.L7
L4.25
14 .33
t4.42
14.50
L4 .58
\4 .67
14.?5
14.83
L4.92
15.00
15.08
15.17
L5 .25
15.33
L5.42
L5.50
15.58
15.67
15.75
15.83
15.92
16.00
16.08
L6.L7
t6.25
16.33
16.42
16.50
r.6 . s8
t6.67
16.75
r.6 . 83
'J.6.92

TIME
hrs
.08
.1?
.25

rnn/hr
RAIN

nun/hr
2 -6L7
2.709
2.809
2.9t9
3.038
3.169
3.3r.5
3 .477
3. 658
3.862
4.096
4.364
4 .671
5.047
5.493
6.O42
6.735
1 .646
8.902

10.755
13 - 867
20.294
45 -432

TIME
hrs

6.08
6.t7
6.25
6.33
6.42
6.50
6.58
6.6'l
6. ?5
6.83
6.92
7.00
?.08
7 .t't
1 .25
7.33
7.42
7.50
7.58
7.67
7.-t5
7.83
7 .92

22.737
17.903
14.908
12.855
11.353
10.200
9.285
8.539
?.918
7 .392
6.940
6. s4?
6.20t
5.895
5.622
5.376
5.1.54
4.952
4.767
4.598
4.44L
4.297
4. L63
4.038
3.92L
3.81-2
3.710
3. 614
3.523
3.438
3.35?
3.280
3.208

RAIN
mm/hr
2.4't 4

2 .436
2.399
2.364
2.329
2.296
2.264
2.233
2.202
2.r)3
2.t45
2.L71
2.Ogt
2.065
2.O39
2.015
1.991
1.968
1.945
L.923
1.902
1.881
1.860
1.840
i. . 821
1 .802
1.784
L."166
L.7 48
L.731
1.1L4
1. 698
1.681
1. 666
1. 650
1.635
L.620
1-606
1.592
1..578
r..554
1.551
1.538
1.525
t.5r2
i..500
1 .488
1.476
1.464
1 .453
L.442
1 .430
t.420
t .409
1.398
1.388
1.3?8
1.368
1.358

TIME
hrs

18.08
L8. 17
t8.25
18.33
78.42
18.50
18.58
1.8. 67
18-75
18.83
t8.92
19.00
19.08
19. 17
19.25
19.33
t9 .42
19.50
19.58
L9.61

RAIN
nn/hr
L.236

I
I
8
9
o

9
9
9
9

9
9
9
9
9
9

10

.876

.883

.890

.898

.90s

.913

.92t

.929

.93?

.945

.954

.963

.91L

.981

.990

.999
1.009
1.019
1.029
1.039
1.050
1..061
i.072
1.084
1.095
1. 107
1.120
1.132
1..145
1 .158
I.L72
1.186
1.201
L.2L5
L.23L
L.24'7
L.263
t.219
1.297
1.314
1.333
r..352
1.371
L.392
1.4L3
1..434
1.457
1.480
1..504
1.530
1.556
r..583
1.611
1.641
1.672
1.704
t.737
1.773
1.810

33
42
50
5S
67
75
83
92
00
08
L7
25
33
42
50
58
67
75
83
92
00
08
L7

1

1

1

1

I
1

1

1
1

1
1

1

2
2

2
2

2
2
2
2
2
2
2
3
3
3
3
2

3
3
3
?

3
3

3
4

4

4

4

4

4

4

4

4

4

4

4

8.00 225.119
8.08 58.869
8.1? 32.053

L.228
L.22t
t.2t3
t.206
1.198
1.191
L. 184
t -711
1.1?0
1. L63
1.156
r..150
1.143
1.137
1.130
1.t24
1.118
1.112
1.105
1.099
1..093
1-088
1.082
1.075
L.0?0
r..065
1..059
1.054
1.049
1..043
1 .038
1.033
1.028
t.o23
1..018
1.013
1.008
1..003

.998

.993

.989

.984

.979

.975

.9?0

.966

.951

.957

.953

.949

.944

.940

.936

.932

.928

.924

.920

.9r.5

19.75
19. 83
19.92
20.00
20.08
20 -71
20.25
20.33
20.42
20. s0
20.58
20.67
20.75
20.83
20.92
21.00

.25

.33

.42

.50

.58

.67

.'15

.83

.92

25
33
42
50
58
61

8.
8.
8.
8.
8.
8.

.00

.75

.83

.92

.00

.08

.t7

.25

.33

.6'l

.75

.83

.92
:00

.08

.L7

.25

.33

.42

.50

.58

.67

.'15

.83
ot

.00

.08

.t7

.25

.33

.42

.50

.58

.67

.75

.83

.92

.42

.50

.58

21 .08
2t.L7
2t.25
2]-.33
2t.42
21.50
21.58
2L.6't
2t.75
21.8s
21.92
22.00

22.17
22.25
22.33
22.42
22.50
22.58
22.67
22.75
22.83
22.92

10.08
10.17
10.25
10 .33
L0.42
10. s0
1.0.58
10.6?
10.75
10.83
LO.92

22.O8



5
5
5

5
R

5
5
5
5
E

5
6

1? .00
r.? .08
L7
t'l
t'l
17
l7
17
t7
l7
,L7

1.848
1.889
]-932
1.977
2.025
2.075
2.L29
2.185
2.246
2.3L0
2.379
2.452
2.532

00
08
71
25
3i
42
50
58
67
75
83
92
00

I r.1.00
| 11.08
I r.1.1?
| 11.25
I r,1 .33
I tL.42
| 11.50
I 11.58
I r.r..67
I r-1 .75
| 1r-.83
I tt.92
| L2.00

3 .139 I

3.0?3 I

3 .010 I

2.9s0 I

2 .893 I

2.839 I

2.786 I

2.'136 |

2.688 |

2.642 |

2.598 |

2.s55 I

2.514 |

t7
25

58
6'7

83
t7 .92
1"8.00

1.349
1.339
1 .330
t.321
1.311
1 .303
L.294
1.285
L.277
L.268
t.260
t.252
t.244

23.1'7
23.25
23.33

.9]-2

.908

.904

.901

.897

.893

.889

.886

.882

.879

.875

.872

.8 68

23.00
23.08

33
42
50

23.42
23 .50
23 .58
23.67
23.75
23.83
23.92
24.00

75

001:0003--
*+Catchment 3220L - External Area Enters as strearn 2

I DESIGN NASHYD I

| 01:32201 DT= 5.00 I

Area (ha)= 250.70 Curve Nrimber (cN)=82.60
Ia (mrn) = 1.500 # of tinear, Res. (N) = 3.00
U.H. Tp(hrs)= .600

Unit Hyd Qpeak (crns1= 15.959

PEAK FLOW (qns)=
TIME TO PEAK (hrs1=
RUNOTF VOLITME (mn)=
TorAL RATNFALI (run)=
RUNOFF COEFFICIENT

L4.327 lil
8.657

53. 135
87.640

.606

(i) PEAK FLOVI DOES NOT INCLUDE BASEFI.OW IF ANY.

001:0004---
**Catchmeht 32203 - External Area Enters as Sheet Flow West of Stream 2

I DESIGN NASIIYD I

| 03:32203 DJ= 1.00 I

Area (ha)= 2.00 Curve Number (Ct't1=g5.gt
Ia (rrun)= 1.500 * of Linear Res.(N)= 3.00
u.s. rP(nrs)= .130

Unit gyd Opeak (crns)= .588

PEAK FLOW (cns)=
TIME TO PEAK (hrs)=
RUNOFF VOIJTME (nm)=
TOTAL RAINFALL (run)=
RUNOFF COEFFICIENT

.375
8.117

58.202
8?.640

.664

(i)

(i) PEAK FLOW DOES NOT INCIUDE BASEFIJOW IF ANY'

*#Catchnent 32204 - Extefnal Area Entefs As Sheet Flow East of Stream 2

DESTGN NASHYD I Alea (ha)= 20.40 curve Nuniber (cN)=85.90
O42322Q4 DT= 5.00 I Ia (run)= 1.500 # of Linear Res.(N)= 3.00

U.It. Tp(hrs)= .310

unit Hyd Qpeak (cms)= 2.513

PEAK FLow (cms1= 2.095 (i)
TIME TO PEAK (hrs)= 8.250
RUNOFF vOLttME (mm)= 58.045
TOTAL RAINFATL (rnm)= 87.640
RUNOTT COETFICIENT = .662

(i) PEAK FLOW DOES NOT INCLUDE BASEFI,OW IF ANY.

001:0006---
*i+catchment 32205 . Enters property as Tributary to stream 2'



I DESIGN NASHYD

I 05:32205 Dr= 5.00
Area (ha)=
Ia (nm) =
U.H. Tp(hrs;=

,Curve Number (CN) =83.60
# of Linear Res. (N)= 3.00

28.t0

Unit Hyd Qpeak (cms)= 6.313

PEAK FtOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOTT,ME (run) =
TOTAL RAINFAI,L (nn) =
RUNOFF COEEFICIENT

Tp' lt Pnr

{r, lfn;ns

3.999
8.083

54.572
8?.640

-623

(i)

(i) PEAK FLOVil DOES NOT INCLUDE BASEFLO!f, IF ANY.

001:000?---
*#Catchment 31208 represents the tight Density Allan Subdivision whose Minor
*#flows are directed from lilatershed 32 j.nto lcatershed 31 and into the Georgian
*#Bay CIub SWM Pond 1, MaJor flows (above 5 year event) remain in watershed 32.

I DESIGN STANDHYD I

| 06:31208 Dr= 1.00 I

Surface Area
Dep. Storage
Average Slope
Lengttl
Mannings n

Area (ha)=
Total Inp(t)=

7.20
31.00 Pir. Conn. (t)= 16.00

*TOTAI.S*
1.984 (iii)
8 .050

71.123
87.640

.8L2

(ha) =
(nun) =
(8)=
(n)=

. 2.23
.80

5.00
2L9.09

.013

PERVIOUS
4.97
1 .50
s.00

40.00
.250

IMPERVIOUS

(ii)

(i)

(ii)
Max. ef f . Inten. (run/hr) =

over (min)
Storage Coeff. (nin1=
Unit Hyd. Tpeak (nin)=
Unit Hyd. peak (crns):

PEAK rLOW (cms)=
TIME TO PEAK (hrs)=
RUN.FF voLuME (run)=
TOTAL RAINFALL (nrn)=
RUNOFF COEFFICIENT

225.L2
2.00

.73
00

68
07
L2
64
18

92
00
19

195
6
5
6

1

8
68
81

82
00
59

L
2

.67
8.00

86.83
87.64

oo

(i)

(ii)

(iii)

CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)

TIME STEP (DT) SHOULD BE SMAIJI'ER OR EQUAT
THAN THE STOR,AGE COEFFICIENT.
PEAK FIOW DOES NOT INCLUDE BASEFLOII IF ANY.

I COMPUTE DUALHYD I

I TotalHyd 06:31208 I

001:0008---

TOTAI, HYD.

Average inlet capacities ICINLET] =
Nunber of inlets in system ININLET] =
Tota1 minor system capacity
Tota1 najor system storage ITMJSTOI =

r..933
1

1.933
0

(cms)

(qns)
(cu.m. )

ID: NHYD

06:31.208

AREA
(ha)
7.20

QPE"AK
(cns )

1.984

TPEAK
(hrs )
8.050

R.V.
(nn)

7t.I23

DVIF
(cms )

.000

MA.'OR SYST
MINOR SYST

07 :208naj
08 :208nin

.01 .051 8.050
7 .L9 1.933 8.017

7L.123
1t.L23

.000

.000

NOTE: PEAK FI,OWS DO NOT INCI,SDE BASEFTOWS IF ANY.

001 :0009---
*#Catchment 32201 represents open space on the Allan Lands

I DESIGN NASHYD I Area (ha)= 1.50 Curve Nunlcer (CN)=86.00



| 08:32207 DT= 1.00 I

Unit Hyd Qpeak (cms)= .609

ra (mn) =
U.H.. TP(hrs)=

*r of Linear Res. (N): 3.001.500
.094

2.00
1.500

.090

PEAK FIOW (cms)=
TrME To PEAK (hrs)=
RUNOTF VOLUME (mN)=
TOTAL RAINFAIt (mM)=
RUNOFF COEFFICIENT

.344 (i)
8.067

58.202
8?.640

.664

(i) PEAK FLOW DOES NOT INCI,UDE BASEE'LOW IF ANY

----!--------*--------

001:0010--- ---r-------
*#Catchment 32208 represents open space on the Allan Lands

I DESIGN NASHYD I

| 09:32208 Dr= 1.00 I

Area (ha) =
Ia (mn) =
U.H. TP(hrs)=

849

.470
8.067

58.202
87.640

- 664

Curve Number
* of Linear Res

(cN) =86.00
. (N)= 3.00

Unit Hyd opeak (cns)=

PEAK FLOV' (cms)=
TIME TO PEAK (hTs)=
RUNOFE VOIJI,ME (Tun) =
IOTAL RJAINFAI,L (NM) =
RUNOFF COEFFTCIENT

(i)

(i) PEAK FI,OW DOES NOT INCTUDE BASEFLOW IF ANY

001:0011--- --32rry-
*+Add hydrographs 3220!, 9Y262, 3
*#near the southern proP6rtY line

2203 and 32204 to determine flow in Stream 2

I ADD HYD (S2pl ) I ID: NHYD AREA
(ha)

250.70
2.00

20.40
28.10

.01
1.50
2.OO

QPEAK
(cms )

]-4.327
.375

(run)

53.13
58.20
58 .05
54.57

DVIF

lcms)
.000
.000
.000
.000
.000
.000
.000

ID],
+TD2
+ID3
+ID4
+ID5
+rD6
+ID7

R.V.TPEAK

Ql:.322Ot
O3t32203
O4:32204
.05:32205
07 :208maj
08:32201
09:32208

2.oe!>
<!Jss/

.051
@

.470

(hrs )

8.67
8.12
8.25
8.08
8 .05
8.0?
I .07

7L.12
58 .20
58.20

sItM 06:s2pf 304'?1 17.158 8'50 53'69

NoTE: PEAK FtOwS DO NOT' INCLUDE BASEFLOWS IF ANY.

000

001:0012---
*ltRoute Flow in Stream 2 (3220t,32202,32203,32204,108naj) to the North Prope
*#Line

I ROUTE CHAI,TNEL I

I IN> 06:S2p1 I

I OUT< 07:1234rn I

Routing time step (rnin) = 1.00
Nudber Of SEGMENTS = 3

Slopes (*)r CHANNET=3.30 FLOODPTAIN=3.30
LENGTH = 1383.00 (m)

Distance Elevation
.00 213.00

L2.40 209.00
L5.00 208.00
15 .80 207 .50
26.80 208.00
44 . 60 209.00
49 .70 210.00
54 .10 2L2.00
58 .10 2L4.O0

3.0) ------>
Manning

.0800

.0800
.0800 / .0350

.0350
.0350 / .0800

.0800

.0800

.0800. 

.0800

Main Chann-el
Main channel
Main channel



DEPTH EIEV VOLUME FIOW RATE VEI,OCITY TRAV.TIME D J. V
(n) (m) (cu.m. ) (cns1 (rn/s) (min1 @2/s)

.250

. s00

.7 94
1.088
1.382
L.67 6
t.97L
2.265
2.559
t aq2

3.L47
3 .441
3.735
4.029
4.324
4.618
4.9].2
5.206
5.500

20'7 -'150
208.000
208.294
208.588
208.882
209.L7 6
209.4',1t
209 .7 6s
210.059
210.353
2L0.647
2t0.941
2lt.235
27L.529
2Lt.A24
2L2.LLB
2:,,2.4L2
2L2.706
213.000

.1028+04

.408E+04

.1018+05

.186E+05

.2958+05

.4258+05

.567E+05

.71.9E+05

.880E+05

.1.05E+06

.t228+06

.141E+06

.159E+06

.1798+06

.1998+06

.2198+06

.2418+06

.263E.+O6

.2858+06

.949
6.024

22.57 4

48.770
85.0?8

r.33.055
t92 .t7 6
26L.439
341.080
432.103
532.844
643.161
762.9s8
892.175

1030.779
1178.939
r.336. ?3s
1503.890
]680.422

1,.286
2.042
3.091
3. 634
3.994
4.325
4.686
5.030
5.350
5.697
6 -O27
6.329
6.623
6.903
1.717
7 .429
7 .679
7.918
8.149

1,7 .92 .322
1.021
?.4s5
3.e55
5.521
7.252
9.234

lt.392
13. ?L5
16.255
18:948
27.'t't9
24.738
27 .816
31.006
34 .306
37 . 716
4I.223
44.822

11

6
5
5
4

4

4

4
3
3
3
3
3
3

,3
2
2

29
46
34
'17

.33
ot

.58

.30
nq

.83

.64

.48

.34

.2'J,

.10

.00

.91

.83

INFLOW :
OUTFI,OTI:

ID= 6.: S2pf
ID= 7:L234rn

<---- hydrograPh ---->
QPEAK TPEAK R.V.
(crns) (hrs) (mtn)

r.7.158 8.50 s3.690
1"6.709 8. 62 53.689

<-pipe / channel->
MAX DEPTH I{AX VEL

(m) (m/s)
.698 2.646
.687 2.605

AREA
(ha)

304 . ?1
304 .71

001 :0013---
*rl$latershed .32206 Enters the Property as Tributary to Stream 2

I DESIGN NASHYD I

| 08:32206 Dr= 2.00 I

Area (ha)=
Ia (rqn)=
U.H. TP(hrs)=

Curve Nunber (CN)=76.40
# of Linear Res. (N)= 3.00

29.20
1.500

.570

Unit ltyd Qpeak (crnsl= 1.957

PEAK FI,OW (cns)=
TIME TO PEAK (hrs)=
RUNOFF VOLI'ME (nun) =
TOTAL RAINFAI,I (rrun) =
RUNOFF COEFFICTENT

1.420 (i)
8.625

45.079
87. 640

.514

(i) PEAK FLOW DOES NOT INCI,UDE BASEFI,OW IF ANY

**Total flow exiting the property

I ADD HYD (flowot) I ID: NHYD AREA
(ha)

304. ?1
29.20

QPEAK
(cms)

L6.709
1.420

R.V;
(run)

s3.69
45.08

DlIF
(cns)
.000
.000

TPEAK

ID1 0?:1234rn
+TD2 O8:32206

(hrs)
8.62
I .63

Sutlr 09: flor"ot 333.91 18.128 8.62 52.94

NOTE: PEAK FIJOWS DO NOT INCI,UDE BASEFLOWS IF ANY

001:0015---
FINISH

*******************************************************************************
WARNTNGS / ERRORS / NOTES 

n

simulation ended on 2003-03-07 at 09:37:56



Post-Development
Watershed 32

1 00 Year Event



(r;\..,70a-32.DAT)

0000r> 2

0000:>
00001>
00004>
00005>
00005>
0000?>
04,006>
00009>
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5 + 3846413

stormvfater Management HYdrologic Model 999 555s

***************************************************************************
*************************** SWMHIT{O-95w Ver/3.1 ***************************
******* A single event and continuous hydrologic simulation model *******
******* based on the principles of gnaO and'its successors *******
******* ObfnyUO-83 and OTTHYMO-69. *******
********************************************************'******************
******* Distributed by: ,J.f. Sabourin and Associates Inc' *******
******* I Otta*a, onuario: (6131 721-5L99 *******
******* Gatineau, Quebec: (8L9) 243-6858 *******
******* E-Mail: swmhymo@jfsa.Con ******
*************************************'**************************************

+++++++ Licensed user: R.it. Burnside and Associates
+++++++ - Stayner SERIAT#:3846413

+++++++
+++++++

*****************t*********************************************************
******* . ++++++ PROGRjAM ARRAY DIMENSIONS ++++++ *******
******* MaXimUm value fof ID nUmberS : 10 *******
******* Max. nuliber of rainfall Points: 5000 *******
******* MaX. nunber Of fl6w pgint5 : 5000 *******
***************************************************************************

******************** o'sta r t ED ou T PUT ********************
*****************************************************.**********************
*DATE:2003-03-0TTIME:09:38:55RUNCOUNTER:000683*
***************************************************************************
* Input filename: F:\2002\PG0239-4\POST-D-1\100YEA-1\100-32'DAT
* output filenane: F:\2002\PGo239-4\PoST-D-1\100YEA-1\100-32'out
* sunirary f ilename : r : \2002 \PG023 9-4 \POST-D-1U00yEA- 1 \100-32' sun
* Use! connents:

*

** 1:

* ?.
*************** **************

001:0001
*+******
*+ Project Name
** Project Nunber
*lf Date
** Modeller
** ComPanY
** ticense *
*************

I START I Project dir.:
Rainfall di.r. :

TZERO = .00 hrs on 0

METOUT= 2 (outPut = METRIC)
NRUN = 001
NSTORM= 0

***************i***********************i********************************

*********

watershed 32 Post-DeveloPment 100 Year
PG02 3948
01-20-2003
A. van Leeurden and Thomas DoIe
R.,t. Burnside and Associates
3846413ii********************************************************

F: \2002\PGO23 9- 4 \Posr-D-1 \100YEA-1 \
F: \2002\PGO239-4\PoST:D-1\100YsA-1\

001:0002---
*# 24 Hour chicago storm
** Zyt (51.3/1 .5/0.7541 , 5yx (619/1 .5/0.?58), 10vr (78]-/L'5l0'?59)

"* 2!yx O39/t.s/0.763), 100yr lLL39/t.5/0.'162',
*# precipitation quantities were obtained from owen sound MoE



RAIN
trun,/hr
1.516
1.506
L.491
1 .488
L.479
1.4?0
1.461
t.452
1.443
1.435
L.427
1;418
1.4L0
L.402
1.394
1.386
1.379
L.371
1.363
1.356
1.349
1.341
L.334
t.327
1.320
1 .313
1.305
L.299
1.293
r.286
1 .280
1.273
t.267
L.26L
1.254
L.248
1.242
r.236
1.230
1.224
t.2t9
t.2t3
'J,.20'l

L.zOL
1.196
1.190
1. 185
1.180
L.t7 4

1.169
1.164
r..159
1.. r"53
1.148
1.143
1.138
L.1.33
t.L29
L.t24

20.25
20 .33
20.42
20 ,50
20.58
20 -61
20.75
20.83
20.92
21 .00
21.08
2L.17
21 .25
21.33
2L-42
21 -50
21 .58
21.61
2t.75
21.83
2t.92
22.00
22.O8
22.17
22.25
22.33
22.42
22.50
22.58

TIME
hrs

18.08
18 .1?
18 .25
18.33
t8.42
18 .50
18.s8
18. 67
18 .75
18 .83
18.92
19.00
19.08
1.9.17
19.25
r.9.33
L9.42
r.9.50
19. s8
L9.67
L9 .75
19.83
19.92
20.00
20.08
20.71

22.61
22.75
22.83
22.92

R,AIN
mrn/hr
3.032
2.985
2.940
2.496
2.854
2.813
2.'17 4
2.736
2.699
2.663
2.628
2.595
2 -562
2. s30
2.499
2.469
2.440
2.4L2
2 -344
2.357
2.331
2.305
2.280
2.256
2.232
2.209
2.L86
2.t64
2.743
2.L22
2 -tot
2.081
2.O6t
2.042
2.O23
2.005

12.'t5
12.83
t2.92
13.00
13.08
13-1?

,TIME
hrs

L2.08
L2.t7
L2.25
12 .33
L2.42
12. s0
12.58
L2.67

25
33
42
50
58
61
75
83
92
00
08
L7
25
33
42
50

:92
.00
.08

33
42
50
58

1

13
13
13
13
13
13
13
L3
13
14.

t4
15
15
1.5

15
15
L5
15
15
15
15
15

1
1
1

1

t6
16
16
16
16

1"4 .58
L4.67
L4.75
L4.83

986
969
951
934
918

1.
L.
1.
1.
1.

.17

1.901
1.885
L.870
L.854
r..839
L.824
1..810
L.795
1. ?81
1.167
1. ?54
1.1 4L
1.728
1.71.5
L.702
1.690
L-677
L. 665

.25

.33

.42

.50

.58

.67

.75

.83
15.92
1.6.00
15.08
L6.L'7
t6.25

6'l
16.75
L6.83
t6.92

2.049 | 10.58
2.089 I 10.67
2.130 | 1"0. ?5
2.1?3 | 10.83
2.218 | t0.92

I CHTCAGO STORM I

I Ptotal=lO?.08 rnn I

rDF curve paramerers: 
l:ttt?:333

used in: rNrENsrrY ='=o , ilui ",".
Duration of storm = 24.00 hrs
Storm time step = 5.00 nin
Time to peak ratio = .33

TIME
hrs
.08

RAIN
mm,/hr
1 .0?5
1 .083
r.092
1..101
1.1.1-1
L.120
1.130
1. 140
l,.L50
1.160
1.1?0
1.181
L.792
t -203
t.2t4
t.226
1.238
1 .250
1.262
L.275
t.288
1.301
1.315
t.329
1.343
1.358
1.373
1.389
1.405
L.42t
1.438
1.455
L.472
1..491
1.509
!.529
1.549
1.569
1.590
t.6t2
1. 634
1.658
r.682
1".706
t.732
1.759
1.786
1.8r.5
1.845
L.875
1.90?
1.941
1.9?5
2.OLL

TIME RAIN
nn/hr
3 .205

hrs
.08
.L7
.25
.33
.42
.50
.58
.6'l
.?5
.83
.92
.00
.08
.t7
.25
.33
.42
.50
.58
.67
.?5
.83
.92
.00
.08
.17
.25
.33
.42

6
6
6
6
6
6
6
6
6
6
6
7
7
7
7

7
7
1
'7

7
1
7
I
I
I
8
I
I
s
I
I
I
I
8
9
9
9
9
9
9
9
9
9
9
9
9

10
t0
10
10

.L7

.92

.00

.08

.L7

.25

.33

.42

.50

.se

.61

.75

.83

.92

.00

.08

.L'7

.25

.33

.42

.50

.58

.61

.15

.83

.92

.00

.08

.t7

.25

.33

.42

.50

.58

.6'I

.75

.83

.92

.00

.0s

.25

.33

.42

.50

.58

.67

.?5

.83

.17

.25

.33

.42

.50

.58

.6"1

.?5

.s3

.92

.3r.9

.442

.5?5

.72t

.882

.050

.258

3
3
3
3
3
4

4

4

4

5
5
5
6
6
1
8
o

479
730
015
343
726
1?8
723
393
241
353

1

L
t
L

1

1

1

1
1
1
1

1

2
2
2
2
2

2
2
2
2
2
2
3
3
3
3
3
3
J
3
3
3

3

3
4

4

4
4

4
4

4

4
4

4

4

4

.50

.s8

.67

.75

.83

.92

10.
10.
10.

00
08
T7
25
33
42
50
58
67
75
83
92
00
o8
t7
25
33
42
50

10,887
13.160
16.94.6
24.788
55.387

2?3.580
7L.'136
39.108
21 -160
2L.858
18.2L6
15.713
13.879
t2.472
11.354
10. 443

9. 685
9.042
8.490
8.0L0
7.588
7.2t4
6.880
6.580
5. 309
6.061
5.836
5.628
5.437
5.26t
5.097
4.944
4.802
4.668
4 -543
4.426
4 .3r.5
4.2L0
4.111
4 .01.8
3.929



.00

.08

.11
tr\
.3i
A'

.50

.58

.67

.75

.83

.92

.00

t

5

5
5

5

5
5
5
5
q

c
q

6

2.266
2.3L5
2.368
2.423
2 .48L
2 -5q3
2.609
2 .6'18
2.752
2.831
2.9L5
3.005
3.102

11.58
]-L.67
11. ?5
L1.83
tl.92
12.00

23.00
23 .08
23.t'7

92

1.119
1.114
1.110
1.105
1.100
1.096
1.091
1.087
1.082
1..078
1.074
1.069
1.065

11
11
LL
11
11
1l-
l. l"

3.844
3.'164
3. 687
3.6L4
3.544
3.478
3.414
3.352

00
08
t7
25
33
42
50

293
237

3.183
3 .130
3.080

3
3

00
08
17
25
33
42
50
58
67

L7,
t7
l'7
L1
t7
1.'l
t7
t7
L7

.654

.642

.531

.6r.9

t1 .'75
.17 .83
L7 .92
18.00

.566

.555

.545

.535

.526

1

L

1

l-

t-

1

1

1

1

1

1

1

1

608
597
587
5?5

23.25
23.33
23.42
23.50
23.58
23.67
23.75
23"83
23
24 .00

001:0003----
*#catchment 322OL - External Area Enters as Stream 2

I DESIGN NASHYD I

| 01:32201 DT= 5.00 I

Area (ha)= 250.70 Curve Number.

Ia, (mn)= 1.500 # of Linear Res

U.H. TP(hrs)= .600

(cN) =82.60
' (N)= 3 .00

Unit Hyd Qpeak (cms)= 15.959

PEAK Fto$l (cns)=
TIME TO PEAK (hrs1=
RUNOFF VOLUME (nm)=
TOTAL RiAINFALIJ (run) =
RUNOFF COEFFICIENT

19.143 (i)
8.667

10.072
10?.082

.654

(i) PEAK FLOW DOES NOT ]NCIUDE BASEFITOW IF ANY

001:0004-
*+catchment 32203 - External Area Entels as sheet Flow west of stream 2

I DESIGN NASHYD I ATEA

| 03:32203 DT= 1.00 I Ia
u.H

Unit Hyd gpeak (cms)=

PEAK EIJOW (cms)=
TIME TO pEAK (hrs)=
RUNOFF VOTI,ME (mn)=
TOTAL RAINFALL (NIn)=

RUNOFF COEFFICIENT

(ha) =
(run) =

TP (hrs) =

2 .00
1.500

.130

Curve Nunber (CN)=85.00
* of Llnear Res. (N)= 3.00

588

.494 (1)
8.100

75.870
107.082

. ?09

(i) PEAK FLOW DOES NOT INCI,UDE BASEEIJOI{ IF AIiIY'

00L:0005---
**Catchment 32204 - External Area Enters as Sheet FIow East of Stream 2

I DESIGN NASHYD I

| 04232204 DT= 5.00 I

Area (ha)= 20.40 Curve Nuriber (CN)=85'90
Ia (twn)= 1.500 # of Linear Res' (N)= 3'00
U.H. Tp(hrs)= .310

Unit Hyd Qpeak (cns)= 2.5L3

PEAK FLOW (crns)=
TIME TO pEAK (hrs)=
RUNOFF VOLTME (ntn)=
TOTAL RAINFAI,I, (NIn) =
RUNOFF COEFFICIENT

.?68 (i)
I .250

75. 693
107.082
. -70'1

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY

00L:0006---
*#Catchment 32205 - Enters property as Tributary to Stream 2



I DESIGN NASHYD I

| 05:32205 Dr= 5.00 I

Area (ha1=
Ia (mn) =
U.H. Tp(hrs)=

28.10
1.500

.1-?0

Curve Nunber (CN)=83.50
# of Linear Res. (N)= 3.00

Unit Hyd Qpeak (cms)= 6.313

PEAK FLOW (cns)=
TIME To PEAK (hrs)=
RUN.FF voLuME (run)=
TOTAL RAINTALL (run)=
RUNOFF COEFFICIENT

s.34?
I .083

71.730

(i)

r,0?.0s2
.670

(i) PEAK FLOVI DOES NOT INCLUDE BASEFI,OW IF ANY.

001:000?---
*#Catchment 31208 represents the Light Density Allan Subdivi.sion whose Minor
**flows are directed frorn Watershed 32 into watershed 31 and into the Georgian
**Bay Club Sl{M Pond 1. Major flows (above 5 year event) remaln in watershed 32.

I DESIGN STANDHYD I

| 06:31.208 DT= 1.00 I

Area (ha)= 1.20
Total Inp(t)= 31.00 Dir. Conn. (*)= 15.00

IMPERVIOUS
2.23

.80
s. q0

2L9.09
.013

PERVIOUS
4.97
1.50
5.00

40.00
.2s0

(i)
Surface Area
Dep. Storage
Average Slope
Length
Mannings n

(ha) =
(run) =
(t)=
(n)=

Max. eff . Inten. (nm/hr) =
over (min)

Storage Coeff. (nin1=
Unit tlyd. Tpeak (nin)=
Unit Hyd. peak (cns)=

273.54
2.00
1 - 69 (ii)
2.O0

.62

283
5
5
5

82
00
22
00
22

(ii1

PEAK FLOW (cms)=
TIME To PEAK (hrs)=
RUN.FF voLUME (run)=
TOTAT, RAINFAI,I, (NUN) =
RUNOFF COEE'FICIENT

.82
8 .00

106.28
107 .08

oo

2
8
6

32
05
82

*TOTALS*
2.848 (iii)
I .01?

89.945
10?.082

.840
10? .08

.81

(i) CN PROCEDURE SEI,ECTED FOR PERVIOUS L,OSSES:
cN* = 90.0 Ia = Dep. storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMAILER OR EQUAL
, TI{AN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DoES NOT TNCLUDE BASEFLOII rF ANY.

001:0008--------

I COMPUTE DUAI,HYD I

I TotalHyd 06:31"208 I

Arrerage inJ-et capacities ICINLET] =
Nunlcer of inlets in system ININLETI =
Total lrLino! system capaclty
Total major system storage ITMJSTO] =

1.933 (cms)
L

1.933 (cms1
0. (cu.m. )

ID: NHYD

06:31208

AREA QPEAK TPEAK

lcms) lnrs)
2.848 8.017

R.V.
(mni)

89.945

DWr
(cms)
.000

(ha)
TOTAT ITYD. 7 .20

MAJOR SYST 07:208naj
MINOR SYST 08:208nin

.31 .915 8.017
6.89 r..933 7 .983

89.945
89.945

.000

.000

NOTE: PEAK FLO!{S DO NOT INCLUDE BASEFI,OWS IF ANY

001.:0009---
*#Catctunent 32207 xepxesents open space on the Allan Lands

I DESIGN NASHYD I Area (ha)= 1.50 curve Nudber (cN)=86.00



| 08:32207 Dr= 1.00 I

PEAK FLOW (cns)=
TrME To PEAK (hrs)=
RUN.FF voLUME (mtn)=
TOTAT RAINFALL (mm)=

RUNOE'F COEFFTCIENT

Ia (nn) =
u.H. rp11151:

* of Linear Res.(N)= 3.001 .500
.094

unit Hyd Qpeak . (cns)= .609

.4s4 (i)
8.067

75.870
L07 .082

.709

(i) PEAK FIJOW DOES NOT INCIJUDE BASEFT.OW IF ANY'

001:0010---
**Catchment 32208 represents open space on the Allan Lartds

I DESIGN NASHYD I

| 09:32208 DT= 1.00 I

(ha)= 2.00 Curve Nudber
(nrn)= 1.500 * of Linear Res

rp (hrs) = .090

Area
Ia
u.H.

(cN)=86.00
. (N)=.3'00

unit Hyd Qpeak (cns)= .849

(i)

(i) PEAK FLOI{ DOES NOT INCLUDE BASEFI.OW IF A}TY.

001:001L----

PEAK FtOw (cms1=
TIME TO PEAK (hTS)=
RUNOFF VOLUI'E (nun)=
TOTAT RAINFAI,I, (ryN)=
RUNOFF COEFFICIENT

I ADD HYD (S2P1 ) I ID: NHYD

*#Add hydrographs 322oL, ,rztt, 322o3 an.d 322o
*l*near the southern prop5r,ty line

4 to deternine flow in Stream 2

.519
8.06?

?5.8?0
t07 .082

. ?09

AREA
(ha)

250.70
2.00

20.40
28. r.0

.31
. r..50

2 .00

OPEAK
(cms)

19. 143
-494

TPEAK
(hrs)
8.67
8.10
8.25
8.08
8.02
8.0?
8.07

DWFR.V
(nn)

70:07
75.81
75.69
7L.13
89.94
73.81
75.87

5,

7f0f

ID1
+tDz
+ID3
+rD4

2 +ID5
+ID6
+ID7

0L:3220L
03:32203
A4232204
05:32205
07:208maj
Q8232207
09:32208

2.7 68@
.915
@
.619

8.50 '1o.73 000

(cms) - ,,
.ooo &t/
.0oo4z
.000f3
.000hc
.ooor'
.000"/
.ooo.-

to the North Prope

StlM 05: S2pl 305. 01'

NOTE: PEAK FI.OWS DO NOI INCI,UDE BASErI,OI{S IF ANY.

001:0012---
*+Route Elow in Stream 2 (3220L, 32202, 32203, 32204, L08maj)

:ti::-----
ROUTE CHANNEL
IN> 06:S2pI

OUT< 0?:1234rn

Routing time step (rnin1 = 1.00
Number of SEGMENTS = 3

sropes it), cHaNNeL=3.30 Fr,ooDPr,ArN=3.30
LENGTH = 1383.00 (n)

Distance Elevatlon
3.0) ------>
Manning

.0800

.0800
.0800 / .0350 MaLn Channel

.0350 Main Channel
.0350 / .0800 Maio Channel

.0800

.0800

.0800

.0800

.00
t2.40
15.00
15.80
25.80
44.60

22.90

49.70
54.10
58.1"0

213.00
209.00
208.00
20'r .50
208.00
209.00
210.00
2L2.00
2L4.00



VOLUME FLOW RATE VELOCITYDEPTH ELEV
(m) (m)

.250 207.750

. s00 208.000

.794 208.294
1.088 208.588
1.382 208.882
7.676 209.L76
1.971 209.47L
2.265 209.7 65
2.559 2r.0.059
2 .853 210.353
3.L47 2L0.647
3.441_ 2t0.94!
3.73s 2t1.235
4.029 zLL.529
4.324 2Lt.824
4.618 2L2-LtB
4.912 2r2.412
5.206 2L2 -706
5.500 213 .000

(cu.m. )
,.102E+04

.4088+04

.101E+05

.1868+05

. 2 9sE+Q 5

.4258+05

.567E+05

.7 19E+05

.880E+05

.1058+06

.1228+06

.1418+06

.159E+06

. 179E+06

.1998+06

.219E+06

.2418+06

. 2 638+0 6

.285E+05

(cms )

.949
6.024

22.5't4
48.770
85.078

133.05s
t92.t7 6
26t.439
341.080
432.103
532.844
643. L6L
762.958
892. r.75

1030.7?9
1178.939
1336.73s
r-503 . 8 90
L680 .422

1m/s )

1.286
2.042
3 .091
3.634
3.994
4.325
4.686
5 .030
s.360
5 .697
'6.02t
6.329
6.623
6.903
7 .t7L
7.429
't.679
7.918
8.149

L.O2t
2.455
3.955
5.521-
7.252
9.234

tL.392
13.715
1 5.255
r.8.948
2L.779
24.738
27 .8\6
3r..006
34.306
37.7t6
4t.223
44.822

TRAV.TIME D x V
(min) (n2 / sl
L7.92 .322
11

7
6
5
5
4

4

4

4

3
3
3
3
3
q
3
2
2

46
34
17
33
92
58
30
05
83
64
48
34
2L
10
00
91
83

INFLOVI :
OUTFIJOW:

ID= 6: S2pl
ID- 7: L234xn

<---- hydrograph ---->
OPEAK TPEAK R.V.
(cms) (hrs) (nm)

22.903 8.50 70.728
22.615 8.58 70.726

<-pipe / channel->
MAX DEPTH MAX VEIJ

(n) (m/s)
.798 3 .09?
.794 3.091

AREA
(ha1

305.01
305.0r.

001":0013---
*#Watershed 32206 Enters the Property as Tributary to Stream 2

I DESIGN NASHYD I

| 08232206 Dr= 2.00 I

Area (ha)= 29.2O
Ia (run)= 1.500
U.H. Tp(hrs)= .5?0

Curve Nunber (CN)=76.40
* of Li4ear Res. (N)= 3.00

Unit Hyd Qpeak (crns)= 1..95?

PEAK FIJOW (crns)=
TIME TO PEAK (hrs)=
RUNOFF VOLI'ME (nm) =
TOTAL RAINFALI, (mn)=
RUNOTF COEFFICIENT ;

(i)

(i) PEAK FLOI{ DOES NOT INCIJUDE BASEFI'OV{ IF ANY.

1.940
4.625

60.5?1
L07 .082

. s66

001:001,4
*#Total fLow exiting the property

I ADD HYD (flowot) I ID: NHYD

ID1 07 z!234rn
+ID2 08 t32206

AREA
(ha)

305 .0r.
29.20

QPEAK
(cns)

22.675
1. 940

TPEAK
(hrs )

I.s8
8.63

R.V.
(run)

70.73
60.5?

DWF
(cms )

.000

.000

SIIM 09:flowot 334.21 24.607 8.58 69.84

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

000

NOTE:

*******************************************************************************
VIARNINGS / ERRORS / NOTES

Sinulation ended on 2003-03-07 at 09:38:56



frORNBURY GEORGIAN BAY

CMGLEM

\

e ELUE
UOUMANS

DISCHARGE LOCATION
FROM SWM PONDS

WATERSHED LIMITS

CATCHMENT LIMITS

SWMl

SWM2

SWM3

OUTLET

-._.-.->

LEGEND

CATCHMENT NO.

AREA (ha.)CN No.

-------l>

)

+

DMINAGE FLOW
DIRECTION

OVERLAND FLOW
DIRECTION TO

NIPISSING RIDGE

INTERCEPTOR
DITCHES

rnnnr
x$ff'

il

@

1a\

@

-t

, ,)

,7

o
o

@

I
I

6,w zs$3\w x)

I

I
I

I
!,

I
@'

I

!

:

CULVERT 344
CIP GONCREIE BOX

a2.23m

GEORGIAN BAY

SWM 3 334

SWM 2

CULVERT 324
CIP CONCRETE BOX

3.10m x 2.65m

o

CULVERT 31A
CIP CONCRETE BOX

3.10m x0.5m

N

SWM 1

@
U
o
z
o

dLWRT

F

/fr\'w
coN. 7

(

.\ir\rr\rr

\.\._._._

Dnu" rR' Ara- of BIockSS Dtahi^rr {a lwn Ptta I
' (e €year ilortn Eva+) J

NO. REV$ON5

ENOIR SUBVESIO

Bumside Golf Seruices

ffi eoRoN a^t sie, a n@ 4sul cNr6ffi. dlmo
wfift: (n-.e0515 Frx (tGF'{-2390
€-sL cdho@&p@!e.6

CLIEN'

CANADIAN DEVELOPMENT
MANAGEMENT CORPORATION

ORAfrNG NO.

PGRFN

+,.."""-nff$ATEDEgCN€D
c.c.

DAE
Mffi 2005

REVEED

nu

POST DEVELOPMENT
DRAINAGE PLAN

Town
of the

Blue Mountoins

r. SEE N6URE 6 Ffi EXERNAL AREA DEIINEANN'



Ridge Estates Block 38  Functional Servicing & Stormwater Management Report 

Solcorp Developments (Ridge Estates) Inc.    September 2018 

 

C.F. Crozier & Associates Inc. 

Project No. 685-3867 

Appendix E 

 
Pre- & Post-Development Stormwater Drainage Areas (Crozier 

2004) 
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Appendix F 

 
SWM HYMO Modelling & Capacity Assessments (Crozier 2018) 



FREQUENCY 5 YEARS - Owen Sound IDF 100 YEARS - Owen Sound IDF PROJECT: Ridge Estates  Block 38

Coef. A= 29.1 Coef. B= -0.724Coef. A= 47.7 Coef. B= -0.738 PROJECT No.: 685-3867

Design: Ian McCutcheon FILE: storm sewer design

Date: 06/28/04 Revised: 29-Aug-18 AS TIME OF CONCENTRATION 10.00     MANNINGS "n" 0.013

FR TO RUN- Cummul. TIME OF PIPE VEL. TIME

location MH MH AREA (A) OFF A x C A x C  CONC. I Q SLOPE DIA. LENGTH OF FLOW CAPACITY FALL UPPER LOWER UPPER LOWER UPPER LOWER

NO NO Ha COEFF min mm/hr l/sec % mm m/sec m min l/sec m END END END END END END

STREET A

(WEST) Block 38 22 2.37 0.45 1.07 1.067 10.00 106.48 315.70 0.50 525 1.40 5.4 0.06 304.10 0.03 228.50 228.49 226.577 226.550 1.40 1.42

22 21 0.31 0.30 0.09 1.160 10.06 105.99 341.65 0.50 525 1.40 46.4 0.55 304.10 0.23 228.49 229.34 226.520 226.288 1.45 2.53

21 20 0.00 0.30 0.00 1.577 10.61 101.98 446.95 0.50 600 1.54 18.6 0.20 434.17 0.09 229.34 229.71 226.213 226.120 2.53 2.99

20 19 0.29 0.30 0.09 1.664 10.82 100.60 465.23 0.50 600 1.54 40.4 0.44 434.17 0.20 229.71 230.08 226.090 225.888 3.02 3.59

19 16 0.00 0.30 0.00 1.664 11.25 97.75 452.03 0.50 600 1.54 17.5 0.19 435.41 0.09 230.08 229.86 225.828 225.740 3.65 3.52

18 17 0.22 0.30 0.07 0.066 10.00 106.48 19.54 8.00 300 3.87 17.7 0.08 273.51 1.42 231.11 230.61 229.476 228.060 1.33 2.25

17 16 0.00 0.30 0.00 0.474 10.46 103.06 135.80 5.54 300 3.22 35.4 0.18 227.54 1.96 230.61 229.86 228.000 226.040 2.31 3.52

Lot 34/35 16 15 0.32 0.30 0.10 2.234 11.44 96.57 599.63 1.00 600 2.17 8.5 0.07 614.01 0.09 229.86 229.86 225.680 225.595 3.58 3.67

Easement 15 14 0.00 0.30 0.00 2.234 11.51 96.18 597.17 1.00 600 2.17 5.8 0.04 614.01 0.06 229.86 229.70 225.565 225.507 3.70 3.59

14 13 0.00 0.30 0.00 2.234 11.55 95.91 595.50 1.56 600 2.71 51.6 0.32 766.44 0.80 229.70 227.32 225.447 224.643 3.65 2.08

13 1 0.00 0.30 0.00 2.234 11.87 94.05 583.94 0.30 750 1.38 97.8 1.18 610.39 0.29 227.32 227.34 224.493 224.199 2.08 2.39

STREET B

25 24 0.72 0.30 0.22 0.216 10.00 106.48 63.94 7.50 300 3.75 60.0 0.27 264.83 4.50 235.28 231.02 233.700 229.200 1.28 1.52

24 23 0.45 0.30 0.14 0.351 10.27 104.47 101.94 4.50 300 2.90 51.4 0.30 205.13 2.31 231.02 229.30 229.170 226.857 1.55 2.14

23 21 0.22 0.30 0.07 0.417 10.56 102.35 118.65 3.65 300 2.61 8.6 0.05 184.78 0.31 229.30 229.42 226.827 226.513 2.17 2.61

29 28 0.79 0.30 0.24 0.237 10.00 106.48 70.16 6.00 300 3.35 41.7 0.21 236.87 2.50 235.68 233.31 234.000 231.498 1.38 1.51

28 27 0.25 0.30 0.08 0.312 10.21 104.91 91.00 8.00 300 3.87 26.5 0.11 273.51 2.12 233.31 231.16 231.468 229.348 1.54 1.51

27 26 0.00 0.30 0.00 0.312 10.32 104.07 90.27 5.00 300 3.06 15.2 0.08 216.23 0.76 231.16 230.42 229.288 228.528 1.57 1.59

26 17 0.32 0.30 0.10 0.408 10.40 103.47 117.36 4.42 300 2.88 9.9 0.06 203.40 0.44 230.42 230.61 228.498 228.060 1.62 2.25

STREET A

(EAST) 12 11 0.61 0.30 0.18 0.183 10.00 106.48 54.17 0.50 300 0.97 47.4 0.82 68.32 0.24 235.17 235.90 233.580 233.343 1.29 2.26

11 10 0.00 0.30 0.00 0.183 10.82 100.59 51.18 0.50 300 0.97 30.7 0.53 68.58 0.15 235.90 235.91 233.283 233.129 2.32 2.48

10 9 0.00 0.30 0.00 0.183 11.34 97.19 49.44 0.50 300 0.97 28.0 0.48 68.38 0.14 235.91 235.49 233.069 232.929 2.54 2.26

9 8 0.36 0.30 0.11 0.291 11.83 94.30 76.29 1.00 300 1.37 50.0 0.61 96.89 0.50 235.49 234.54 232.869 232.367 2.32 1.87

8 6 0.46 0.30 0.14 0.429 12.44 90.94 108.46 3.50 300 2.56 57.2 0.37 180.91 2.00 234.54 233.17 232.337 230.335 1.90 2.53

6 5 0.92 0.30 0.28 0.705 12.81 89.02 174.46 0.50 450 1.27 70.5 0.93 201.74 0.35 233.17 233.22 230.185 229.832 2.53 2.94

5 4 0.06 0.30 0.02 0.723 13.73 84.63 170.10 0.40 450 1.13 26.8 0.39 180.15 0.11 233.22 232.69 229.772 229.665 3.00 2.58

4 3 0.00 0.30 0.00 1.099 14.13 82.91 253.31 0.95 450 1.75 28.6 0.27 278.04 0.27 232.69 231.98 229.635 229.363 2.61 2.17

BLOCK 48

3 2 0.13 0.30 0.04 1.138 14.40 81.77 258.69 3.50 450 3.35 55.1 0.27 533.45 1.93 231.98 229.53 229.303 227.374 2.23 1.71

2 1 0.29 0.40 0.12 1.254 14.67 80.66 281.20 7.48 450 4.90 38.0 0.13 779.97 2.84 229.53 227.34 227.344 224.500 1.74 2.39

1 GBEL 13 0.23 0.40 0.09 3.580 14.80 80.15 797.61 0.48 750 1.74 9.0 0.09 769.51 0.04 227.34 227.00 224.139 224.096 2.45 2.15

BLOCK 49

Block 49 4 0.94 0.40 0.38 0.376 10.00 106.48 111.30 8.69 300 4.03 60.0 0.25 285.09 5.22 237.00 232.69 235.000 229.785 1.70 2.61

GEORGIAN RIDGE ESTATES - STORM SEWER DESIGN SHEET

GROUND ELEV. PIPE INV. ELEV. COVER

Page 1 J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\SWM\2018.08.29 Storm Sewer Design (Updated)
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DqF=[O] (cns), cN/c=16s.91, IA=t7.sl (mn],
N=[3], TP=[0.31]hrs,
UINFALL=[ ](nm/hr). END"-1

ooo3o> r!,--,, 
I

00031> rsirrlrr*r*ri*+*.r*r
--'l

00032> **:r**,r*rrrrrrrrrr.rrl00 year chicago 5Hr Keifer chu scormr*.)rrtrJi
o o 0 3 3 > . $ * * * . . * r * r r

RED SMRM

CAiIB NASBYD

r# Date : septs€&er 20, 201€
r* Modeller : (A- sF€ncerl
** company : c.!. crozl€r & associales lnc.
rS Llcense* ! 3?37015
r*rrtr**rr.*.t!
rB Fi lename : Concinuous Modei
r$ contlnuous Mod61
rsr*r r.rrri rrr*k r r

rI.rr **i ri rr+rr ht

00034 >
0003 s >

0003?>
00036>
0003 9 >

0004 1 >

ilil ;;;il;;=i;;;0",".,"r'
;;=i;;, il;= i;;';;',",; i.'.=iii'i', -^,"i" 

r,i,
DwF= [0] (cms) , cN/c= [85.9] , IA. [?.51 (mm) ,
N=lll. TP=l0.31lhrs,

3l (ha)

00045> r*,
00045> @ss sToRM

oo04s> rt-----------
OOO49> WIB NASHYD,
00050 >
00051>
00o52>
00053> rl-----------

Nane: (Pre Developmenc Block 33 nesE Tribucary Assessmenrl
Nude!:1535-346?l

t86 .41 (mml , csDT= [1] (min)
CURW_FILENME- ['scs24HIL Rst " ]

00043> r***i*rrrrrrlar)r*)rrl***j25 y6ar scs 24HR HII srormirrrrrrr)r
00044> ****rrirrrrr

ID.(11, MYD-l"x32w+202"1, DT=[1]mln, AREA=[32.31 (ha)
DOr= [o]. {cms) . cN/c- [s5.9l , IA= t?.5] {mm) ,
!= []l , TP- [0.31] hrs,
UINF&L-[ l(mm/hr), END=-I

00056> i#*.rfrir.*a
00057>.t--------
00058> &ss sToRM
00059>
00060> r|--------

l---
PrcT&=t104.01 (mm), csDT-[1] (min)
cww_FTLENNE= [" scs24HlL msC" ]t--

00051> csrB NAsHb
00062>
00063 >
00064 >
00065> r!-----
00066> rsirrrrrrrrrr*rrrrr

*t ,-__, __-__
RE& S&RM
r*--------- ----
CMIA NASM

.l- -- - - - - - - - - - - -
ri_______ __ _ ____
AINISH

--'-'------t
---'------'-l

ljmin, mBA-[32.31 (ha)
f?.sl(m).

Em=

0006?> ***rrrlrrr*r Reglonal srorm..r*r
0006a> r{*rrrrr)rrr

oo071>

ooo75>

00078>
000?9 >
00080 >
0008 1 >
00082 >
00063 >

00085 >
000a6>
o0oa7>
00046>
00049>
00090>
ooo91>
ooo92>

00095>
0 0096 >
00097 >
0009s>

00100>
00101 >
00102>
00103 >
00104 >
o0105 >
00 106 >
0010?>
00104>

NWD= ['X32w+202'

I (Rn/hr), END=-1

C.F. Crozier & A'aociatee Inc Page 7



(C:\-..Pre.eva.)

00002>

00005>
00006>

oooo6>
o0009>

00011 >
00012>
0001t>
00014 >
00015>
00016>
0o017>
000 10 >
00019 >
00020>
00021>
o0022>
0002 3 >
00024>
00025>
00026>
0002? t
00024 >
00029>
ooo 30 >
000!1>
00032>
00033>
00034 >
00035>
00036>
0003 ?>
00038 >
0003 9 >
00040>
00041>
0004 2 >
00043>

00045>

sssss

ilil
ilil MM

MMM
MM
UM

HH
HH
HHffi
HH
fiH

MM
WMM
MMM
MM
Mff

qw

tsts
tsw

*#

999
9
9

9999
9
9

::::=::11
fl 3?l?016

ooo
9999

9

stormwaler Managene.t HYdrotqic fiodel 999 999

r.'*rr*r, A single event and codbinuous hydrologlc almulatlon nodel
t,--..:., based on Ehe plinciples of HYMo and ile auccessors

omvMo-a3 and omMo-ag.
rrrrrrrrr DisrribuEed by: J.F. sabourln and Assoclates Inc

O!basa, Ontario: {511) 035-3a84
Gallneau, Ouebec: (419) 241-6353

+++++++++ Licen6ed uEer: C.F, Clozler & Assoclates Inc.
collingwood sERIN*:1737o15

++++++ PR@N ARBY DIMENSIoNS ++++++
ilaximum value for ID nuders : 1o

105404
105404of

rrrrr DESCRIPTIoN SWWY TABLe nEmERs (unlcs depend otr METoUT tn START) r*,',

ID: Aydrograph lDentif ication nuders, (1-10) .

NwD: sydrograph reference nuderE, {5 diglts or characters}.
AREA: Drainage area associated wilh hydrograph, (ac.) or (ha.)

QPEM: Peak flow of simulated hydrograph, (ft^l/s) or (n^3/s).
Tpeabate_hh:mn i6 ihe date a.d Eine of the peak ftor.
R.v.: Runoff volume of simulared hydlosraph, {in) or (mn).
R.c.: Runoff coeEfictent of simulated hydrog.aph, (ratio).

rr see WARNTNG or NoTE message prinled at end of !un.
rr I see ERROR of

000 50>
00051>
o0052>
o0053 >

000 55 >

0005s >
00059 >
00060>
o0061>
00062 >
0006f, >

0006 5 >
00066 >

000?3>
000?4>
000?5>

00079>
00040 >
000s1 >
000s2 >
0o0s 3 >
000s4>
o0os5>
000s6 >
o0oB? >
000€ 6 >
0o009 >
000t0>
00091>
00092t
00093>

0009? >

SUMMARY T P U

DATE:2014-09-20 TIMB: 11:2?:07 RW COWTER: 000344

Inpu! filenane: c:
output filename: C:
sumary filename: cl

\BLoc(3-1\snW-r\PRE-DE-r\Pre
\BLOCK3-1\SSWW-1\PRE-DE-1\Pre
\sLocK3-1\sww-1\PRE-DE-1\Pre

00067> $rirrrrrrrrr
00068> S Prolecl Naner IPle DevelopmenE Block 3A Hest Tribulary tuBe6snentl
00069> * Project Nuder: [645-335?]
000?0> * Date : septeder 20, 2o1s
00071> S ilodeller : tA- Spencerl
000?2> S Company : C.F. crozier & AEsociate€ Inc.

373?O15

coniinuoug Model

RWTCOW*

ITZERO =
lilErcm.
INSTOil=
INRW .

00 hrs on 0l
{1.imperiar. 2Bm€rric ourput) l

*rr*.*rrr*1r*125 year chicago 6Hr Keifer chu stormrr

001:0002-----------
Rru STOM
Fllename = 25yr.stm
Coment =
[SDT=60.00rSDURE 6.00!PTOT.

oo1 :0o03---------------ID:NtrD-- --
c&IB NASm OL.X32sr2O2

[O- 35.9: N= 3.001

71,901
-----NEA-

32,40
--QPEM-rpeabate hh:m----R.v, -

2.995 No dale 3:05 44,22

0009a> trp= .l
00099> sr.rrr**.rrrrr

1!DT= 1.001

00100> s**,ri***,..rr:r*rrrrt00 year chicago 6Hr (eifer chu sco.mrr*rlrrr*r
00101> frr**'rrrrrl
00102> 001:0004---
00103>
001 04 >
0010 5 >
00106 >
0010? >
00104 >
00109 >
001 10 >
0011 I >
00112>
00113 >
00114>
00115>
00116>
0011?>
00110>
001 19 >
00120 >
0012 1 >
oot22>
00123 >
00124 >
oo!25>
00126>
oot27>
00128>
00129>
00130>
00131>
00132>
oo133 >

001!5>

REN SrcRM
Filename = 1o0yr.stm
Comnent =
lsDT.5o-00:SDUR= 6.00.PTOT=

ool :0005- --- - -- ----- -- -ID:NEYD- -- - - -
GLIB NASHYD 07 tr12w+262

96.001
- - - - -NEA- - - -QPEM-&eakDare_hh:mm- - - -R. V. -

32.30 3.949 No_date 3:05 50.16
ICN=
ITP.

-ooj
, ool

001:0006-----------
m€8 6rcN
pirename = c, \ELocKs-1\swyM-1\pRE-DE-1\6c€24Hrr.msr
Conment = 24 hour SCS II stom mass curye
[Sm= 1.00:SDm= 24.0orPTOT- 36.40]

OO1:0007 ------- ----ID:W-----------AREA----QPEAK-TpeakOate hh:mm----R.V.-
c&IB NAsm 01:x32v+2o2 3?.30 3.221 No date 12124 51.62

[cN= 0s.9: N= 3 .00]
lrp- .31,DT- 1.001

1100 year scs 24HR HII Slomr.rrrrrrrr..r

001 ! 0008-

C&IA NASWD
lm" 35.9: N= I .001

mss sToM
Silename = C,\BLOCK3-1\SWWM-1\PRE-DE-1\sc324HIr.dsr
comenE = 24 hour SCS II aEom ms6 cu.ve
[sDT= 1.00rSDUR- 24.O0rP&T. 108.00]

- - - - - rD : ME- - - - - - - - - - -NB- - - -QP8M-Tp€abace_hh : mm- - -
O7.X329+2O2 32.10 4.421 No daie 12t24

lr- l1:DT= 1.001

C.F. Ciozier & Agsociates Inc

-R. V.
?1.03

Page L

00135t

oo130>
0013 9 >

0 0141>

REN STORM
Filena(e = tim.stm

00142> [SDT=6O.OorSD@- 12,00:PrcT=193.o0]
00143> ool:0011---------------ID:w---------_-mEA--_-QPEAK-Tp.abate hh:mn-

00145 >
o0146 >

rRegional slorn***.

qLIB NASWD 01:X32w+202 32.30 1.400 No dale ? r 03
ICN- 65.9: N= 3.0o1
trp=

001:0012-- ll:31: i:lll
OO14A> FINISH
00149> ------------ ,..-..-,.,-...,,;:;;;':;;;;::;;:;-;::::
00151> WNNINCS / Ef,RORS / NOTES
0015 2 >
00151> sinulalion 6nded on 201a-09-20 at 11:2?:Oa
0o154> . r5ir ,,sr===
oo15 5>
oo 156 >



(Ct\.. .Post.dat)

ooo10 >
00 011>

r* ProjecE Name: lPosc Developmenr alock 38 wesE Tributaly Assessmenr]rfl Project Nuder: [53s-33671*, Dare : seprese! 20, 201a
rl Modelte! : [A. spencerj
r$ company : c.F. crozie! & AEsociales Inc,
ril Llcense# : 3?37016
ls*.r.i u*irr rr..

2 Metric units
*tr fi *r **firr rir t r

continuous Model
i$ conEinuous Model

00012> r$rrrllirrr**rrrr
oool3> )srrrrrrir**
00014> r#rriirlr**r
0001s>
00016> it-- -- -------'----- --- ---'l

, NRW= [o]
for NSToRM Eime-t-------- -------l

ooo20> *31.**r***rrr**rrr
00021> **:rrrrr+*r**r*)rr
00022> *)rr11"r.*r*i*jr*i
00023> rg--------
00024> REm sloRu
00025> **--------
OO026> CALIB NASWD
00 027 >
0002a>
0002 9 >
00030> r*------
OOO31> CATIB STNDHN
0003 2 >

0003 3 >

chicago 6Hr Keife. chu stolm*rilrii*r

i----------------------l
sToRH_FTLENNE= ( o 2syr. srmu lt'----'----------------'l
rD=[1j, NWD=t'X32e+2o2"], DT=[1]min, AREA=t26.11 (ha),
DeF= [0] (cms] , cN/c= [3s.9] , IA= [7.5j (mR) ,
N=t31, TP=[0.]tlhrs,
MINFALL={ l(mm/hr), END=-It-'----------------l
ID=t21, NHYD=tiBl7+R'1, DT=[1] {mid), AREA=[5.62] (ha),
XIMP= {0.3s1 , TIMP= [0.50] , DwF= [0j {cms) , Loss= [2j ,
scs curve nude! cN=taal,

0003 4 >
0003 5 >

o004 1 >
o0042>
ooo43 >

00045>

0o051>
o0052>
o00 53 >
00054>
o00 55 >
00056>
000 57 >
00054 >
00059 >
0006 0 >
0006 1 >

00065>
0oo 66 >

0006 a >

000? 5 >
0007 6 >
oo011>
oooTa>
000?9 >
00040 >
000s 1 >

00063>

000s 7 >

Pervious surfaces I

Imperyious surfaces:

MINlNL= (

IAper- [s] {mm)
LcP= [40] (m) ,

IAimp= [2] (nm)
lcl= [194] (m) ,

, SLPP= [2.0] (*) ,
ilNP=[0.3], scP=[0] (nin),
, sLPr= [1.0] (t) ,
NI= {0.0131 , scI= [0] (hin)

END= 1

ND HYD

REM STORM

CALIB NASHYD

'-l----'--,--
IDsum= t3l , NaYD- t'ouca2"l , tt._;; ;;;=i;;;i-
t---

rrr**rr10o year chicago 6Hr Keifer chu srolnirrrri

l.--.-----------
STORM-8ILENNE= [' 1O0Yr. stm' ].t----'---------
rD= [1] , NHyD= [nX32s+202,'l , DT= [1]
DwF= tol (cfrs) , cN/c= [85.9] , IA= [?
N=t31, ?P=t0.31lhrs,

------------'-----------'-l
-'-----------'----------'-l
min, AREA= f26. 1l (ha) ,
.sl {mm),

MINFALL= t --------'--l

IDsun=131, NHYD=[oout32'r], IDs lo add-[1+2]

r125 year scs 24HR HII SEormrrrr+

I {mm/hr)

, ;;=i;;

moTe= [86 .4] (nm) . csoT= [1] (min) ,
CSRVE FILENNE- ["Ecs24gII.mat"]t-----------------

N{s-[qx32B+202'1, DT:t!lntn, NEA=(26.1] (ha)
(cms) . cN/c= I35 .9l , rA= [7.5] (dm) ,
TP* 10.311 hrs,

rr-- -, - -,, -,-- -,- -- |
CALIB STNOHYD

.r ---- ----, ----l
MD HYD*r----,,---,--l

ID= [2] , NHYD= ['837+w'] ,
xrMP= [0.]51, TrMP= [0. 50]
scs curve nuder cN=[04]

(nin) , AREA= [5. 62] (ha)
[0] (cm6) , Loss= [2] ,

Pervlous surfaces:

Impervious surfaces:

UINF&L= [

IAper= tsl (nm) , sLP9= [2. o] (t) ,
tGP=t401 {n), WP=[0.3], scP=t0l (min),
IAiFp=12l (hm), SLPI-[1.0] (*),
LGI=[194] (h), MNI=to.o13l, scl=[o] (min)
I (mm/hr) Em=-l

ID-t21, WD=t"837+w"1, DT=t1l (min), mEA-[5.62] (ha)
XIMP=t0.35J, TIMP=f0.501, DrF=[0] (chs], ross=t21,
scs curve nuder cN=[84],

0009A> *#..r*ir*r*r year SCS 24BR HII Storsr*,**j*rrr
00089> r#rrrrrrr*ri

NIS STNDM

rt_ _ _____ _ ___ _ _ __ _

ND HYD
it- - - - - - -- --, - - - -
rs*****fir*r.ri

mss sTow

CALIB NASHYD

CALIB STNDHYD

MD ryD

, SLPP= [2
Wp= Io.3l
, SLPI= [1

U1!lel= [

Perlous surfaces:

I (mn/hr). Em=-1

o0o 90>
0009 1 >
ooo92>

o0095>
0 0096 >
00097 >
00094>

00100>
0010 1 >
00102 >
00103 >

o0105>

00 107 >

Impervious su!faces:

MINFNL= (

lDsum= [3] , WD= [!out32tr] , IDs lo add= 11:21

l (mm/hr) , eND.-1

IApe!= [5] (mn), SLPP=t2.01 (t),
reP-[40j (m), Wp=[o.3], scp=tol (min),
IAimp= 12l {mm) , SLPI= [1.0] (?) ,
reI= [1e4] (h) , WI= (0.01r1 , scl= [0] (nin)
I {mm/hr) , Em=-l

PToTAL= 1108.01 (nn) , csDT= [1] (min)
CURVE FILENNE= [,tsca24HII.mstq]

| - -- --:-------- - --,----- -,
rD-[1], MS-t'X32w+202"j, DT=[1]mtn, mEA={26.11 (ha)
DilF: [o] (cms) , cN/C= t8s.9l , rA= [?.5] (mm) ,
N= [3] , TP= t0.311 hrs,
MINTALL={ , , ,

rD= [2], NHrc= [r83?+fli],
xrMP= [0.35] , TIMP- [0.50]
scs curve nu6er cN=t841

DT= t1l
, DflF=

(min), NEA= [5.
Io] {cfrs), Loss=

Impervious surfaces:

MINF[L=--l
rD6um= [3]

t01 (min)

.---'--l
MNI = [0

END--

NHYD=1,'outl2rl, IDs ro add=t1+21
00109> ri- -,-,---
0011o> i*rirrrr.rrri

--l------

''---l
------l

STORM_FILENNE= t" cim. stmr l

00111>
00112>
00113>

00115 >
00116 >

00114 >
00119>

REN STOM

CAIIA NASWD

--l

r?------ -- --l

ID=111, WD=tnx32r+202"1, DT=[1]min, NEA=t26.11 (ha),
DgF=[0] {cils), cN/c-[8s.9], 1A"17.sl (hm),
N=[3], aP.{o.31lhrs,
MINF&L=[ ](nfr/hr), EM=-1

;;=i;i,il;=i;;;;;;;;;;;=ii;i;i;t.;;;=i;;;ii;; I

XIMP= [0.3s] , aIMp= [o, so] , DwF= Iol (cms) , Loss= [2] ,
scs curve nuder cN= [84],pervious surfaces: IAper= [5] (mm) , SLPP= 12.01 (t) ,

LcP=[40] {n), WP=(0.31, scP.tol (min),
Impervious surfaces: IAimp= t2l (mn) , SLPI= t1 .0l (t) ,

LGI=t1941 (m), MNI=[0.013], scI=[0] {mln)

ilYillj: r: rljlllTl r:* rl ,l

00121> NIB STNDWD
oo\22>
0012 3 >
001 24 >
00125>
00 126 >
oot21>
0012s>
00129> r1,----------
OO13O> DD HYD
00131> il---------,--

00133> FINISfl
00134 >
00135>

IDsum= 13l , NwD: Iiout32D]

00116>
0013?>

00141>
o0142>

00145>
00146>

0 0151>
00r52>
00153>
00154>
o0r 55 >
001 56 >
001 57 >
oo1 56>
001 59>

0015 2 >

00155>

C.F. Crozier & Agsociabee Inc Page 7



(Cr\...Post.sun)

00o03'

00010>
00011>
00012>
oo01 3 >

0oo1 5 >

0001?>

00019>
00020>
00021>
00022>
00021 >
00024>
00025>
000?6 >
0oo2 ? >
0002a>
00029>

0003 I >
00032 >
00of 3 >

000f5>

000f,8 >
oo039 >

ooo42>
00043 >

o0045>
o0046>

00050 >
0005 1 >
00052>
00053 >
00054>
00055>
00056 >
00057 >
0005a>
000 59>

00062 >
0006 3 >

00055>
00066>

00064 >
0006 9 >
00070 >
000 ?1 >
oo012>
000?3>
000?4>
000?5 >
00076>

o0oso>
000s1>
00082>
000s3>
00094>
00085>
000s6>
000 3? >
000aa>

00090 >
00091 >
00092>
00093>
00094>
00095>
00095 >
00097>
00098 >
0009 9 >

ool01>
001 02 >
00103>
00104>
00105 >
00106>
00107>
00104 >
00109>
00110 >
0011 1 >
00112 >
00113>
00 114 >
00I15>
001 16 >
0011?>
001 1a>
00119>
00120>
00121>
oo\22>
00123>
00124 >
0012 5 >
00126 >
ool27 >
00 12a >
001 29 >
001 30 >
00131>

sssss

MMfl
MM
MM

wff
wnw
xw
BH

H

!
fi

9999

TYMXOOO
YY MMMil O O
Y MMd O O H#
YUMOO
YMMOOO

stormqaler Manageneni HYdrologic ilode] 999

9999
9
9

999

::::=::l:
* 3?37016

smwo
rrrlr*)rr A single evenB and conrinuous simulaiion model

based on the principres of
omyMo-al and

it
oTTmo-89.

r.rrrrrir Dlscribuled by: J,F. sabou.in aDd Associates Inc.
ottawa, onrario: (613) 636-3s44

(819) 243-6858

+++++++.+ Llcensed user: C.F, Crozier & Associages Inc,
collingwood SERIAL*:3737016

++++a+ PROGW NMY DIMENSIONS r+++++
Maxinum value for ID nuders : 10

of 105408
1 05408of

rrrri DESCRIPIIoN Sl)ruRY TABLE HEDERS (units depe.d on MEIO@ in START) .**1)

ID: Hydrograph lDenllficaEion nuders. (1-10).
r*rrr NHYD: Hydrograph leference nutrers. (6 digirs or chdracEerE).
.rrrr AREA. Drainage area associared Firh hydrograph, {ac.} or (ha.)
rrrft QPEAK: Peak flow of sinulaled hydrqlaph, (f!^3/s) o! (m^3/s).
rrr*r lleabare_hh:nn is rhe dara and tlne of ihe peak flow.
,rrrr R.v.: Runotf volune of simulaied hydrograph, (in) or (mm) .
rrrrr R.c. ! RunoEt coefticlent of slmulated hydroglaph, {latio) .

i ! see wNINc or NoTE ne66age printed ar end of run.
.*: see ERRoR

SUMMARY u

DATE: 2018-09-20 TIME:11r25:43 RW COmTER: 000343

Input Ellenane: c:
oulput fllenane: c:
sunmry tllenane: c:

\BLocru -1\seMm-r\PosT-D- 1\Post . daE
\BLoc(l -1\sW-1\ sosT-D-1\Post . ouE
\BrocR3-1\SW-1\pOST-D-1\PoEr. 3um

Name: [poat Development Block ]a west Tributary esassnenEl
Nude.: [68s-3367]

: Septeder 20, 2014

**r i r * r, j r * r r r r r r 1,

RW:CON#

{azERo =
(MEaOm=
INSTOM=
(NRW =

oo hrs on 0l
(1=inperiar, 2=metric outpur)l

001:0002----------------
REN STORM
Filena(e = 25yr.sth
Comn6nt -
(sDT.60.0o: sDW= 6.00:PrcT= 77,90)

C&IA NASWD
[cN= €5.9: N=
lTp= .31 ! Da=

001|0004----------
dIE STMM

-- - -ID:W------ -----AREA-
OIIX32Er2O2 26.10

3.O01
1. O0l
- --ID:W-----------AREA-

o?:83?+W 5,62

-QPW-Tpeapaue_hh:nm- - - -R,
2.420 No_date 3:05 44.

-qPEAK-l\)eaEate-hh:nft - - - R.
.648 No dale 3.00 54,

tXIIP=.3s:aIMP=. 501
(LOSS= 2 :CN= 84.01
[Peryious area: IApe.-
tlmperviouE area: IAimp.

001:OO05---- - - ---'-----ID:MYD-

22

5.00:S!PP.2.00!LGP= 40.:MNP..lo0rSCP= .01
2.00rSLPI=1.00.reI= 194.:NI=.013:SCI=,01

-- -QPEM-T?eakDale_hh : mm- - - -R. v. -
3,222 No date 3:05 60.15

tCN= 85.9: N- 3,001
ITp' .31:DT= 1.001

001,0008---------------ID:W-----------ARBA----QPEAK-rpeaPaEe hh:m --R,V.

001:0006-----------
Ram srcN
Filenane . 100yr.sh
Commen! =
ISDT=60.00:SDUR= 6.00!PTOT. 96.00)

001 : 000?-- - - - -- - - - - - - - - ID:Nm- - - - - - - - - - -AREA-
WIB NASm 01:X32s+202 26.10

C&lS STNryD 02;83?+W 5.62 .831 No date 3:0o
[xrMP=.35:TIM9=.50]
ILOSS= 2 :CN= 84.01
lPeryious area: IAper= 5.00:SLPP=2.00:reP= 40.:WP:,3oo.scP=
tlmperyious arear raimp= 2,00rsLPr=1.00:rer= 194,!Nr=.013:scl=

001.0009---------------ID:NwD-----------AREA----QPEM-1'I)eabate bh:dn-
ND WD 01rx32v+?02 26,\0 1.2?2 tro_date 3!05

+ Ozrgl?+n 5.52 .831 No date 3r0o

IDT= 1.001 SW- 03loutt2

*rrrloo year chicaqo 6Hr (eifer chu s!om*ljrrrr*rrrr.rrrrrrr.

3t02

60.16
7 9.57
62 .49

00132> *r*rrrrrrr*rr*r*rrr*rr;rr25 year scs 24ER HII stormrrr*rirrr*
00133> lrrlrrrrrrrr
00I34> 001r0010---
00135> mss sToRM

IDT.1.00l SW= 03:Out32 a!.72 4.004 No dale
ftrrri r*r.. r, r, ft rr r;r rr.

001 36 >
001:7>
001 3 a>
0013 9 >

00140>
00141 >

oo143 >

00145>
00146 >

00148>

0o 1 5o>
001 51 >
001 52 >
00153 >
00154 >
00155>
00156 >
00 15? >
00158 >
00 159 >
0016 0 >
00161>
00162>
0016 3 >
0o 164 >
00165>
00166>
0016?>
00168>
00169>
00 170 >
00171>
ool72>
001?3>

o01?5>

Filename = c:\BLocK3-r\srow-1\Posr D-1\scs24Hrr.sst
Conmen! = 24 hour SCS II sEo.m mass culve
lsDT: 1.oo:SDUR= 2i,oo:PrcT= 66,401

Oof,oo11---------------ID:NEYD-----------AREA----QPBM-&eaFate_hh:mn----R,V.
cAtIB NASHYD 0rt*32e+202 26.rO 2,603 No daUe 12!24 51.62

lCNs 85.9: N= 3.0o1
lap. ,31:DT.1.ool

001:oo12---------------ID:NwD-- -------AREA ---QPEM &eaEate_hh:mm----R,v.
NIB STNDHE ozrBl?+U s.52 .953 No daEe 12:13 66.53

IXIMP=.35:TIUP=. Eol
ILOSS= 2 :CN= 84.o1
tPervious area: IAperr 5.00:SLpP-2,00:LGP= 40, rNP=.300:SCP= .01
lhpervious area: IAimP= 2.00:SLPI=1.O0:LGI= 194. rNl=,013.SCI= 0l

oot:o013-- - - - ID:Nwo-----------AREA----QPBAK-Tp€akDate hhimm----R.v.
ND HYD 01:X32e+202 26,10 2,603 No_date 12t24 51,62

r 02:83?rq 5,62 ,954 !o_da!e 12113 56,53
IDT= 1,ool SW= 03:Out32 1!.72 3,198 No_dale 12t2! 54,26

#t hrrr+r **r rirrrr
*rrrri*rrrr**.r.rrrr.rrr.100 yea. scs 24HR HII slormilr,*r*.iirrrr
**r*t{*r}r**r.}

O0l: O014
GSS SIORil

Firename = c : \BLocK3-1\SflroYM-1\POST-D-1\sca24HIr. msr
comment = 24 hou. scs II storm ma€s curve
lsDT= 1.00:SDR= 24,00:PrcT= 108,001

001 : o01s --------- -- - -ID:wD---- --- -- --MEA- - --OPEAK-TpeakDate_hh:mm- ---R.v. -
CALIB lASm 01:X32w+202 26.10 3.574 No dale 72,24 ?1.03

lcN= 3s.9: N= 3.001
lTp= -31:DT= l.ool

001:0016 --------ID:NHYD-----------AREA----QPEAK-Tt)earcale_hhrmm----R.v.-
CALIB sTNDm 02!83?+{ 5.62 1.29? No dale 12113 46.94

IXIMP-.3s:TIilP'.50]
[!OSs= 2 :cN= 34.0]

llnperious
001:0017------ --

NDM
- -tD :NHn-

5.0orSLPp=2.00:iGP= 40. :MNP=.300:SC9=
2,00:SLPI-1.00:kI= 194. :MNI=.013:SCI=

01:Xl2w+202
02: 83?+W

26.10
s.62

31.12

-QPaM-TpeakDate-hh: mm- - - -R. v. -
3.574 No_date L2t24 71.01
1.29? No date 12:13 a6 ,93
4.356 No-date 12t21 73,86

------ - -NEA-

IDT= 1,001 SW= 03:oub32

00176> f ,)r," jrrrarrrrrrrrrrrrrr.rrrrRegional srom.'****.
0017?> i,:*rrr*rt*r

001! 0014- - - - - - - - -
REM STORM

001?8>
00179>
001 80 >
001s 1>
001 g2 >
001s3>
00184>
001e5>
001 86 >
001 87 >
0o tg0 >
001 89 >
001 90 >
0019 1 >
001 92 >
00193>
00194 >
0019 5 >
00196>
0019? >
0019 6 >
oo1 99 >

00201>
oo202>
o0203>
00204 >
o020s>
o0206>

Fl1e.ame = tin.stm
Comment -
[€DT.50.00:SDUR= 12,00!PTOT= 193.00]

001:o019---------------ID:NSYD-----------NEA----QPEAK-1}leakDate_hh:me- --R,v,-
CALIE NASWD 01:X32w+202 26.10 2.743 No date 7:O3 151,46

(CN. 85.9: N= l. O0l
[1]'! .31:DT- 1.001

001:0020---------------ID:NWD-----------AREA----QPEAK-TpeaEale_hh:mn-- R.V.
c&IB STNDEYD 02:83?+H 5.62 .628 No date ?:00 169.59

[xrilP=.3s,T1!P=.50]
[LOSS- 2 :CN. 64.0]
lPewioue area: IApar. 5.00!SLPP=2.00:reP= 40.:WP=,300:SCP=,01
tlmpenlous area: lAimP= 2,00:SLPI-1.00!reI= 194.:WI=.013!SCl= -ol

001:0021---------------ID:W-----------NEA----QPEAK-Tpeabate_bh:mh----R.v.-
ND HD 01rxl2w+2o2 26,\o 2.?46 No_dale ?:03 151.46

+ 0?:Bl7+w s.62 .526 No date ?:00 169.59
(DT= 1.ool sW= o3'out32 1\,12 3.36? No-date ?:01 154.67

001:0022-----------
FINISg

:;.::;;;::;:::;;: -;:;:;;,;;:::;:.::.;;;;:;..:;:;.:...;;;:;;;;;;;;;:;;;;;;:;:::;:
wNrNcs/ERRoRs/NorEs

"t.'i"ii.'-""i"i-."-rot.-0"-ro 
ac rr:zs:4i

C.F. Crozier & Agaociatea Inc. Page 7



t

for { OO Yr SCS Sectio A.A

Friction Method

Solve For

Manning Formula

Normal Depth

Channel Slope

Discharge

Section Definitions

Roughness Segment Definitions

0.05400 m/m

4.42 m3/s

0+00

0+00

o+12

0+14

0+1 6

0+30

237.90

237.75

237.60

237.55

237.60

237.8A

(0+00, 237.90) (0+30, 237.80) 0.045

uurrent Kougnness wetgntes
Method
Open Ghannel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

Normal Depth

Elevation Range

FlowArea

WettedPerimeter

Hydraulic Radius

Top Width

Normal Depth

0.24 m

237.55 to 237.90 m

3.51 m2

29.12 m

012 m

29.07 m

0.24 m

Bentleysvstem6, lnc' HasstadMethodssolB0odqfrTMastervSl(sELECTsertesl) 
[08.1t.01,031

2TsiemonsGompanyDrtvesulte20ow watertown,cro6TgdusA +t-203-7EE-{066 page { of z
9n012A1810:29:54 Ait



for {OO Yr SGS A.A

Critical Depth

Critical Stope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.26

0,03914
,t.26

0.08

0.32

1.16

m

m/m

mls

m

m

Supercritical

Downstream Depth

Length

Number Of Steps

0.00 m

0.00 m

0

Upstream Depth

Profile Description

ProJile Headloss

Downstream Velocity

Upstreafi Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

0.00 m

0.00

lnfinity

lnfinib,

o.24

0.26

0.05400

0.03914

m

mls

m/s

m

m

m/m

m/m

Bentley syslems, lnc. Haqstad ilethodssdB0of$frrMastervSi (sElEcTseries t) I08.{l,ol,o3J2TSlemonscompsnyDrivesuite20ow watertown,cro6TgsusA +t-203,755-{G66 page 2 0t 2
9/20/20,18 l0:29:54 Aii



Gross $ection for { OO Yr SGS Section A-A
Project Description

Friction Method

Solve For

lnput Data

Channel Slope

Normal Depth

Discharge

Cross Section lmage

?38.15
238.ifi
?3S.fl5

23r-35
23r

Manning Formula

Normal Depth

0.05400 m/m

0.24 m

4.42 mYs

tr
.o
h
a
lll

z3r
25I

23r
23r
23r.

fls
ru

2$?
23r
e3r
23r

S+S5 8+1S {t+15 S+PO
Ststisn

Bentley Systems, lnc. Haestad Methods Soltt6odqEhrMaster V8i (SELECTseries l) [08.t t.O{.031
27 siemons company Drive suite 200 w watertown, GT 06795 usA +l-203-755-1666 page I ol 1

91201201810:30:46 AM



Worksheet for {OO Yr SCS Section B-B

W.ffind.i:t:he'*,$.#,.fi;.i4,i.#,,ii;ri.;criFffi,#d*$:ff$S-+#S .{,#r;$:fi ry*}iit€:*i,,$iiiiqp$.H,:

Manning Formula

Normal Depth

Channel Slope

Discharge

Section Definitions

Friction Method

Solve For

Roughness Segment Definitions

0+00

0+00

0+12

0+'14

0+16

0+29

0.04500

4.42

m/m

mt/s

232.70

232.50

232.50

232.0O

232.50

232.75

(0+29,232.75)(o+00,232.70) 0.045

uurrent Kougnness wetgnleo
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

Normal Depth

Elevation Range

FlowArea

Wetted Perimeter

Hydraulic Radius

Top Width

Normal Depth

0.63 m

232.00 to 232.75 m

3.36 m2

22.84 m

0.15 m

22.56 m

0.63 m

Bentley Systems, lnc. Haestad Methods SolB6odqlEfrflluasterVSi (SELECTseries {) IOS.i {.Of .O3l
27 siemons company Drive suite 200 w watertown, cr 0679s usA +t-203-755-t666 page I ol 2

9t201201810:31:16 AM



Worksheet for{OO Yr SCS Section B-B

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.64

0.03756

1.31

0.09

0.72

1.09

m

m/m

m/s

m

m

Supercritical

Downstream Depth

Length

Number Of Steps

0.00 m

0.00 m

0

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

0.00 m

0.00

lnfinity

lnfinig

0.63

0.64

0.04500

0.03756

m

m/s

m/s

m

m

m/m

m/m

Bentley Systems, lnc. Haestad Mothods SolBuodr$tuMastervSi (SELECTsertes l) I0B.f f .O{.03I
27 Siemons Company Drive Sulte 200 W Watertown, CT 06Z05 USA +l-203-755-t666 page 2 ot 29nO12018 {0:3{:{6 AM



cross Section lor 1OO Yr SCS Section B-B
Project Description

Friction Method

Solve For

lnput Data

Channel Slope

Normal Depth

Discharge

Cross Section lmage

233.00

?32.$0

23!.?'0

?32-tr

33?.

?31.gfi

231,

Manning Formula

Normal Depth

0.04500

0.63

4.42

m/m

m

m"/s

L
.o
6
tft
tu

fi+SS &+Sti 0+19 S+l.F
S*tisn

S+25

Bentley Systems, lnc. Haestad Methods SolEiodrlftturMasterVSi (SELECTseries f ) to8.if .Oi.03l
27 siemons company Drive suite 200 w watertown, cr 06295 usA +t-293-755-155g page I of I91201201810:31:41 AM



{OO Yr SG8 $ection G-G

Friction Method

Solve For

Manning Formula

Normal Depth

Channel Slope

Discharge

Section Definitions

Roughness Segment Definitions

0.05600 m/m

4.42 mt/s

0+00

0+12

0+14

0+16

0+3'l

228.50

228.25

228.14

228.28

228.6s

(0+31, 228.65)(0+00, 228.50) 0.045

a )i ll::, i 
-.

uurent Kougnness wetgnteo
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii'9 Method

Normal Depth

Elevation Range

FlowArea

WettedPerimeter

Hydraulic Radius

TopWdth

Normal Depth

Critical Depth

0.33 m

228.14ha228.85m

3.13 m2

22.51 m
O14 m

22.50 m

0.33 m

0.35 m

Bentliy systems, lnc. Haestad llllothods solBsouotftrMaster V8l (sELEcTsorteB i) Ios.ir.0r.Gl
27 Slemonc Company Drlve Suite 2OO W Watertown, CT 06Z9O USA +1.20g-7SO_i666 page I of z

912012018 I 0:12: I 3 AlUt



Worksheet for { OO Yr SCS Section G.G

free$lts

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

€VF tnput0aia

Downstream Depth

Length

Number Of Steps

GVFOrsputOata

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Supercritical

0.03742

1.41

0.10

0.43

1.21

0.00

lnfinity

lnfinig

0.33

0.35

0.05600

0.03742

m/m

m/s

m

m

0.00 m

0.00 m

0

0.00 m

m

m/s

m/s

m

m

m/m

m/m

Bentley Systems, lnc. Haestad Methods SolBtodr$rturMasterVSi (SELECTseries {) I08.f i.Oi.O3l
27 Siemons Company Drive Suite 200 w watertown, cr 06795 usA +1-203-755-1666 page 2 ot 291201201810:32:{3 AM



Gross Section for { OO Yr SCS Section G-G

Projoct Dggarhtion

Friction Method

Solve For

hfut DEta

Channel Slope

Normal Depth

Discharge

Croes Section lmage

Manning Formula

Normal Depth

0.05600 m/m

0.33 m

4.42 mys

$+$5 e{Al O+?5 O+3{!
.ffiss

Bentley Systems, lnc. Haestad Methods SolE$odQrhrlllasterVBi (SELECTseries {) I0S.{f .0f .031

27 Siemons Gompany Drlve Suite 200 W l,Vatertown, CT 06795 USA +{-203-75S-t666 page I of 1

Eo
fi
C}

l!

2?S.gtl

228.80

22B.tA

228.F0

228.50

2?8.i|{}

2?8.3il

228.2C

?28.r0

2?8.{n

rzl.#
0100 O{gn

gl20l20'1810:32:36 AM



Worksheet for { OO Yr SCS Section D-D

Friction Method

Solve For

Manning Formula

Normal Depth

Channel Slope

Discharge

Section Definitions

Roughness Segment Definitions

0.04200 m/m

4.42 m"/s

0+00

0+13

0+14

0+15

O+21

0+30

227.90

227.60

227.50

227.6A

228.00

228.20

(0+30, 228.20)(0+00, 227.90) 0.045

uunent Kougnness wetgnFo
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

Normal Depth

Elevation Range

FlowArea

WettedPerimeter

Hydraulic Radius

Top Width

Normal Depth

0.40 m

227.501o228.20 m

3.18 m2

18.89 m
0.17 m

'18.86 m

0.40 m

Bentley Systems, lnc. Haestad Metiro(ls Soltrodgfrrillaster V8i (SELECTseries 1) toS.{{Ot.O3l
27 siemons company Drtve suite 200 w watertown, cr 06798 usA +t.203-750-1666 page I of 251201201810:33:00 AM



Worksheet for lOO Yr SGS Section D-D

Rdsddts

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

G,VFhputqata

Downstream Depth

Length

Number Of Steps

GVFOutputDats

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Supercritical

0.41

0.03554

1.39

0.'10

0.49

1.08

m

m/m

m/s

m

m

0.00 m

0.00 m
0

0.00 m

0.00

lnfinity

lnfinig

0.40

o.4'l

0.04200

0.03554

m

m/s

m/s

m

m

m/m

m/m

Bentley Systems, lnc. Haestad Methods SoltlsodqdbrMasterVBi (SELECTseries 1) [08.11.0{.03]
2TsiemonscompanyDrivesuite200w watertown,cr06zgsusA +t-203-7s5-{666 page 2 ol 291201201810:33:00 AM



Gross Section for 'lOO Yr SGS Section D.D

Project Doecription

Friction Method

Solve For

lnput Data

Channel Slope

Normal Depth

Discharge

Cross $ection lmage

2?8.4$

?38.3tt

??8.2$

a&19

22?.fr{t

e?7.50

U?.im

E7
O+$0 lh{ilt $+10

Manning Formula

Normal Depth

0.04200

0.40

4.42

m/m

m

m3/s

??&.ffi

-s0

ev
u7
2?T

L
.sf,
.i9
ut

fi+Xl {!+25 O+3I
Statien

Bentley Systems, lnc. Haestad Mothods SolBEo[d]frrMastervSi (SELEGTseries f ] [OS.{f .Of .ml
27siemonscompanyDrlvesuite200w watertown,cr0679stsA +l-zo3-755-t666 page { of 1

51201201810:33:22 AM



Worksheet Ior 25 Yr SGS $ection D-D

Friction Method

Solve For

Manning Formula

Normal Depth

Channel Slope

Discharge

Section Definitions

Roughness Segment Definitions

0.04200

3.22

m/m

m"/s

0+00

0+13

0+14

0+15

0+21

0+30

227.50

227.60

227,50

227.6A

228.A0

228.20

(0+00,227.90) (O+30,228.20) 0.045

uunenr Kougnness wetgnted
Method
Open Channel Weighting Method

Closed Channet Weighting Method

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

Normal Depth

Elevation Range

FlowArea

WettedPerimeter

Hydraulic Radius

Top Width

Normal Depth

0.36 m

227.5Q to 228.20 m

2.51

16.72

0.15

16.69

0.36

Bentley sFtEms, lnc' Haestad Methods solBSotrqfrf,MastervSt (sELEcrseries t) [08.fi.01.031
27 Siemons Company Ddve Suite 2OO W Watertown, CT 06790 USA +1_203,755-1666 pago I of 2

m2

m

m

m

m
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UYorksheet for 25 Yr SCS Section D-D

Reeui&

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

GVF tn.put &.a
Downstream Depth

Length

Number Of Steps

GVF 0utprfi &ta
Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Supercritical

t

0.36

0.03715

1.29

0.08

0.44

't.06

m

m/m

m/s

m

m

m

m/s

m/s

m

m

m/m

m/m

0.00 m

0.00 m

0

0.00 m

0.00

lnfinity

lnfinity

0.36

0.36

0.04200

0.03715

Bentley Systems, lnc. Haestad Methods SolBEodr$rfbyMasterVgi (SELECTserles 1) [08.{{.0f .03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-Z55-1666 page 2 ol 291201201810:37:30 AM



Culvert Galculator Report
Existing George McGrae Road Culvert Grossing

Solve For: Discharge

Culvert Summary

Allowable HW Elevation
Computed Headwater Elevi

lnlet Control HW Elev.

Outlet Control HW Elev.

228.50 m

228.5O m

228.44 m
228-5O m

Headwater Depth/Height 0.79
Discharge 0.0911 m3/s

Tailwater Elevation 227.86 m

Control Type Entrance Control

Grades

Upstream lnvert
Length

228.14 m

12.00 m
Downstream lnvert
Constructed Slope

227.50 m

0.053333 m/m

Hydraulic Profile

Profile

Slope Type
Flow Regime
Velocity Downstream

CompositeSl52
Steep

N/A
0-66 m/s

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.36 m

0.15 m

0.21 m

0.017663 m/m

Section

Section Shape
Section Material
Section Size
Number Sections

Circular
CMP

450 mm

1

Mannings Coefficient
Span
Rise

0.o24
0.46 m

0.46 m

Outlet Control Properties

Outlet Control HW Elev
Ke

228.50 m
0.90

Upstream Velocity Head

Entrance Loss
0.08 m

0.07 m

lnlet Control Properties

lnlet Control HW Elev
lnlet Type
K

M

c

228.44 m

Projecting

0.03400
1.50000

0.05530
0.54000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale
Equation Form

m2

N/A

o.2

2

3

1

2018.09.20 culvert check (george mccrae road) cAiHE Academic siteExton
Ogl2OllA 11:0O:0't roltsentley Systems, lnc. Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: aspencer
CulvertMaster v3.3 [03.03.0O.04]

+1-203-755-1666 Page 1 of 1



Ridge Estates Block 38  Functional Servicing & Stormwater Management Report 
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