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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 contfinues 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
Crey.

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

C.F. Crozier & Associates Inc. Page 1
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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 tfreed. A large drainage ditch traverses parallel to the
proposed east property line and flows infermittently.

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,
resulfing 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.

C.F. Crozier & Associates Inc. Page 2
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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 af 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 af 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)
ADD! 0.40
MHD! 0.04
MDD! 3.79
PHD! 5.71
Fire Flow? 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.

C.F. Crozier & Associates Inc. Page 3
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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 o Camperdown
Court/Clear Water Court and Camperdown Road intersection via gravity sewer system. The sewage
is conveyed via gravity north from this infersection and discharges to the 375mm dia. frunk 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.

52 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:

o  Water Quality Control

o "“Enhanced Protection” given Georgian Bay as the ultimate receiver
¢ Water Quantity / Peak Flow Conftrol

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).

C.F. Crozier & Associates Inc. Page 4
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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 info 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 conftrols.
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 maijor (>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 lofs.

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;
SWM Pond 1 Capacity;
West Tributary Capacity;

George McCrae Road Culvert Crossing; and,

o M 0D

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

C.F. Crozier & Associates Inc. Page 5
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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 confrols will
be necessary to control design flow rates from the Site in the 5-year storm event. The type of controls
required fo 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 arecs.

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 conftrol
stormwater runoff from developed areas upstream and conftrol 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 Post-Development
(m3/s)! (m?3/s)!
2 year 7.83 7.39
5year 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.

C.F. Crozier & Associates Inc. Page 6
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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 fo 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 | External Drainage Area
Peak Flow Rates — 24Hr Peak Flow Rates — 6Hr
SCS Type I Keifer Chu CHI
(m3/s) (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 fo 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 af the outlet of the West Tributary are shown in Table 4.

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

Pre-Development Peak Flow Rates Post-Development Peak Flow Rates
storm (m3/s) (m3/s)
D 24Hr SCS Type Il | &Hr Keifer Chu CHI | 24Hr SCSType Il | 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

C.F. Crozier & Associates Inc. Page 7
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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 fo 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 fowards 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.

C.F. Crozier & Associates Inc. Page 8
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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. CROIIER & ASSOCIATES INC. C.F. CROIZIER & ASSOCIATES INC.
Kevin Morris, P.Eng. Austin Spencer, E.LT.

Partner Engineering Intern

KM/as

J:\600\ 685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Reports\Block 38\2018.09.21 FSR_SWM - Block 38 DPA
(Final).doc
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WSP Geotechnical Reporting

C.F. Crozier & Associates Inc.
Project No. 685-3867



SOLCORP DEVELOPMENTS (PEAKS RIDGE) INC.

RIDGE ESTATES, CLARKSBURG,
ONTARIO

GEOTECHNICAL INVESTIGATION

SEPTEMBER 19, 2018




4 SITE AND SUBSURFACE
CONDITIONS

Details of the subsurface conditions encounteregegsented on the Borehole Logs and summariziin
following sections. It is noted that subsurfacedibons can change between boreholes and the sletaivided
below refer to soil conditions that were encourdeatthe borehole locations only.

4.1 GENERAL SUBSURFACE CONDITIONS

Based on the results of the field investigatioer, $hbsurface conditions at the borehole locatieneiglly
comprised topsoil overlying layers of silty clagnsly silt, gravel and sand, gravelly clay and ¢fesitt. Possible
weathered shale was encountered in the last savhpbch borehole.

4.1.1 TOPSOIL

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

It should be noted that topsoil quantities shoutbe calculated from the borehole informationlaage variations
in depth may exist between boreholes. A detailggnic layer thickness survey is required to deitee an
accurate evaluation of quantity. The organic mastgenerally dark brown to black in colour andisho

4.1.2 COHESIVE DEPOSITS

A native silty clay deposit was encountered undegyhe topsoil and extending to a depth of 0.7 snibghree (3)
of the boreholes advanced at the site. The dity was brown to reddish brown, moist, and gengi@htains trace
amounts of sand and gravel. The measured SPTaMeg in the silty clay ranged from 5 blows per®.8 19
blows per 0.3 m, indicating that the silty clayiedrfrom firm to very stiff. The natural moistucentent of the silty
clay ranged between 8% and 27%.

A deposit of gravelly clay was encountered in BH118t depths between 2.1 and 2.9 mbgs. The graslefywas
reddish brown, wet and contained some silt. Thesomea SPT ‘N’ values in the gravelly clay was 48vis per 0.3
m, indicating that it is a hard material. The matumoisture content of the gravelly clay was 17%.

Clayey silt deposits were encountered in eachefahr (4) boreholes below depths between 1.4 (B2 and
BH18-4) and 2.9 mbgs (BH18-1) with each boreholmieating in the clayey silt. The measured SPTvhlues in
the clayey silt ranged from 18 blows per 0.3 mQdows per 0.08 m, indicating that the clayey\sltied from
very stiff to hard. Possible weathered shale wasemtered at the terminus of each borehole from bgs to
5.03 mbgs. This caused each borehole to termindtard material.

Grain size analyses of two (2) samples of the glajlewas completed and the gradation curve isgméed in
Enclosure5 and 6. A review of the grain size analyses indicatesftilowing 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 eadiredfareholes. The non-cohesive deposits are varialil
generally consist of gravel and sand to sandy®ile non-cohesive deposits were brown and reddishrband
contained trace to some silt and clay.

The measured SPT ‘N’ values in the non-cohesivesiepranged from 10 blows per 0.3 m to 57 blows(p@ m,
indicating that the non-cohesive deposits variethfcompact to very dense.

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

A grain size analysis of one (1) sample of theweation-cohesive deposits was completed and thegpadcurve is
presented ifcnclosure 7. A review of the grain size analyses indicatesftilewing 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 borslwmieompletion of drilling as well as in the maonihg wells
after the field investigation. A summary of thegndwater levels measured at the site are summndaolew.

BOREHOLE DATE GROUNDWATER GROUNDWATER MEASUREMENT

DEPTH (MBGS) ELEVATION (M) SOURCE

July 5,2018 43 2325 Open Borehole

BH18-01 July 13,2018 1.5 2353 Monitoring Well
August 9, 2018 1.6 2352 Monitoring Well

July 5,2018 4.0 227.8 Open Borehole

BH18-02 July 13,2018 1.7 230.1 Monitoring well
August 9, 2018 19 230.0 Monitoring well

BH18-03 July 5,2018 35 226.6 Open Borehole
July 5,2018 30 2249 Open Borehole

BH18-04 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 levelsweay and are subject to seasonal fluctuationsspaese to major
weather events. In this regard, WSP is continwitg a groundwater monitoring program at the di@ugh April
20109.
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Notes to Calculation

Note A:

Note B:

Note C:

Note D:

Note E:

Note F:

Note G:

Note H:

Note I:

Note J:

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.

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

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

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

Fire Walls: - In determining floor areas, a fire wall that meets or exceeds the requirements of
the current edition of the National Building 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 10% exposure charge.

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. If 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.

If a building is exposed within 45 metres, normally some surcharge for exposure will be
made.

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.

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

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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| E;q;osure distances Sugaested_required fire flow

Wood Frame Masonry or Brick
Less than 3m See Note "D" 6,000 L/min
| 3to 10m 4,000 L/min 4,000 L/min
10.1 to 30m 3,000 L/min 3,000 L/min
| Over 30m - 12,000 L/min 2,000 L/min -

If the buildings are contiguous, use a minimum of 8,000 L/min. Also consider Note H.

OUTLINE OF PROCEDURE

A. Determine 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 L/min.

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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CROZIER

CONSULTING ENGINEERS

Project: Ridge Estates Block 38
File: 685-3867

Date: September7,2018
By: A.Spencer

Revision Date: September 17,2018

Ridge Estates Block 38 - Water Design Criteria

Number of Residential Units Internal
TOTAL:
Recreational Area TOTAL:

Person Per Residential Unit (per TOBM Engineering Standards,April 2009)
Residential Population

Water Demand Rate
Average Daily Demand Rate (per TOBM Engineering Standards,April 2009)

Institutional/Commercial Demand Rate (per MOECP Design Guidelines for Drinking Water Systems)

Total Water Demand Flows

Average Daily Residential Demand

Average Daily Institutional/Commercial Demand

Average Daily Flow TOTAL:

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

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

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

Fire Flow Demand (per Fire Underwriters Survey Note J)

Total Design Flow (per TOBM Engineering Standards,April 2009)

J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\Water\2018.09.07 Water Design Flows

Revised By: A. Spencer

31 units
31 units

0.075 ha
2.30 persons/unit

72 persons

450 L/capita/day
28 m*/ha/day

0.38 L/s
0.02 L/s
0.40 L/s

0.10
0.04 L/s

9.50
3.79 L/s

14.30
571 L/s

67.00 L/s

70.79 L/s
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Comparison (Crozier 2004 vs Crozier 2018)
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Project: Ridge Estates Block 38
Project No: 685-3867

c R oz I E R File: Peak Flow - Sanitary
Date: 22-Jul-18

CONSULTING ENGINEERS
By: A.Spencer

Revision Date: 28-Aug-18
Revised By: A. Spencer

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

Developed Site Area 2.34 ha
Number of Residential Units Single Family Detached 31 units

Total 31 units
Number of Recreation Buildings Recreation Cenfre 1 unit

Total 1 unit
Person Per Residential Unit (per TOBM Engineering Standards,April 2009) 2.30 persons/unit
Residential Population 71 persons

Person Per Recreational Unit (per Ministry of Environment, Conservation & Parks Sewage
Guidelines Table 5-3) 28 m*/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 216 L/s

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



CROZIER

CONSULTING ENGINEERS

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

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

Developed Site Area

Number of Residential Unifs Single Family Detached
Total

Person Per Residential Unit (per TOBM Engineering Standards,April 2009)
Residential Population

Unit Sewage Flows
Average Residential Flow (per TOBM Engineering Standards, April 2009)
Peak Infiltration Rate (per TOBM Engineering Standards, April 2009)

Total Design Sewage Flows

Infiltration

Residential Peak Factor (Harmon Formula)

Total Peak Daily Flow

2.34 ha

41 units
41 units

2.30 persons/unit
94 persons

450 L/capita/day
0.23 L/s/ha

0.54 L/s

4.3

2.651/s

J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\SAN (Block 38)\2018.08.28 Sanitary Design Flows
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R. J Burnside & Associates Limited 3 Ronell Crescent, Collingwood, Ontario, L8Y 4J6 Can}da% Pé OC) ';—\&

telephone (705) 446-0515 fax (705) 446.23 ww.rjburnside.com

B RN

Via Courier

/)

IDF - ‘S/f&/

SRS, IR & ASsOc,
March 13, 2003 110 Pg et P e CUATES INC
t,'““’GWoon ON

Ministry of Environment

Environmental Assessment and Approvals Branch
12 Floor

2 St. Clair Ave. W.

Toronto, ON M4V 1L5

ATTN: Mr. Stefanos Habtom, P.Eng.

RE: 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 1, 2 and 3 for the
Georgian Bay Club in the Town of The Blue Mountains.

As we discussed with y ou recently, Burnside have undertaken 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 1. In this manner, SWM Pond 1 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 1 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 s tormwater treatment from both a quantity and quality perspective for 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.

We wish to also note that as a result of the extensive review of all material associated with
the stormwater management, we have concluded that a minor revision to the low flow orifice
within SWM Pond 3 is required. The orifice size should be changed to a 75mm¢, from the
88mm¢ originally proposed. This will ensure that the ¢xtended detention draw down will
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occur over at least 24 hours following a short duration 25mm event.

We enclose with this submission the following supplemental information, which reflects the
revisions noted above to SWM Pond 1 and its tributary catchment area, as well as relevant
information for the other stormwater facilities presently before the Ministry for approval:

Drawing PG022727-SWM2: Post Development Drainage Plan

Barton Development Draft Plan (dated Feb. 28, 2003)

CDMC (Georgian Bay Club) Draft Plan (dated March 4, 2003)

Allan Concept Plan (dated March 13, 2003)

SWM Pond 1 summary tables, including stage storage discharge, and supporting

calculations (Appendix A)

« SWM Pond 2 summary tables, stage storage discharge relationship and supporting
calculations (Appendix B)

» SWM Pond 3 summary tables, stage storage discharge relationship and supporting
calculations (Appendix C)

s Overall watershed modelling 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 output has been subdivided into appropriate sections. Furthermore, Appendices
A, B and 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 enclosed information is satisfactory, we
will gladly forward the detailed engineering drawings for SWM Pond 1 and 3 once again to
the MOE 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.

Yours truly,

istopher Crozier, P.Eng.

Project Manager
CFC/dh
H:\2002\PG 02 2727\Letter\0313
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* 3 *
O T T T 2 2 & s et it s EEa L S AL A bbbt h

001:0001--=---- e
*#******************************************************************************
*4 Project Name : Watershed 32 Post-Development 2 Year
*# Project Number : PGO2 3948
*# Date : 01-20-2003
*}% Modeller : A. van Leeuwen and Thomas Dole
*# Company : R.J. Burnside and Associates
*# License # 1 3846413
*#******************************************************************************
| START | Project dir.: F:\2002\PG0239~4\POST-D~1\2YEAR~1\
———————————————————— Rainfall dir.: F:\2002\PG0239~4\POST-D~1\2YEAR~1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 001

NSTORM= 0
001:0002-———== e e e e e e m———————— e
*§ 24 Hour Chicago Storm
*% 2yr (513/1.5/0.754), 5yr (679/1.5/0.758), 1l0yr (781/1.5/0.759)
*# 25yr (939/1.5/0.763), 100yr (1139/1.5/0.762)
*# Precipitation quantities were obtained from Owen Sound MOE




| CHICAGO STORM

| Ptotal= 51.12 mm |

EBEBLARLELAREARERRAVWWRWWWWWWWWRNRNNNNNONNRNNNNEEHRRRERRRRRBE
s HE Scm-ma E ¢ bbbt aibadbudbatbaliatbalb ettt e I e :

IDF curve parameters: A=
B=
C=
used in:

Duration of storm
Storm time step
Time to peak ratio

RAIN |
mm/hr |
.530 |
.534 |
.539 |
.543 |
.548 |
.552 |
.557 |
.562 |
.567 |
.572 |
577 |
.582 |
.587 |
.593 |
.598 |
.604 |
.610 |
.616 |
.622 |
.628 |
.634 |
.641 |
.647 |
.654 |
.661 |
.668 |
.676 |
.683 |
.691 |
.699 |
707 |
.715 |
.724 |
.733 |
.742 |
.751 |
761 |
771
.781 |
792 |
.803 |
.814 |
.826 |
.838 |
.850 |
.863 |
.876 |
.890 |
.905 |
.920 |
.935 |
.951 |
.968 |

.986
.004 |
.023 |
.043 |
|

e
o

INTENSITY

TIME
" hrs
6.08
6.17
6.25
6.33
6.42
6.50
6.58
6.67
6.75
6.83
6.92
7.00
7.08
7.17
7.25
7.33
7.42
7.50
7.58
7.67
7.75
7.83
7.92
8.00
8.08
8.17
8.25
8.33
8.42
8.50
8.58
8.67
8.75
8.83
8.92
9.00
9.08
9.17
9.25
9,33
9.42
9.50
9.58
9.67
9.75
9.83
9,92
10.00
10.08
10.17
10.25
10.33
10.42
10.50
10.58
10.67
10.75
10.83
10.92

RAIN
mm/hr
1.563
1.617
1.677
1.741
1.811
1.889
1.974
2.069
2.176
2.296
2.432
2.590
2.773
2.990
3.250
3.570
3.974
4.503
5.232
6.309
8.096
11.777
25,967
125.078
33.512
18.454
13.169
10.410
8.695
7.515
6.649
5.983
5.454
5.021
4.661
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
2.472
2.399
2.330
2.266
2.206
2.150
2.087
2.046
1.999
1.954
1.911

513.000
1.500
.754

A/ (£t +B)"°C

.00 hrs
.00 min
.33
TIME RAIN
hrs mm/hr
12.08 1.479
12.17 1.456
12.25 1.435
12.33 1.414
12.42 1.393
12.50 1.374
12.58 1.355
12.67 1.336
12.75 1.318
12.83 1.301
12,92 1.284
13.00 1.268
13.08 1.252
13.17 1.237
13.25 1.222
13.33 1.207
13.42 1.193
13.50 1.179
13.58 1.166
13.67 1.153
13.75 1.140
13.83 1.128
13.92 1.116
14.00 1.104
14.08 1.093
14.17 1.081
14.25 1.070
14.33 1.060
14.42 1.049
14.50 1.039
14.58 1.029
14.67 1.019
14,75 1.010
14.83 1.000
14.92 .991
15.00 .982
15.08 .974
15.17 .965
15.25 .956
15.33 .948
15.42 .940
15.50 .932
15.58 .924
15.67 .917
15.75 .909
15.83 .902
15.92 .895
16.00 .888
16.08 .881
16.17 .874
16.25 .867
16.33 .861
16.42 .854
16.50 .848
16.58 .842
16.67 .836
16.75 .830
16.83 .824
16.92 .818

22.
22.
22.

RAIN
mm/hr
.745
. 740
.736
.731
. 727
.723
.718
.714
.710
.706
.702
.698
.694
.690
.686
.682
.678
.675
.671
.667
.664
. 660
. 657
.653
.650
.646
.643
.640
.637
.633
.630
.627
. 624
.621
.618
.615
.612
.609
.606
.603
. 600
.598
.595
.592
.589
.587
.584
.581
.579
.576
.574
.571
.569
.566
.564
.561
.559
.556
.554




5.00 1.109 | 11.00 1.870 | 17.00 .812 | 23.00 .552
5.08 1.133 | 11.08 1.832 | 17.08 .806 | 23.08 .549
5.17 1.158 | 11.17 1.795 | 17.17 .801 | 23.17 .547
5.25 1.185 | 11.25 1.760 | 17.25 .795 | 23.25 .545
5.33 1.213 | 11.33 1.726 | 17.33 .790 | 23.33 .543
5.42 1.243 | 11.42 1.694 | 17.42 .785 | 23.42 .540
5.50 1.275 | 11.50 1.663 | 17.50 .779 | 23.50 .538
5.58 1.308 | 11.58 1.633 | 17.58 .774 | 23.58 .536
5.67 1.344 | 11.67 1.605 | 17.67 .769 | 23.67 .534
5.75 1.382 | 11.75 1.578 | 17.75 .764 | 23.75 .532
5.83 1.422 | 11.83 1.552 | 17.83 .759 | 23.83 .530
5.92 1.466 | 11.92 1.527 | 17.92 .755 | 23.92 .528
6.00 1.513.| 12.00 1.502 | 18.00 .750 | 24.00 .526

001:0003=m— == e m e e e oSS S SSSmooomommEmme T

*#Catchment 32201 - External Area Enters as Stream 2

| DESIGN NASHYD | Area (ha)= 250.70 Curve Number {CN)=82.60

| 01:32201 DT= 5.00 | Ia (mm) = 1.500 # of Linear;Res.(N)= 3.00

—————————————————————— U.H. Tp(hrs)= .600

Unit Hyd Qpeak (cms)=  15.959

PERK FLOW (cms)= 5.919 (i)
TIME TO PEAK (hrs)= 8.667
RUNOFF VOLUME (mm) = 23.874
TOTAL RAINFALL (mm)= 51.119
RUNOFF COEFFICIENT = .467

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

D01 1 000 dmmmmmmm S S

*#Catchment 32203 - External Area Enters as Sheet Flow West of Stream 2
| DESIGN NASHYD | Area tha)= 2.00 Curve Number (CN)=86.00
| 03:32203 DT= 1.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp{hrs)= .130

Unit Hyd Qpeak (cms)= .588

PEAK FLOW (cms) = .158 (i)

TIME TO PEAK (hrs)= 8.117

RUNOFF VOLUME (mm) = 27.065

TOTAL RAINFALL (mm}= 51.119

RUNOFF COEFFICIENT = .529

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

001:0005--—--- -—— - - —-—— ——— - - ==
*#Catchment 32204 - External Area Enters as Sheet Flow East of Stream 2
| DESIGN NASHYD | Area (ha)= 20.40 Curve Number (CN)=85.90
| 04:32204 DT= 5.00 | Ia (mm) = 1.500 $# of Linear Res.(N)= 3.00
- U.H. Tp(hrs)= .310
Unit Hyd Qpeak (cms)= 2.513
PEAK FLOW (cms)= .889 (i) '
TIME TO PEAK (hrs)= 8.333
RUNOFF VOLUME (rm) = 26.963
TOTAL RAINFALL {mm) = 51.119
RUNOFF COEFFICIENT = .527

(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. |

001 1 000G ——m=mmmmmmmmm = m e o -—-- ——— --
*$Catchment 32205 - Enters property as Tributary to Stream 2




| DESIGN NASHYD |
| 05:32205 DT= 5.00 |

Unit Hyd Qpeak (

PERAK FLOW {
TIME TO PEAK (
RUNOFF VOLUME
TOTAL RAINFALL
RUNOFF COEFFICIEN

Area

Ia
U.H.

cms) =

cns) =
hrs)=
(mm) =
(mm) =
T

(ha)=
(mm) =
Tp (hrs)=

6.313

1.635 {
8.167
24.757
51.119
.484

28.10
1.500
.170

i)

Curve Number
# of Linear

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

(CN)=83.60
Res. (N)= 3.00

001:0007

*#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.

| DESIGN STANDHYD | Area (ha)= 7.20
| 06:31208 DT= 1.00 | Total Imp (%)= 31.00 Dir. Conn. (%)= 16.00
IMPERVIOUS PERVIOQUS (i)
Surface Area ({ha)= 2.23 4,97
Dep. Storage (mm) = .80 1.50
Average Slope (%)= 5.00 5.00
Length (m)= 219.09 40.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 125.08 75.29
over (min) 2.00 8.00
Storage Coeff. (min)= 2.31 (ii) 8.31 (ii)
Unit Hyd. Tpeak (min)= 2.00 8.00
Unit Hyd. peak (cms)= .51 14
*TOTALS*
PEAK FLOW (cms)= .35 64 775 (iii)
TIME TO PEBK (hrs)= 8.00 §8.10 8.083
RUNOFF VOLUME (mm) = 50.32 34.05 36.661
TOTAL RAINFALL (mm) = 51.12 51.12 51.119
RUNOFF COEFFICIENT = .98 67 717
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0008====~ e e e e e e e e o e e
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 1.933 (cms)
| TotalHyd 06:31208 | Number of inlets in system [NINLET] = 1
---------------------- Total minor system capacity = 1.233 (cms)
Total major system storage [TMJSTO] = 0.(cu.m.)
ID: NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
TOTAL HYD. 06:31208 7.20 .775 8.083 36.661 .000
MAJOR SYST 07:208maj .00 .000 .000 .000 .000
MINOR SYST 08:208min 7.20 .775 8.083 36.661 .000
NOTE: PEARK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0009-~———=——r—m e e e

*#Catchment 32207 represents open space on the Allan Lands

| DESIGN NASHYD |

Area

(ha)= 1.50

Curve Number

(CN)=86.00




| 08:32207 DT= 1.00 | Ia (mm) = 1.500 #, of Linear Res. (N)= 3.00

---------------------- U.H. Tp(hrs)= .094
Unit Hyd Qpeak . (cms)= . 609
PEAK FLOW (cms) = .144 (i)
TIME TO PEARK (hrs)= 8.067
RUNOFF VOLUME (mm)=  27.065
TOTAL RAINFALL (mm) = 51.119
RUNOFF COEFFICIENT = .529

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

001 10010 mmmm = mm oo St

*#Catchment 32208 represents open space on the Allan Lands
| DESIGN NASHYD | © Area (ha)= 2.00 Curve Number (CN)=86.00
| 09:32208 DT= 1.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .849

PEAK FLOW (cms) = .197 (1),

TIME TO PERK (hrs)= 8.067

RUNOFF VOLUME (mm) = 27.065

TOTAL RAINFALL (mm) = 51.119

RUNOFF COEFFICIENT = .529

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

001:0011-—======== ———— e
*#add hydrographs 32201, 32202, 32203 and 32204 to determine flow in Stream 2
*#near the southern property line

| ADD HYD (S2pl ) | ID: NHYD AREA QPERK TPERK R.V. DWF
———————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:32201 250.70 5.919 8.67 23.87 .000
+ID2 03:32203 2.00 .158 8.12 27.06 .000
+ID3 04:32204 20.40 -889 8.33 26.96 .000
+ID4 05:32205 28.10 1.635 8.17 24.76 .000
+ID5 07:208maj .00 .000 .00 .00 .000 **DRY**
+ID6 08:32207 1.50 .144 8.07 27.06 .000
+ID7 09:32208 2.00 .197 §.07 27.06 .000
SUM 06:S2pl 304.70 - 7.112 8.50 24.22 .000

NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001:0012-————==—————mmmmmmmmmmmmmm—————m——— = -

*#Route Flow in Stream 2 (32201, 32202, 32203, 32204, 108maj) to the North Prope
*#Line

| ROUTE CHANNEL | Routing time step (min) = 1.00
| IN> 06:S2pl | Number of SEGMENTS = 3
| OUT< 07:1234rn | Slopes (%), CHANNEL=3.30 FLOODPLAIN=3.30
———————————————————— LENGTH = 1383.00 {m)
mmm——— DATA FOR SECTION ( 3.0) —-——==- >
Distance Elevation Manning
.00 213.00 .0800
12.40 209.00 .0800
15.00 208.00 .0800 / .0350 Main Channel
15.80 207.50 .0350 Main Channel
26.80 208.00 .0350 / .0800 Main Channel
44.60 209.00 .0800
49.70 210.00 .0800
54.10 212.00 .0800

58.10 214.00 .0800




<--- —m==r=—=-== TRAVEL TIME TABLE —--========m=—m=—-———————o >

DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
(m) (m) (cu.m.) (cms) (m/s) (min) (m2/s)
.250 207.750 .102E+04 .949 1.286 17.92 .322
.500 208.000 .408E+04 6.024 2.042 11.29 1.021
.794 208.294 L10IE+05 22.574 3.091 7.46 2.455
1.088 208.588 .186E+05 48.770 3.634 6.34 3.955
1.382 208.882 .295E+05 85.078 3.994 5.77 5.521
1.676 2092.176 .425E+05 133.055 4.325 5.33 7.252
1.971 209.471 .567E+05 192.176 4.686 4,92 9.234
2.265 209.765 .719E+05 261.439 5.030 4.58 11.392
2.559 210.059 .880E+05 341.080 5.360 4.30 13.715
2,853 210.353 .105E+06 432.103 5.697 4.05 16.255
3.147 210.647 .122E+06 532.844 6.021 3.83 18.948
3.441 210.941 .141E+06 643.161 6.329 3.64 21.779
3.735 211.235 .159E+06 762.958 6.623 3.48 24.738
4,029 211.529 .179E+06 892.175 6.903 3.34 27.816
4.324 211.824 .199E+06 1030.779 7.171 3.21 31.006
4.618 212.118 .219E+06 1178.939 7.429 3.10 34,306
4,912 212.412 .241E+06 1336.735 7.679 3.00 37.716
5.206 212.706 .263E+06 1503.890 7.918 ‘2.91 41.223
5.500 213.000 .285E+06 1680.422 8.149 2.83 44.822
<---- hydrograph ----> <~-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) {cms) ({hrs) (mm) (m) (m/s)
INFLOW : ID= 6:52pl 304.70 7.112 8.50 24.221 .519 2.089
OUTFLOW: ID= 7:1234rn 304.70 6.833 8.70 24.220 .514 2.075
001:0013--——=—=—mmmmmmm e mm - — e — ———
*#Watershed 32206 Enters the Property as Tributary to Stream 2
| DESIGN NASHYD | Area (ha)= 29.20 Curve Number (CN)=76.40
| 08:32206 DT= 2.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
---------------------- U.H. Tp(hrs)= .570
Unit Hyd QOpeak (cms)= 1.957
PEAK FLOW (cms)= .555 (i)
TIME TO PEAK (hrs)= 8.667
RUNOFF VOLUME (mm) = 19.223
TOTAL RAINFALL (mm) = 51.119
RUNOFF COEFFICIENT = .376

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

001:0014-- e e e e e e e e e e e e e e e e e
*#Total flow exiting the property
| ADD HYD (flowot) | ID: NHYD AREA QPERK TPEAK R.V. DWF
———————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 07:1234rn 304.70 6.833 8.70 24.22 .000
+ID2 08:32206 29.20 .555 8.67 19.22 .000
SUM 09:flowot 333.90 7.386 8.70 23.78 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

0085 001 5mmmmmmm o e

FINISH
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WARNINGS / ERRORS / NOTES

Simulation ended on 2003-03-07 at 09:35:17




Post-Development
Watershed 32
5 Year Event
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(F:\...5-32.DAT)

Z Merrlc wr

Tpeeenr b B R RTERTRY
“% Pre) Hawer : Watershed 12 Poar-Development 5 Vear
Wi004> *&  Ppeject Nusmver @ PGO2 J948
0uoDs> *w  Date : 01-20-200)
004> * HModellar A. van Leauwen and Themas Dole

aeo0T> R.J. Burnside and Assccirates

00008> 846413
CoO09> B LR T P T
G6010> opment Flows for Waretshed 32

901>
01>

TZEPO={0.0], METOUT=|2], NSTORM=|{0}, NPUN=(l]

eu0ia> ] <--actorm filename, one per line for NSTOPM tiuwe

QU0 L4 Bt T i |
00015> *N HouL Chicage Storm

0C0Ls> *N dyr {513/1.9/0.7%d), Syr (€79/1.5/0.758), lOyr (781/1.5/0.759)

M| yu 3¢/1.5/€.763), 100yr (1138/1.5/0.762%

0LGLE> ~k frecicitati:in quantitles ware obtained from Owen Sound MOE

VUD19> CHIEAGQ $TOPM TUNITSe(2], TO=(24]hrs), RTP=(0.133), CSDT=(5] (mn},
00020> ICASEcs=(l],

o021 A={%79), Bm[1.5), and C=[0.758],

QUOISS * ssmssccsamssscnsnfosetssensrnssnnnenmensnssrrsmsnsnmsasssrtmsssessentamsoee
00023

0G024> *#Catchment 23l9l - External Area Entecs as Stream 2

00025>

00UZ6> DESIGN NASHYD 1D=(1], NHYD=["32201"], DT=[5)min, APEA=[250.7](ha)},

G0027> OWF=[0] {(cma}, CN/C=(B2.€}, TP=[0.60]hrs

gcoze> RAINFALL=( , , . . }iwm/hr), END=-1

GHOZY> ¢ wmmmmmmacmm e (e [ S P - )

00030>
U0IL> *WCatchment 37113 - External Area Enters as Shaet Flow Weat of Stream 2

DESIGN HARHYL 103}, NHYD=("32203"], DT=(1l|min, APEA=(2] (ha},
OWF=(0} tcms}, CN/C=(85], TP=(0.1d]hrs,
PAINFALL=( , . . ] imm/he), END==1

ueoles 224 - External Area Enters as Sheec Flow Eant of Stream 2
00039>

oueal> 1D=[4}, NHYD=({"322D4"), DT=[5)min, AREA=[20.4]{hal,
Ge0dA> DWF={0] (cms), CN/C=[85.%], TP=[0.}i}his

fionyd 2> PAINFALL=[ , , . Jimm/hr), END=-1|

Enters propacty as Tributary to Stream

DEXIGH HAGHYT 1D=[5], NHYD=["32205"], DT=([5)min, ARBA=[2B.l}({ha),
DWF={0) (cms), CN/C=(€3.%], TP=|0.l7)hrs,
PAINFALL={ , ., , . wm/hri, ERND=-|

tdcarchmens 3
“kliow. G
“MBay

IR represents the Light Density Allan Subdivision whesa Minor
actre from Watershed 12 into Watarshed ]I and into the Georgian
wond J. Major flows labove 5 year event: rgmain in Wacershed 3.

A=(7.2] thay

DEXIGH XTAQ .
Loxs=(2], CN=(50],

T 1D=

, NHYD=["312Ge"], DT=(l]min, Al

XIMP={0.1¢], TIMP=(0.11}, DWF=[O] (cms,
2 SLOPE=[5) (i}, PAINFALLel , , , , }{mm/hri, END=-|
EOBUL * emmoe ammie e mmee—eeeam—mmeeao amm——— ammmm e ieoem 1

W:040> COMPUTE PUALKTYT

1pan=(5}, CINLET=(1.933){cms}, NINLET=|[l}.
MAJID=(7], MajNHYD=["206ma3"],

WINID= (6], MinNHYD=("206min"],

TMISTO=[0] {cu-m)

“#Catchment 22177 represents opan space on the Allan Lands
i i L
DESIGN NAXHIT 1D=(6), NHYD=("32207"), DT=(l}min, APEA={1.5}{ha},
DWF=[0) {cme) . CN/C=[85], TP=(0.094)hrs,
§ PAINFALL=( , ., . . ltmm/hr), END=-L
<l RO = X S

=eCatchment :2.)¥ represents open space on the Allan Landa

DESIGH NASHYL 1D={9), NHYD=|"32208"), DT=[ljmin, AREA=[l.0)(haj,
DWF=(C) (cms}, CN/C=[8€]), TP=[0.09)hrs
PAINFALL=( , ., . , ){mm/hr), END=-1

“dAdd hydisgrapas 32201, 32202, 32203 and 32204 to detarmine flow in Stream 2
*¥near the scurnegn proparcty line

ADL HYD IDsune [€], NHYD=["SZpl”], IDs to adde{l+3+4+547+3+9)

¢ 1; Svtceam I (32201, 32207, 32203, 32204, 108ma)) to the North Prope

POUTE CHANNE] Tboutr=[7], WHYD=["1234cn"|, IDan={%],
PDT= i} (min)., .
SHLGTH=[1383) {m), CHSLOPEa[3.3)0 -,
FPSLOPE={3.3]( I,
SECMUM={3], NYEG=(2)
| SEGPOUGH, SEGDIST tm))={0.080,15 -0
© DISTANCE (m}, ELEVATION {mi}=[0,

“A¥arershed 320)% Encers the Property as Triburary to 5traam 2

DESIGN NA ID=|8), NHYD=("3220%"|, DT=(2]min, AREA=[29.2)(ha),
DWF={0] (cms), CN/C={7%.4], TP=10.57)hrs,
PAINFALL={ , , . ., }tmn/hr), END=-1

e s

cW#Tzeal tle

: exLtinu the property

ADD HYD IDsum=|9]

NHYD=["flowor"|, LDs to acd={7+8]
[pr— - P -

FINISH

CUilar
an1Z4>

R.J. Burnside and Associates

Page 1




SSSSS W W M M H H Y Y M M 000 999 55555
S WWW MMMM H H YY MM MM O ] 9 9 5
SSSSS W WW M MM HHHHH Y MMM O O #¥ 9 9 5
S WW ™M M H H Y M M O O 9999 5555 Oct. 1997
S88SS Ww M M H H Y M M 000 9 5 m=sam=s==
9 S 5 # 3846413
StormWater Management HYdrologic Model 9299 5555 ===s=====

***************************************************************************
hhkAkdk Ik d R AARA XA A AT AT NI rkrh SWMHYMO_QSW Ver/3.l IhkFrhhkrhAhkhhhkhhkhhkhhxrrxd

*x+*x** 2 single event and continuous hydrologic simulation model bR

fhabek el based on the principles of HYMO and'its successors o
o FEgre s Sk OTTHYMO-83 and OTTHYMO-89. ol
***************************************************************************
****%** Distributed by: J.F. Sabourin and Associates Inc. i kde i
el ©  Ottawa, Ontario: (613) 727-5199 HHEKI KK
HEEHAINKT Gatineau, Quebec: (819) 243-6858 Fd Ak ok
FhIHEEX E-Mail: swmhymo@jfsa.Com ol el

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

PRI IR SRR SEArI g R  ara e Rt g Ay ar e s AR SRR R R R R S b S
+++++++ Licensed user: R.J. Burnside and Associates +++++4++
+4++++++ Stayner SERIAL#:3846413 +++++++

B T 2 22 22 222222 T2 RS E S 2L St st bl sl d bbbl i

HHHHA A ++++++ PROGRAM ARRAY DIMENSIONS ++++++ AL b
folehada ekl Maximum value for ID numbers : 10 LAl A RS
it AR Max. number of rainfall points: 5000 AR
i Max. number of flow points 5 5000 bliaiadiol Hakial

B 2 22 2 22 22222222 T s 2L R R RS L 22 2t d il bttt bbb

Fhkhkhkdhh A hhhhhhhk DETOZA ILE D QUTP UrT Ihkkkhkhhdhhkdhhkhidd
***************************************************************************
* DATE: 2003-03-07 TIME: 09:36:08 RUN COUNTER: 000680 *
T 2 2 2 222 222 22 RS LRI S LR L RS S e Al L bRttt h ittt
* Input filename: F:\2002\PG0239~4\POST-D~1\5YEAR~1\5-32.DAT b
* OQutput filename: F:\2002\PG0239~4\POST-D~1\5YEARR~1\5-32.0ut *
* Summary filename: F:\2002\PG0239~4\POST-D~1\5YEAR~1\5-32.sum L
* User comments: *
* 1: *
* 2 *
* 3 *
B T L £ E t 2 bR b it e e e R S R Lt bl bl bbbt i

001:0001=—-—===— === m e o T e L PR e e et

*#******************************************************************************
*# Project Name : Watershed 32 Post-Development 5 Year
*# Project Number : PG02 3948
*# Date : 01-20-2003
*# Modeller : A. van Leeuwen and Thomas Dole
*# Company : R.J. Burnside and Associates
*}# License # : 3846413 ]
*#***********************************#******************************************
| START | Project dir.: F:\2002\PG0239~4\POST-D~1\5YEAR~1\
— - - Rainfall dir.: F:\2002\PG0239~4\POST-D~1\5YERR~1\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001

NSTORM= 0

001:0002= === e e e e oo oo sees e
*# 24 Hour Chicago Storm

*4 2yr (513/1.5/0.754), 5yr (679/1.5/0.758), 10yr (781/1.5/0.759)

*# 25yr (939/1.5/0.763), 100yr (1139/1.5/0.762)

*# Precipitation quantities were obtained from Owen Sound MOE




| CHICAGO STORM

| Ptotal= 65.72 mm |

= e
ol

nhnbnb-hnbnhnhubnbnh.bubwwwwww(.dwwwwwNNNNNNNNNNNNHHI—'HHl—‘HH
e s 2 o s 6 e e e a8 a a s e & ®8 & 8 @ @ = s m e @ ¥ w s e 4 E e B e = e 2 s e e e = & 0

IDF curve parameters:

used in:

Duration of storm
Storm time step
Time to peak ratio

RAIN
mm/hr
.671
.676
.681
.687
.693
.699
.705
711
.717
.723
.730
.736
.743
.750
.757
.764
772
.779
.787
.795
.803
.811
.820
.828
.837
.846
.856
.865
.875
.885
.896
.906
.917
.929
.940
.952
.964
.977
.990
.004
.018
.032
.047
.062
.078
.095
.112
.129
.148
.167
.186
.207
.229
.251
.274
.299
.324

HF R HE R RHEBEERERBRRPRRRPRBEREBR

INTENSITY

TIME

hrs
6.08
6.17
6.25
6.33
6.42
6.50
6.58
6.67
6.75
6.83
6.92
7.00
7.08
7.17
7.25
7.33
7.42
7.50
7.58
7.67
7.75
7.83
7.92
8.00
§.08
8.17
8.25

8.33"

8.42
8.50
8.58
8.67
8.75
8.83
8.92
9.00
9.08
9.17
9.25
9.33
9.42
9.50
9.58
9.67
9.75
9.83
9.92
10.00
10.08
10.17
10.25
10.33
10.42
10.50
10.58
10.67
10.75
10.83
10.92

RAIN
mm/hr
1.989
2.058
2.134
2.216
2.306
2.405
2.515
2.637
2.773
2.927
3.103
3.305
3.540
3.818

4.152

4.564
5.084
5.766
6.705
8.095
10.405
15.179
33.689
164.317
43.555
23.865
16.985
13.404
11.180
9.653
8.534
7.674
6.991
6.433
5.969
5.575
5.237
4.942
4.684
4.454
4.249
4.065
3.898
3.746
3.608
3.480
3.363
3.254
3.153
3.059
2.972
2.890
2.813
2.740
2.672
2.608
2.547
2.489
2.434

= 679.000

1.500
.758
A/ (t + B)"°C

24.00 hrs
.00 min
.33

5

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
1
I
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|

TIME RAIN
hrs mm/hr

12.08 1.881
12.17 1.852
12.25 1.824
12.33 1.798
12.42 1.772
12.50 1.746
12.58 1.722
12.67 1.699
12.75 1.676
12.83 1.654
12.92 1.632
13.00 1.611
13.08 1.591
13.17 1.572
13.25 1.552
13.33 1.534
13.42 1.516
13.50 1.498
13.58 1.481
13.67 1.4865
13.75 1.448
13.83 1.433
13.92 1.417
14.00 1.402
14.08 1.387
14.17 1.373
14.25 1.359
14.33 1.345
14.42 1.332
14.50 1.319
14.58 1.306
14.67 1.294
14.75 1.282
14.83 1.270
14.92 1.258
15.00 1.247
15.08 1.235
15.17 1.224
15.25 1.214
15.33 1.203
15.42 1.193
15.50 1.183
15.58 1.173
15.67 1.163
15.75 1.154
15.83 1.144
15.92 1.135
16.00 1.126
16.08 1.117
16.17 1.109
16.25 1.100
16.33 1.092
16.42 1.083
16.50 1.075
16.58 1.067
16.67 1.059
16.75 1.052
16.83 1.044
16.92 1.037

.25

.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92

RAIN
mam/hr
.944
.938
.932
.927
.921
.916
.910
.905
.899
.894
.889
.884
.879
.B874
.869
.864
.859
.854
.850
.845
.840
.836
.831
.827
.823
.818
.814
.810
.806
.802
.798
.794
.790
.786
.782
.778
.775
.7171
.167
.763
.760
.756
.753
.749
.746
.742
.739
.736
.732
.729
.726
.723
.719
.716
.713
.710
.707
.704
.701




5.00 1.408 | 11.00 2.382 | 17.00 1.029 | 23.00 .698
5.08 1.439 | 11.08 2.333 | 17.08 1.022 | 23.08 . 695
5.17 1.471 | 11.17 2.285 | 17.17 1.015 | 23.17 . 692
5.25 1.505 | 11.25 2.240 | 17.25 1.008 | 23.25 .689
5.33 1.541 | 11.33 2.197 | 17.33 1.001 | 23.33 .687
5.42 1.580 | 11.42 2.156 | 17.42 995 | 23.42 . 684
5.50 1.620 | 11.50 2.117 | 17.50 988 | 23.50 .681
5.58 1.663 | 11.58 2.079 | 17.58 .981 | 23.58 .678
5.67 1.708 | 11.67 2.043 | 17.67 975 | 23.67 .675
5.75 1.757 | 11.75 2.008 | 17.75 969 | 23.75 .673
5.83 1.809 | 11.83 1.974 | 17.83 962 | 23.83 .670
5.92 1.865 | 11.92 1.942 | 17.92 956 | 23.92 .667
6.00 1.924 | 12.00 1.911 | 18.00 .950 | 24.00 .665
001:0003~~———~m———ecm—mmmmr———— o m——e = - ————
*$Catchment 32201 - External Area Enters as Stream 2
| DESIGN NASHYD | Area tha)= 250.70 Curve Number (CN)=82.60
] 01:32201 DT= 5.00 | Ia {mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= . 600 '
Unit Hyd Qpeak (cms)= 15.959
PEAK FLOW (cms)= 9.042 (i)
TIME TO PERK (hrs)= 8.667
RUNOFF VOLUME (mm) = 35.032
TOTAL RAINFALL {mm) = 65.720
RUNOFF COEFFICIENT = .533
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00120004 = m e e e e e e e S S SSSSmm s mmmm
*$Catchment 32203 - External Area Enters as Sheet Flow West of Stream 2
| DESIGN NASHYD | Area (ha)= 2.00 Curve Number (CN)=86.00
] 03:32203 DT= 1.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .130
Unit Hyd Qpeak (cms)= .588
PEAK FLOW (cms) = .239 (1)
TIME TO PEAK (hrs)= 8.117
RUNOFF VOLUME (rm) = 39.067
TOTAL RAINFALL (mm) = 65.720
RUNOFF COEFFICIENT = .594
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0005~~- - -— ——————————— e ——————
*#Catchment 32204 - External Area Enters as Sheet Flow East of Stream 2
| DESIGN NASHYD | Area (ha)= 20.40 Curve Number (CN)=85.90
| 04:32204 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .310
Unit Hyd Qpeak (cms)= 2.513
PERK FLOW (cms) = 1.338 (i)
TIME TO PEAK (hrs)= 8.333
RUNOFF VOLUME (mm) = 38.940
TOTAL RAINFALL (mm) = 65.720
RUNOFF COEFFICIENT = .593

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

001:0006~—==—===——=——= e e e mm———— oo —ese——e—
*#Catchment 32205 - Enters property as Tributary to Stream 2




| DESIGN NASHYD | Area (ha)= 28.10 Curve Number (CN)=83.60

| 05:32205 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
---------------------- U.H. Tp(hrs)= .170

Unit Hyd Qpeak (cms)= 6.313

PEAK FLOW (cms)=  2.500 (i)

TIME TO PERK (hrs)= 8.167

RUNOFF VOLUME (mm) = 36.162

TOTAL RAINFALL (mm) = 65.720

RUNOFF COEFFICIENT = .550

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

001:0007-========== Sl e e e e e e
*#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.

| DESIGN STANDHYD | Area (ha)= 7.20
] 06:31208 DT= 1.00 | Total Imp(%)= 31.00 Dir. Conn. (%)= 16.00
IMPERVIOQUS PERVIOUS (i)

Surface Area (ha)= 2.23 4,97

Dep. Storage (mm) = .80 1.50

Average Slope (%)= 5.00 5.00

Length (m}= 219.09 40.00

Mannings n = .013 .250

Max.eff.Inten. (mm/hr)= 164.32 118.24

over (min) 2.00 7.00

Storage Coeff. (min)= 2.07 (ii) 7.08 (ii)

Unit Hyd. Tpeak (min)= 2.00 7.00

Unit Hyd. peak (cms)= .55 .16

*TOTALS*

PEAK FLOW (cms)= .47 1.02 1.209 (iii)

TIME TO PEAK (hrs)= 8.00 8.08 8.067

RUNOFF VOLUME (mm) = 64.92 47.43 50,233

TOTAL RAINFALL (mm) = 65.72 65.72 65.720

RUNOFF COEFFICIENT = .99 .12 .764

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 20.0 Ia = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0008-=o—=—=m===m=———— e —— e e
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 1.933 (cms)
| TotalHyd 06:31208 | Number of inlets in system [NINLET] = 1

————— Total minor system capacity = 1.933 (cms)
Total major system storage [TMJSTO] = 0. (cu.m.)

ID: NHYD AREA QPEAK TPEAK R.V. DWF

(ha) (cms) (hrs) (mm) {cms)

TOTAL HYD. 06:31208 7.20 1.209 8.067 50.233 .000

MAJOR SYST 07:208maj .00 .000 .000 .000 .000-

MINOR SYST 08:208min 7.20 1.209 8.067 50,233 .000

NOTE: PEABK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001:0009==cmm—mm e e
*#Catchment 32207 represents open space on the Allan Lands

| DESIGN NASHYD | Area (ha)= 1.50 Curve Number (CN)=86.00




| 08:32207 DT= 1.00 | Ia (mm) = 1.500 #, of Linear Res. (N)= 3.00

—————————————————————— U.H. Tp{hrs)= .094
Unit Hyd Qpeak (cms)= .609
PEAK FLOW (cms) = .219 (i)
TIME TO PEAK (hrs)= 8.067
RUNOFF VOLUME (mm) = 39.067
TOTAL RAINFALL (mm) = 65.720
RUNOFF COEFFICIENT = .594

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

001:0010~~=———=~-—————dmm—mm oo s e————ma— oo - ==
*#Catchment 32208 represents open space on the Allan Lands
| DESIGN NASHYD |+ Area (ha)= 2.00 Curve Number (CN)=86.00
| 09:32208 DT= 1.00 | Ia (mm) = 1.500 4 of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .849

PEAK FLOW (cms) = .299 (i)

TIME TO PERAK (hrs)= 8.067

RUNOFF VOLUME (mm) = 39.067

TOTAL RAINFALL (mm) = 65.720

RUNOFF COEFFICIENT = .594

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

001:0011 ——————— e
*#Add hydrographs 32201, 32202, 32203 and 32204 to determine flow in Stream 2
*#near the southern property line

| ADD HYD (S2pl ) | ID: NHYD AREA QPERK TPEAK R.V. DWF
———————————————————— (ha) {cms) (hrs) (mam) (cms)
ID1 01:32201 250.70 9.042 8.67 35.03 .000
+ID2 03:32203 2.00 .239 8.12 39.07 .000
+ID3 04:32204 20.40 8 8.33 38.94 .000
+ID4 05:32205 28.10 Cé:é%ﬁ’) 8.17 36.16 .000
+ID5 07:208maj .00 .000 .00 .00 .000 **DRY**
+ID6 08:32207 1.50- 42197 8.07 39.07 .000
+ID7 09:32208 2.00 .299 8.07 39.07 .000
SUM 06:S2pl 304.70 10.847 8.50 35.47 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001:0012-—=——-——=——==e———————— - - e
*$Route Flow in Stream 2 (32201, 32202, 32203, 32204, 108maj) to the North Prope
*#Line

| ROUTE CHANNEL | Routing time step (min) = 1.00
| IN> 06:52pl1 | Number of SEGMENTS = 3
| OUT< 07:1234rn | Slopes (%), CHANNEL=3.30 FLOODPLAIN=3.30
———————————————————— LENGTH = 1383.00 (m)
Lmmm——- DATA FOR SECTION ( 3.0) ==——=- >
Distance Elevation Manning
.00 213.00 .0800
12.40 209.00 .0800
15.00 208.00 ,0800 / .0350 Main Channel
15.80 207.50 .0350 Main Channel
26.80 208.00 .0350 / .0800 Main Channel
44.60 209.00 .0800
49.70 210.00 .0800
54,10 212.00 .0800

58.10 214.00 .0800




DL TRAVEL TIME TABLE -----==~=-——=—-=—————=——mo— >

DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
(m) (m) (cu.m.) (cms) (m/s) (min) (m2/s)
.250 207.750 .102E+04 .949 1.286 17.92 .322
.500 208.000 .408E+04 6.024 2.042 11.29 1.021
.794 208.294 .101E+05 22.574 3.091 7.46 2.455
1,088 208.588 .186E+05 48,770 3.634 6.34 3.955
1.382 208.882 .295E+05 85.078 3.994 5.77 5.521
1.676 209.176 .425E405 133.055 4.325 5.33 7.252
1.971 209.471 .567E+05 192.176 4.686 4.92 9.234
2,265 209.765 .719E+05 261.439 5.030 4.58 11.382
2,559 210.05% .880E+05 341.080 5.360 4.30 13.715
2,853 210.353 .105E+06 432.103 5.697 4.05 16.255
3.147 210.647 .122E+06 532.844 6.021 3.83 18.948
3.441 210.941 .141E+06 643.161 6.329 3.64 21.779
3.735 211.238 .158E+06 762,988 6.623 3.48 24,738
4,029 211.529 .179E+06 892.175 6.903 3.34 27.816
4.324 211.824 .199E+06 1030.779 7.171 3.21 31.006
4.618 212.118 .219E+06 1178.939 7.429 3.10 34.306
4.912 212.412 .241E+06 1336.735 7.679 ' 3.00 37.716
5.206 212,706 .263E+06 1503.890 7.918 2.91 41,223
5.500 213.000 .285E+06 1680.422 8.149 2.83 44,822
<---- hydrograph =----> <~-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms) (hrs) (rm) (m) (m/s)
INFLOW : ID= 6:S2pl 304.70 10.847 8.50 35.472 .586 2.266
OUTFLOW: ID= 7:1234rn 304.70 10.438 8.68 35.471 .578 2,243
001:0013-~--=-=cm—mrmm e - e - ————
*#Watershed 32206 Enters the Property as Tributary to Stream 2
| DESIGN NASHYD | Area (ha)= 29.20 Curve Number (CN)=76.40
| 08:32206 DT= 2.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .570

Unit Hyd Qpeak (cms)= 1.957

PEAK FLOW (cms)= .868 (i)
TIME TO PERK (hrs)= 8.667
RUNOFF VOLUME (mm) = 28.905
TOTAL RAINFALL (mm) = 65.720
RUNOFF COEFFICIENT = .440

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

001:0014------—- et il ———— e ——— r—-
*#Total flow exiting the property
| ADD BYD (flowot) | ID: NHYD AREA QPERK TPEAK R.V. DWF
-------------------- (ha) (cms) (hrs) (rm) (cnms)
ID1 07:1234rn 304.70 10.438 8.68 35.47 .000
+ID2 08:32206 29.20 .868 8.67 28.91 .000
SUM 09:flowot 333.90 11.304 8.68 34.90 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH

XL SESS s R AR s R st st sttt s ittt ittt sl

WARNINGS / ERRORS / NOTES

Simulation ended on 2003-03-07 at 09:36:10




Post-Development

Watershed 32
10 Year Event

ﬁ




p=

(F:\...10-32.DAT)

06001> 2 Metric units

000025 <He=emttersseasarieatatnetsetsbanasaaanssanaatsratosctsiszsosenaren
00003> ~# Project Name : Watershed 32 Post-Development 10 Year

90004> *#  Project Number °GO2 3948

QC005> *8

0000E> *M  Hodeller A. van Lesuven and Thomas Dole

Dats : 01-20-2003
0600T> <k Company i R.J. Burnalda and Associates

00096> *# License K 1 3846413

Q0009 e smterectsesesoseeiassostsoessreesasansatarssaansansassrsbonssnnnsarasgesasres
00010> * 10 vear Post-Development Flows Eor Wat€rshed 32

nooLlL> *

C0012> START TZERO={0.0], METOUT=[2], NSTOPM=(0], NRUN=[1]

06013> * [ ] <--storm filename, one per line for NSTORM time
000143 * -rer-mcccmo-s oo [essssssescssssssmssssssssaaan - |

06015> =8 24 HWous Chicsge Scorm

00016> *F 2yr (SIMI.570.754), Syr (679/1.5/0.758), Ity: (784/1.3/0.756)
00017> *# I5yr ¢83%/1.5/0,7T63F, 100yr (1139/1.5/0.762)

00018> *¥ Precipitation guUANEiLtiea were obtained from Owen Sound MOE

00019> CHICAGO STORM 1UNITS=[2), TD=[24) (hrs}, RTP={0.333}, CSDT=(5]) (min) .
00020> ICAgEcs=[1]),
00021> A=(781], B=(l.5], and C=[0.759]
00022> * 4smmcemcemmmceasan]em . et e |
00023>
0G024> *#Catchment 32291 « External Area EnCers as Straam Z
0G029>
G6025> DESIGN NASHYD 10=(1], NHYD=["32201"], DT=[S)min, AREA=(250.7] (ha}.
60272 DWFa (0] (cme), CN/Cw=[02.&}, TP=10.60]hrs,
aco2a> PAINFALL=[ , . , ) (mm/hr), ENDa-l
QODIG> = semsisas sassissas [smmssssmsrmesmassas mem et AN
00030
> ~MCatchment 32793 - External Area Enters as Sheet Flow Wesr of Scream 2
VGL33> DEXIGN NANHTL ID={3], NHYD=("32203"], DT=(1llmin, APEA=[2] thaj,
wonId> DWF={0] {cma}, CN/Ca[@Z], TP={0.13]hrs,

Q0035> PAINFALL=] , , , . }imm/hr), END=-1

tiH VR

003> CHCatchiment

M External Area Enters as Sheet Flow East of Stream 2
Rldexl-H
00030> DESIGN N&:

ID={4]}, NHYD={"32204"|, DT=[S)min, AREA={20.4] (ha),

Geodls OWF=(0] {cmal, CN/C={65.9], TP=(0.31ljnra,

500423 PAINFALL=[ , , , . }(mm/hc), END=-1

043> * memmmmesosee e i fem S e e A LS S
06044>

G{i0d5> *FCatchment 32235 - Enters property as Tributary to Stream =

Q004>

6n047> DESIGH HA; (8 [D=[5], NHYD=["32205"}, DT=[5)jmin, APEA=[26.1](ha),
0G048> DWF=(0} (cms), CN/C=(R3.&|, TP=[0.17}hca,

DG4S PAINFALL={ , ) inm/he), END=-1

GG0S0> * sssscessisess D
0605 1>

00052> *¥Catchment 31398 represants che Light Density Allan Subdivision whose Minor
0UGSI> *Mflows are diiscted Erom Watershed 32 into Watarshed 31 4and into the Georgian
00054> ~#Bay €lub SWK Pond 1. Major flowa {above 5 year event) remain in Watershed 32.
Y0055>

0G05¢> DESIGN STANDHVD 1D={5], NHYD=("31208"), DT=[1)min, AREA=[7.2]{ha),

oS> #4IMP=[0.1E)}, TIMP=(0.31], DWF=[0]{ema}, LOsS=[Z], CN=[S0],
00058> SLOPE={5] (%), PAINFALL=] , . , , ({mafiir), END=-1

0560595 * =ememmomianasanaany et o = -1
0OCE0> COMPUTE CUALH IDin=[6), CINLET=[l.93]] (cms}, NINLET={1],

00064> MAJID=[7), MajNHYD=[“20Bmaj"],

00052> MINID=(8], MinNHYD=["208min"1,

WeGEd THISTO=10] {cu-m}

*dCatchment 3

7 represents open space oh the Allan Lands

DESIGN HASHYL ID=(€], NHYD=(*32207"], DT=[llmin, AREA=(l1.5)(ha},
DWF=|0] (cms), CN/C=[85], TP=[0.094]hrs,
PAINFALL=( , . . ., l(mm/hs}, EWD=-1

“¥Catchment 33198 represanca open apace on the Allan Lands

DESIGN NASHYE 1D={9], NHYD=["32208"], DT=[l}min, AREA=(2.0](haj,
ac07E> DWF=[0] {cms), CN/C={&6], TP=[0.09]hrs,
000775 PAINFALL=( , . . . ]{mm/hz)}, END=-1|
BLETES * =i aremcomnss ssas|smessemssesesssseesscsmmassmr sy ssaan e nmnsnmn |

*BAdd hyaingrapns 22701, 32202, 32203 snd 32204 co detarmine flow an Stream 2
*hnaar tie seuiilecn property line

2pl"], IDs to add=[l#3+4+547+8+2]

1Dgum=€), NHYD=("

sute Fiow ae Stieam 2 (32201, 32202, 32005, 33204, 106ma)) Eo the North Prope

“Wline

06089

0G089> ROUTE CHANNEL IDout=[7), NHYD={"1234rn"], IDin=[5].

000%0> PDT=(Ll] {min},

DO0Si> CHLGTH®(1363] (m}, GHSLOPE={3.3)( 1,

0G0%92> FPSLOPE=[3.3]11(.},

000%3> SECNUM=[3], NSEG=(3]

000%4> i SEGROUGH, SEGDIST (m)}={0.080,15 -0.035,2€.8 0.080,58.1) N

0G0g5> i DISTANCE (m), ELEVATION Im})=(0, 213}

0009%> [12.4, 209)

Q0097 > (15, 208)

00098>

0009e>

061005

Grl1el>

o010

onle3>

G005 ¢ smemeces cecmc cmmifo-ee—esammmm————— —m————
95>

*WviateLrsned

J¢ Enters the Property as Tributary to Stream 2
DESIGH NA! 1D=18), NHYD=["3220€"|, DT=(2)min, RREA=[29.2]{ha),
DWF=[0] (cms), CN/Ca[74.4], TP=[0.57)hrs,
PAINFALL=[ , ., , . ]imm/hr), END=-1

C R Pl S e eI SR U PR TR R R e S
*#Tctal [low exiting the property

ADD HYD IDsum=[9], NHYD=(["flowot"), IDs to add=[7+8]

FINISH

R.J. Burnside and Associates

Page 1




SSSSS W W M M H H Y Y M M 000 999 55555
S Www MMM H H YY MM MM O 0] 9 9 5
§SSSS W W W MMM HHHHH Y MMM O o ## 9 9 5 ¥
S WwWwW M M H H Y M M O O 9999 5555 Oct. 1997
SSSSS WW M M H H Y M M 000 9 5 =========
9 9 5 # 3846413
StormWater Management HYdrologic Model 999 5555 =========

***************************************************************************
FhIIIAI KTk F kAT T T dIhkhxrhrd SWMHYMO-BSW Ver/3.1 khkdkhhhhhkhkhhhhhxrxrrhrhdxd

***+%%* J gingle event and continuous hydrologic simulation model ****¥#*¥

it based on the principles of HYMO and'its successors *
EREEE OTTHYMO-83 and OTTHYMO-89. FRRNEEE
***************************************************************************
#***x** Distributed by: J.F. Sabourin and Associates Inc. Ehdan k&
k- Sl ' Ottawa, Ontario: (613) 727-5199 okl
L Gatineau, Quebec: (819) 243-6858 i A
AN E-Mail: swmhymo@jfsa.Com . bbbl

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

PR e RS LR S L S S S S RS R
+++++++ Licensed user: R.J. Burnside and Associates +++++t+
+H++++t Stayner SERIAL#:3846413 +++t+t
FETTETTETRTRTRTReEEea SRS S SR S SR S

**************f************************************************************

KAEFENE ++++++ PROGRBM ARRAY DIMENSIONS ++++++ FARkHAK
DR Maximum value for ID numbers : 10 LA
e e Max. number of rainfall points: 5000 pivei
haakalalabad Max. number of flow points : 5000 T e

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

Fhkhhhkrhhhhkhhkhdhdkk Dlh TAIL ED QuUTP UrT *hkhrhhhhrhhrkhrhhhdn
***************************************************************************
* DATE: 2003-03-07 TIME: 09:37:02 RUN COUNTER: 000681 *
**************************************************************i************
* Input filename: F:\2002\PG0239~4\POST-D~1\10YEAR~1\10-32.DAT *>
* OQutput filename: F:\2002\PG0239~4\POST-D~1\10YEAR~1\10-32.o0ut *
* Summary filename: F:\2002\PG0239~4\POST-D~1\10YEAR~1\10-32.sum B
* User comments: *
* 1: *
* 2: L
* 33 *
******i****1********************t***t***t*i*****ii**t***i*t******tii*i***i*

__________________________ == SIS i _——
001:0001-=--- -—- ——— - e L L L L ettt
*#***********************************ﬁ******************************************
*# Project Name : Watershed 32 Post-Development 10 Year
*# Project Number : PG02 3948
*$ Date : 01-20-2003
*} Modeller : A. van Leeuwen and Thomas Dole
*# Company : R.J. Burnside and Associates
*} License # : 3846413
*#*************************************************************ﬁ****************
| START | Project dir.: F:\2002\PG0239~4\POST-D~1\10YEAR~1\
———————————————————— Rainfall dir.: F:\2002\PG0239~4\POST-D~1\10YEAR~1\

TZERO = .00 hrs on 0

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

001:0002--~-—==———mm———————=—— B bl
*# 24 Hour Chicago Storm

*# 2yr (513/1.5/0.754), Syr (679/1.5/0.758), 10yr (781/1.5/0.759)

*# 25yr (939/1.5/0.763), 100yr (1139/1.5/0.762)

*# Precipitation quantities were obtained from Owen Sound MOE




| CHICAGO STORM

| Ptotal= 75.04 mm |

A B B S D D D BB B W W WW W W
s s v s " e e s+ % s e o 3 5 & »

IDF curve parameters:

used in:

Duration of storm
Storm time step
Time to peak ratio

RAIN
mm/hr
.763

. 769"

L7758
.781
.788
.795
.801
.808
.815
.823
.830
.838
.845
.853
.861
.869
.878
.886
.895
.904
.913
.923
.932
.942
.952
.963
.973
.984
.996
.007
.019
.031
.044
.056
.070
.083
.097
.112
.127
.142
.158
.174
.191
.209
.227
.246
.265
.285
.306
.328
.350
.374
.398
.424
.450
.478
.507
.538
-569
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INTENSITY

TIME
. hrs
6.08

WWWVWWVWOVWWOVWVLWVLWOWOWOIDDDDO@EODODROOSTNIIDNIAIAd DTN O
« a e = & e ®» = m 8 e % e 8 8 s »n ™ & & s e 6 & a2 e w 6 & & = 2 & = . PN
[
~J

H e e e
[eNoNeoNoNolaNololNe
OO WNH OO
SN ooONWBLJdoOO

10.75
10.83
10.92

RAIN
mm/hr
2.265
2.344
2.431
2.525
2.627
2.740
2.865
3.004
3.160
3.336
3.536
3.766
4,035
4.352
4,734
5.204
5.798
6.577
7.649
9.239

11.881
17.343
38.555
188.647
49.869
27.290
19.410
15.311
12.767
11.020
9.740
8.757
7.976
7.339
6.809
6.359
5.973
5.636
5.341
5.079
4,845
4.634
4,444
4,271
4,112
3.967
3.833
3.709
3.593
3.466
3.386
3.293
3.205
3.122
3.044
2.971
2.901
2.836
2.773

= 781.000
1.500
.759
A/ (t +B)~C
.00 hrs
.00 min
.33
TIME RAIN
hrs mm/hr
12.08 2.142
12.17 2.109
12.25 2.078
12.33 2.047
12.42 2,017
12.50 1.989
12.58 1.961
12.67 1.934
12.75 1.908
12.83 1.883
12.92 1.858
13.00 1.835
13.08 1.812
13.17 1.789
13.25 1.767
13.33 1.746
13.42 1.726
13.50 1.706
13.58 1.686
13.67 1.667
13.75 1.649
13.83 1.631
13.92 1.613
14.00 1.596
14.08 1.579
14.17 1.563
14.25 1.547
14.33 1.531
14.42 1.516
14.50 1.501
14.58 1.487
14.67 1.473
14.75 1.459
14.83 1.445
14.92 1.432
15.00 1.419
15.08 1.406
15.17 1.394
15.25 1.381
15.33 1.369
15.42 1.358
15.50 1.346
15.58 1.335
15.67 1.324
15.75 1.313
15.83 1.302
15.92 1.292
16.00 1.281
16.08 1.271
16.17 1.261
16.25 1.252
16.33 1.242
16.42 1.233
16.50 1.224
16.58 1.214
16.67 1.206
16.75 1.197
16.83 1.188
16.92 1.180

TIME
hrs
18.08
18.17
18.25
18.33
18.42
18.50
18.58
18.67
18.75
18.83
18.92
19.00
19.08
19.17
19.25
19.33
19.42
19.50
19.58
19.67
19.75
19.83
19.92
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
21.17
21.25
21.33
21.42
21.50
21.58
21.67
21.75
21.83
21.92
22.00
22.08
22.17
22.25
22.33
22.42
22.50
22.58
22.67
22.75
22.83
22.92

RAIN
mm/hr
.074
.067
.061
.054
.048
.042
.035
.029
.023
.017
.011
.005
.000
.994
.988
.983
.977
.972
.966
.961
.956
.951
.946
.941
.936
.931
.926
.921
.917
.912
.907
.903
.898
.894
.890
.885
.881
.877
.872
.868
.864
.860
.856
.852
.848
.844
.840
.837
.833
.829
.825
.822
.818
.815
.811
.808
.804
.801
.797

FRREPRRERRBRPERRBERBRPR




5.00 1.603 | 11.00 2.714 | 17.00 1.171 | 23.00 . 794
5.08 1.638 | 11.08 2.657 | 17.08 1.163 | 23.08 .791
5.17 1.675 | 11.17 2.603 | 17.17 1.155 | 23.17 .187
5.25 1.714 | 11.25 2.552 | 17.25 1.147 | 23.25 .784
5.33 1.755 | 11.33 2.503 | 17.33 1.139 | 23.33 781
5.42 1.798 | 11.42 2.456 | 17.42 1.132 | 23.42 778
5.50 1.844 | 11.50 2.411 | 17.50 1,124 | 23.50 .774
5.58 1.893 | 11.58 2.368 | 17.58 1.117 | 23.58 771
5.67 1.945 | 11.67 2.326 | 17.67 1.109 | 23.67 .768
5.75 2.001 | 11.75 2.287 | 17.75 1.102 | 23.75 .765
5.83 2.060 | 11.83 2.248 | 17.83 1.095 | 23.83 762
5.92 2.123 | 11.92 2.212 | 17.92 1.088 | 23.92 .759
6.00 2,192.| 12.00 2.176 | 18.00 1.081 | 24.00 .756
001:0003————~—m e e e ——m——— o
*#Catchment 32201 - External Area Enters as Stream 2
| DESIGN NASHYD | Area (ha)= 250.70 Curve Number (CN)=82.60
| 01:32201 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .600
Unit Hyd Qpeak (cms)= 15.959
PEAK FLOW (cms) = 11.169 (i)
TIME TO PEAK (hrs)= B8.667
RUNOFF VOLUME (mm) = 42.572
TOTAL RAINFALL (mm) = 75.045
RUNOFF COEFFICIENT = .567
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0004-- — ——— e
*#Catchment 32203 - External Area Enters as Sheet Flow West of Stream 2
| DESIGN NASHYD | Area (ha)= 2.00 Curve Number (CN)=86.00
| 03:32203 DT= 1.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3.00
= ———— U.H. Tp(hrs)= .130
Unit Hyd Qpeak (cms)= .588
PEAK FLOW . {(cms)= .293 (1)
TIME TO PEAK (hrs)= 8.117
RUNOFF VOLUME (mm) = 47.077
TOTAL RAINFALL (mm) = 75.045
RUNOFF COEFFICIENT = .627
(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0005--———~~—~—-——memmm e ———o———ce—— e s———— ———
*#Catchment 32204 - External Area Enters as Sheet Flow East of Stream 2
| DESIGN NASHYD | Area (ha)= 20.40 Curve Number (CN)=85.90
| 04:32204 DT= 5.00 | Ia (rm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .310
Unit Hyd Qpeak (cms)= 2.513
PEAK FLOW (cms)= 1.642 (1)
TIME TO PEAK (hrs)= 8.250
RUNOFF VOLUME (mm) = 46.937
TOTAL RAINFALL (mm) = 75.045
RUNOFF COEFFICIENT = . 625

¢

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

001:0006- - - - et

*#Catchment 32205 - Enters property as Tributary to Stream 2




| DESIGN NASHYD | Area

| 05:32205 DT= 5.00 | Ia

—————————————————————— U.H.
Unit Hyd Qpeak (cms)=
PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (rmm) =
TOTAL RAINFALL (mm) =

RUNOFF COEFFICIENT

(ha)=
(mm) =
Tp(hrs)=

6.313

28
1.

3.097 (1)

8.083
43.842
75.045

.584

.10
500
170

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

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

001:0007~-~-~

*§Catchment 31208 represents the Light Density Allan Subdivision whose Minor

*#flows Ere directed from Watershed 32 into Watershed 31 and into the Georgian
*#Bay Clib SWM Pond 1. Major flows (above 5 year event) remain in Watershed 32.
| DESIGN STANDHYD | Area (ha)= 7.20
| 06:31208 DT= 1.00 | Total Imp(%)= 31.00 Dir. Conn. (%)= 16.00
IMPERVIOQUS PERVIQUS (i)
Surface Area (ha)= 2.23 4.97
Dep. Storage (mm) = .80 1.50
Average Slope (%)= 5.00 5.00
Length (m)= 219.09 40.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 188.65 141.77
over (min) 2.00 7.00
Storage Coeff. (min)= 1.96 (ii) 6.62 (ii)
Unit Hyd. Tpeak (min)= 2.00 7.00
Unit Hyd. peak (cms)= .57 .17
*TOTALS*
PEAK FLOW (cms) = .55 1.26 1.477 (iii)
TIME TO PERK (hrs)= 8.00 8.08 8.067
RUNOFF VOLUME (mm) = 74.24 56.16 59.063
TOTAL RAINFALL (mm) = 75.05 75.05 75.045
RUNOFF COEFFICIENT = .99 .75 .787
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,.
001 ;0008 =—m = e e e e e e e e e e e e e e
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 1.933 (cms)
| TotalHyd 06:31208 | Number of inlets in system [NINLET] = 1
---------------------- Total minor system capacity = 1.933 (cms)
Total major system storage [TMJSTO) = 0. (cu.m.)
ID: NHYD AREA QPERK TPEAK R.V. DWF
(ha) {cms) (hrs) (mm) (cms)
TOTAL HYD. 06:31208 7.20 1.477 8.067 59.063 .000
MAJOR SYST 07:208maj .00 .000 .000 .000 .000
MINOR SYST 08:208min 7.20 1.477 8.067 59.063 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0009--~-—=——---——-——— itk b Dl

*#Catchment 32207 represents open space on the Allan Lands

| DESIGN NASHYD |

Area (ha)= 1.50

Curve Number

(CN)=86.00




| 08:32207 DT= 1.00 |

Unit Hyd Qpeak (cms)= .609
PEAK FLOW (cms)= .269 (1)
TIME TO PEAK {hrs)= 8.067
RUNOFF VOLUME (mm) = 47.077
TOTAL RAINFALL (mm) = 75.045

RUNOFF COEFFICIENT

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

= .627

1.500 # of Linear Res. (N)= 3.00

.094

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

001:0010------ 1 ——————-
*#Catchment 32208 represents open space on the Allan Lands

| DESIGN NASHYD |-
| 09:32208 DT= 1.00 |

Unit Hyd Qpeak (cms)= .849
PEAK FLOW (cms)= .367 (1)
TIME TO PEAK (hrs)= 8.067
RUNOFF VOLUME (mm) = 47.077
TOTAL RAINFALL (mm) = 75.045

RUNOFF COEFFICIENT

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

= .627

—————— e ————————— ——

2.00 Curve Number (CN)=86.00

1.500 # of Linear Res.(N)= 3.00

.090

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

001:0011

*$add hydrographs 32201, 32202, 32203 and 32204 to determine flow in Stream 2
*#near the southern property line

| ADD HYD (S2pl ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
———————————————————— (ha) (cms) (hrs) (mrm) (cms)

ID1 01:32201 250.70 11.169 8.67 42.57 .000

+ID2 03:32203 2.00 .293 8.12 47.08 .000

+ID3 04:32204 20.40 _1.64 8.25 46.94 .000

+ID4 05:32205 28.10 3.09 8.08 43.84 .000

+ID5 07:208maj .00 000 .00 .00 .000 **DRY**

+ID6 08:32207 1.50 8.07 47.08 .000

+ID7 09:32208 2.00 .367 8.07 47.08 .000

SUM 06:S2pl 304.70 13.389 8.50 43.06 .000

NOTE: PEBK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001:0012---~-—~

*#Route Flow in Stream
*#Line

| ROUTE CHANNEL |

| IN> 06:S2pl |

| OUT< 07:1234rn |

Distance
.00
12.40
15.00
15.80
26.80
44,60
49.70

54.10°

58.10

2 (32201, 32202, 32203, 32204, 108maj) to the North Prope

Routing time step (min) = 1.00
Number of SEGMENTS = 3
Slopes (%), CHANNEL=3.30 FLOODPLAIN=3.30

LENGTH = 1383.00 {m)
DATA FOR SECTION ( 3.0) ——=-——- >
Elevation Manning
213.00 .0800
209.00 ~ .0800
208.00 .0800 / .0350 Main Channel
207.50 .0350 Main Channel
208.00 ,0350 / .0800 Main Channel
209.00 .0800
210.00 .0800
212,00 .0800
214,00 .0800




D TRAVEL TIME TABLE ——====sm—=m=me——smmmmmmeoee >

DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
(m) (m) (cu.m.) (cms) (m/s) (min) (m2/s)
.250 207.750 .102E+04 . 949 1.286 17.92 .322
.500 208.000 .408E+04 6.024 2.042 11.29 1.021
.794 208.294 .101E+05 22.574 3.001 7.46 2.455
1.088 208.588 .186E+05 48.770 3.634 6.34 3.955
1.382 208.882 .295E+05 85.078 3.994 5.77 5.521
1.676 209.176 .425E+05 133.055 4,325 5.33 7.252
1.971 209.471 .567E+05 192.176 4.686 4,92 9.234
2.265 209.765 .719E+05 261.439 5.030 4.58 11.392
2.559 210.059 .880E+05 341.080 5.360 4.30 13.715
2.853 210.353 .105E+06 432.103 5.697 4.05 16.255
3.147 210.647 .122E+06 532.844 6.021 3.83 18.948
3.441 210.941 .141E+06 643.161 6.329 3.64 21.77%9
3.735 211.235 .159E+06 762.958 6.623 3.48 24.738
4.029 211.529 .179E+06 892.175 6.903 3.34 27.816
4.324 211.824 .199E+06 1030.779 7.171 3.21 31.006
4.618 212.118 .219E+06 1178.939 7.429 3.10 34.306
4,912 212.412 .241E+06 1336.735 7.679 ., 3.00 37.716
5.206 212.706 .263E+06 1503.890 7.918 2.91 41.223
5.500 213.000 .285E+06 1680.422 §8.149 2.83 44.822
<---- hydrograph ----> <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms) (hrs) (mm) (m) (m/s)
INFLOW : ID= 6:S2pl 304.70 13.389 8.50 43.064 .631 2.405
OUTFLOW: ID= 7:1234rn 304.70 12.948 8.67 43.063 .622 2.377
001:0013- ———- - —— - -
*#Watershed 32206 Enters the Property as Tributary to Stream 2
| DESIGN NASHYD | Area (ha)= 29.20 Curve Number (CN)=76.40
| 08:32206 DT= 2.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .570
Unit Hyd Qpeak (cms)= 1.957
PEAK FLOW (cms)= 1.088 (i)
TIME TO PEAK (hrs)= 8.625
RUNOFF VOLUME (mm) = 35.583
TOTAL RAINFALL {mm) = 75.045
RUNOFF COEFFICIENT = .474

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

001:0014- e it et e o e e i e e
*#Total flow exiting the property
| RDD HYD (flowot) | ID: NHYD AREA QPEAK TPERK R.V. DWF
e (ha) (cms) (hrs) (mm) (cms)
ID1 07:1234rn 304.70 12.948 8.67 43.06 .000
+ID2 08:32206 29.20 1.088 8.63 35.58 .000
SUM 09:flowot 333.90 14.035 8.67 42.41 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001 20015 =—=—mmmmmmm = m e = e e e oo
FINISH

B 2 2 2 2 AR 2222 XX X SR R R R RS2SR 22ttt l bl shh bl

WARNINGS / ERRORS / NOTES

Simulation ended on 2003-03-07 at 09:37:03




Post-Development
Watershed 32
25 Year Event




(F:\...25-32.DAT)

00001> 2 Metric unita
oU00Z> Rttt N

Quooa
0co0d>
JIC005>
G006>

& : Warershed 32 Post-Development 25 Year
et : PGD2 3948

: 01-20-2003

: A, van Lesuwan and Thomas Dole

6e0eT> t R,J. Burnside and Associates
[vieli LBy 3846443
o B eioariaseaseaertasiactomantabocstiimasinanstaanttatranats
lopment. Flows for Waté&rshed 32
START TZEPO=[0.0], METOUT=12], NSTORM=[0]. NPUN=|I1]
N [} <--stecrm tilename, oune per line HSTORM Etime

10 age Storm

r 1913/1.470.754), 5yr {875/1.5/0.75¢), llyr 1781/71.5/0.759)
*8 28yr »%)9/1.5/6.%43), 100yr (1139/1.5/0 H

*¥ Frecipitatlin quantities were obtained from Owen Sound MDE

CHICAGD FTORK TUNITS=(2}, TD=[2d]lhcs!, RTP=(0.313}, CSDT=(5)imn),
ICASEcs=[1],
A=(939), B={1.5], and C={0.763},

- Exrternal Area Enters as Stream 2

ac

ID=(Ll), NHYD=["32201"], DT=[5)min, AREA=1250.7]) (ha},

00027> DWF=[0] {cms}, CN/Cm(62.&], TP=(0.60]hrs,

o2y PRINFALL=[ , , , , ltmm/hr}, END=-1
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00031> *WCatchment (2033 - External Area Enters as Sheet Flow West of Stream 2
Nty

16GAI> DESTGH WA HYT [D=13], NHYD=["32201"}, DTu[Ll]man, AREA=[2]{ha).
DWF=(0] tcma), CN/C={8€], TP=(0.13)hrs,
PAINFALL=( , , , ., )(mm/hr), END=-|

“#Catchment 3214 - External Area Enters an Shaet Flow East of Stream 2

DESIGN NASHYD 1D=(4], NHYD=["322047], DT=(5)min, AREA=(20.4) (ha),
DWF={0] {cma), CH/C=(85.9], TP=[0.3Lllhrs,
PAINFALL=( , + o+ limm/hr), END=-1
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*sCatchment 1235 - Enters propecrty &8s Tributary to Stream 2

DE=IGH 1A “HYT ID=(5), NHYD=["32205%], DTn{51min, APEA=[26.1] ihai,
DWF=[0] (cms), CN/C=[&3.1), TP={0,l7]hLs,
PAINFALL={ . , 4« lumwn/hry, EHD=-1
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W 1epresents the Lighw Denslty Allan Subd:vislon whose Miner
from Watershed 32 inte varnarshed 3} and into the Georgian
. Major flows (above 5 year event: rawain in Watershed 3.

DES1GH T/ DKL ID=%), NMYD=("312067}, DT=[i|min, APEA=[7.2](hal,
XIMP=(0.16), TIMP={0.3l], DWF=(0)(cms', LOSS=[2], CH=|90],
SLOPE=(5](f), RAINFALL=| . , . , |(mm/hg}, END=-1
P U 4. 35 o o sk Ly e ma e b m SR |
QUOAO> COMPUTE CUALHTH 1D1n=[6], CINLETa{1.933}(cms], NINLET=(i],
HI0EL> MAJID®[7), MajNHYD={"20Fwaj”].,

MINID=(B|, MinNHYD=("208man"™|,
TMJISTO= [0} (cu-m)

e xeezremes cermaal

137 represzents opsn space on the Allan Lands

10=(8], NHYD=["32207"), DTa[l)min, APEA=[1.5](ha),
DWF=|0] (cma), CN/C=]84], TP«[0.0%4]hrs,

PAINFALL={ , . , , limm/hr}, END=-1
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“HCatcihment :I098 1epiesanta open space on the Allan Lands

DE¥1GH M,

[D={9), NHYD=("32208"], DT={l)min, APEA=([2.0] lha),
OWF=(0] (cms), CN/C=[®%], TP=10,09)hra,
PAINFALL=[ , , , , )tmm/hr), END=-1L

“wAdd hydiograpns 32201, 32202, 32203 and 32204 to determine flow in Scream 2
“fnvar th= scuthern property line

ADL HYD 1Dsum=(€], NHYD=["S2pl"}, IDs rc adda(l+3+4+5+7+8+9]

*#Poure flow i Stream 2 {32201, 32202, 32203, 32204, 10Bmaj} to the Horth Prope
“Aline

POUTE CHAHMEL 1Dout={7], NHYD=["1234rn"), IDin=[
PDT=[1] imin},
THLGTH= (1383} (m), CHSLOPE=[3.3]: i,
FPSLOPL=(3.3} 1 ).
ZECHUM=[2], HSEG=[3]
. SEGPOUGH, SEGDIST Imyi=(0,08C,15 -0. B 0,080,561} N
+ DISTANCE (m), ELEVATION im))={0.
[
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¥ Enters the Property as Tribuuary to Jtream o

o9 ID={2], NHYD=["32205"], DT=(2lmin, RPEA=|I%.2]thai,
[T DWF=|0j (cms), CN/C=(7¢.4], TPa[0,571hcr,
FAINEALL=[ , , , ., jfwe/nry, EHD=-1

SHT:tai fiuw soibing the property

NHYD=["flowor"

ro adds|7+8]
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9 9 5 # 3846413
StormWater Management HYdrologic Model 999 5555 =s=ca=m===

***************************************************************************
dhhhrx kAR A r kI AT R A AR IRk *k* SUMHYMO-95w Ver/3_1'***************************

***x*** N single event and continuous hydrologic simulation model  ****3*

A based on the principles of HYMO and'its successors i J it
B *  OTTHYMO-83 and OTTHYMO-89. ol
***************************************************************************
**xx*%x*% Distributed by: J.F. Sabourin and Associates Inc. B e
-l Tl Ottawa, Ontario: (613) 727-5199 iafaliaake ol
pA A Gatineau, Quebec: (819) 243-6858 T
L e E-Mail: swmhymo@jfsa.Com ’ o [

***********************************************t*************f*************

PRI e RS RS S SRR S S S S S S S
+++++++ Licensed user: R.J. Burnside and Associates +++++++
+++++++ Stayner SERIAL#:3846413 +4++++++
PR R e R SRR S LS ke

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

HHKAHHK ++++++ PROGRAM ARRAY DIMENSIONS ++++++ *EAEFAK
bkl Maximum value for ID numbers : 10 EaE ™
HEF KKK Max. number of rainfall points: 5000 ik ik deik e
S Max. number of flow points : 5000 RIS

************************************************************************ﬁ**

Fhhdhhkkkhhddddkdidh DETA ILED QUuUT PU T ******f*************
**********************************t*******************f********************
* DATE: 2003-03-07 TIME: 09:37:55 RUN GOUNTER: 000682 *
***************************************************************************
* Input filename: F:\2002\PG0239~4\POST-D~1\25YEAR~1\25-32.DAT i
* Output filename: F:\2002\PG0239~4\POST-D~1\25YEAR~1\25-32.0ut *
* Summary filename: F:\2002\PG0239~4\POST-D~1\25YEAR~1\25-32.sum i
* User comments: o
* 1: . .
* D *
¥ 3: *
*********!***********t****t**********‘tt***i****i***ttt***iiii**ii**t*t*t**

001:0001--- -— -—-- ——— - v

*#******************************************************************************
*} Project Name : Watershed 32 Post-Development 25 Year
*# Project Number : PG02 3948
*}% Date : 01-20-2003
*# Modeller : A. van Leeuwen and Thomas Dole
*# Company : R.J. Burnside and Associates
*# License # : 3846413 )
*#******************************************************************************
| START | Project dir.: F:\2002\PG0239~4\POST-D~1\25YEAR~1\
———————————————————— Rainfall dir.: F:\2002\PG0239~4\POST-D~1\25YEAR~1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC}
NRUN = 001

001:0002---- B ettt Bttt
*4 24 Hour Chicago Storm

*% 2yr (513/1.5/0.754), Syr (679/1.5/0.758)}, 10yr (781/1.5/0.759)

*$ 25yr (939/1.5/0.763), 100yr (1139/1.5/0.762)

*# Precipitation quantities were obtained from Owen Sound MOE




| CHICAGO STORM I
| Ptotal= 87.64 mm |
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IDF curve parameters:

used in:

INTENSITY

Duration of storm =
Storm time step .
Time to peak ratio =

RAIN
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.617
.709
.809
.919
.038
.169
.315
.477
.658
.862
.096
.364
.677
.047
.493
.042
.735
.646
.902
.765
.867
.298
.432
225.119
.869
.053
.737
.903
.908
.856
.353
.200
.285
.539
.918
.392
.940
.547
.201
.895
.622
.376
.154
.952
.767
.598
.441
.297
.163
.038
.921
.B12
.710
.614
.523
.438
.357
.280
.208
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939.000
1.500
.763
A/ (¢t + B)"C
.00 hrs
.00 min
.33
TIME RAIN
hrs mm/hr
12.08 2.474
12.17 2.436
12.25 2.399
12.33 2.364
12.42 2.329
12.50 2.296
12.58 2.264
12.67 2.233
12.75 2.202
12.83 2.173
12.92 2.145
13.00 2.117
13.08 2.091
13.17 2.065
13.25 2.039
13.33 2.015
13.42 1.991
13.50 1.968
13.58 1.945
13.67 1.923
13.75 1.902
13.83 1.881
13.92 1.860
14.00 1.840
14.08 1.821
14.17 1.802
14.25 1.784
14.33 1.766
14.42 1.748
14.50 1.731
14.58 1.714
14.67 1.698
14.75 1.681
14.83 1.666
14.92 1.650
15.00 1.635
15.08 1.620
15.17 1.606
15.25 1.592
15.33 1.578
15.42 1.564
15.50 1.551
15.58 1.538
15.67 1.525
15.75 1.512
15.83 1.500
15.92 1.488
16.00 1.476
16.08 1.464
16.17 1.453
16.25 1.442
16.33 1.430
16.42 1.420
16.50 1.409
16.58 1.398
16.67 1.388
16.75 1.378
16.83 1.368
16.92 1.358
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RAIN
mm/hr
1.236
1.228
1.221

1.213

1.206
1.198
1.191
1.184
1.177
1.170
1.163
1.156
1.150
1.143
1.137
1.130
1.124
1.118
1.112
1.105
1.099
1.093
1.088
1.082
1.076
1.070
1.065
1.059
1.054
1.049
1.043
1.038
1.033
1.028
1.023
1.018
1.013
1.008
1.003

.998

.993

.98%

.984

.979

.975

.970

.966

.961
.957
.953
.949
.944
. 940
.936
.932
.928
.924
.920
.916




5.00 1.848 | 11.00 3.139 | 17.00 1.349 | 23.00 .912
5.08 1.889 | 11.08 3.073 | 17.08 1.339 | 23.08 .908
5.17 1.932 | 11.17 3.010 | 17.17 1.330 | 23.17 .904
5.25 1.977 | 11.25 2.950 | 17.25 1.321 | 23.25 .901
5.33 2.025 | 11.33 2.893 | 17.33 1.311 | 23.33 .897
5.42 2.075 | 11.42 2.839 | 17.42 1.303 | 23.42 .893
5.50 2.129 | 11.50 2.786 | 17.50 1.294 | 23.50 .889
5.58 2,185 | 11.58 2.736 | 17.58 1.285 | 23.58 .886
5.67 2.246 | 11.67 2.688 | 17.67 1.277 | 23.67 .882
5.75 2.310 | 11.75 2.642 | 17.75 1.268 | 23.75 .879
5.83 2.379 | 11.83 2.598 | 17.83 1.260 | 23.83 .875
5.92 2.452 | 11.92 2.555 | 17.92 1.252 | 23.92 .872
6.00 2.532.1 12.00 2.514 | 18.00 1.244 | 24.00 .868

001:0003——=====—cmmmmm e mmeme—— = e ————— e m e m e

*#Catchment 32201 - External Area Enters as Stream 2

| DESIGN NASRHYD | Area (ha)= 250.70 Curve Number (CN)=82.60

| 01:32201 DT= 5.00 | Ia (mm) = 1.500 # of Linear;Res.(N)= 3.00

---------------------- U.H. Tp(hrs)= .600

Unit Hyd Qpeak (cms)= 15.959

PEAK FLOW (cms)= 14.327 (i)
TIME TO PERAK (hrs)= 8.667
RUNOFF VOLUME (mm) = 53.135
TOTAL RAINFALL (mm) = 87.640
RUNOFF COEFFICIENT = . 606

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

001:0004 ——— - ———————— - —— - R SR SRR
*#Catchment 32203 - External Area Enters as Sheet Flow West of Stream 2
| DESIGN NASHYD | Area (ha)= 2.00 Curve Number (CN)=86.00
| 03:32203 DT= 1.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .130

Unit Hyd Qpeak (cms)= .588

PEAK FLOW (cms)= .375 (i)

TIME TO PERK (hrs)= 8.117

RUNOFF VOLUME (mm) = 58.202

TOTAL RAINFALL (mm) = 87.640

RUNOFF COEFFICIENT = .664

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

001:0005--=-=-———cremmmmem - -— e
*#Catchment 32204 - External Area Enters as Sheet Flow East of Stream 2
| DESIGN NASHYD | Area (ha)= 20.40 Curve Number (CN)=85.90
| 04:32204 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3,00
= s -- U.H. Tp(hrs)= .310
Unit Hyd Qpeak (cms)= 2.513
PEARK FLOW (cms)= 2.095 (i)
TIME TO PEAK (hrs)= 8.250
RUNOFF VOLUME (mm) = 58.045
TOTAL RAINFALL (mm) = 87.640
RUNOFF COEFFICIENT = .662

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

001:0006-——~-————=ccmcmmm—m—e—— e m— -— === -—— -
*§Catchment 32205 - Enters propetty as Tributary to Stream 2




| DESIGN NA
| 05:32205

Unit H

PEAK F
TIME T
RUNOFF
TOTAL

RUNOFF

SHYD | Area (ha)= 28.10 Curve Number (CN)=83.60

DT= 5.00 | Ia (mm) = 1,5QQ% # of Linear Res. (N)= 3.00
——————————— U.H. Tp(hrs)= [ .170 )
. _— i
yd Qpeak (cms)= 6.313 ; T{); /ﬂ/noM
LOW (cms)= 3.999 (i)
O PERK (hrs)= 8.083 ,5"
VOLUME (mm)=  54.572 ¢z 1/mits
RAINFALL  (mm)=  87.640
COEFFICIENT = .623

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

001:0007---

*#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.

| DESIGN STANDHYD | Area (ha)= 7.20
| 06:31208 DT= 1.00 | Total Imp (%)= 31.00 Dir. Conn. (%)= 16.00
IMPERVIOUS PERVIOQUS (i)
Surface Area (ha)= 2.23 4.97
Dep. Storage (rm) = .80 1.50
Average Slope (%)= 5.00 5.00
Length (m)= 219.09 40.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 225.12 195.73
over (min) 2.00 6.00
Storage Coeff. (min)= 1.82 (ii) 5.92 (ii)
Unit Hyd. Tpeak (min)= 2.00 6.00
Unit Hyd. peak (cms)= .59 .19
*TOTALS*
PEAK FLOW (cms)= .67 1.68 1.984 (iii)
TIME TO PEAK {hrs)= 8.00 8.07 8.050
RUNOFF VOLUME (mm) = 86.83 68.12 71.123
TOTAL RAINFALL (mm) = 87.64 87.64 87.640
RUNOFF COEFFICIENT = .99 .78 .812
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0008-——==c=cmu—= -— e e e e e e
| COMPUTE DUALHYD | Average inlet capacities {CINLET] = 1.933 (cms)
| TotalHyd 06:31208 | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 1.933 (cms)
Total major system storage [TMJSTO] = 0. (cu.m.)
ID: NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
TOTAL HYD. 06:31208 7.20 1.984 8.050 71.123 .000
MAJOR SYST 07:208maj .01 .051 8.050 71.123 .000
MINOR SYST 08:208min 7.19 1.933 8.017 71.123 .000
NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0009-—-==-=—=m e e
*#Catchment 32207 represents open space on the Allan Lands

| DESIGN NASHYD | Area (ha)= 1.50 Curve Number (CN)=86.00




| 08:32207 DT= 1.00 | Ia (mm) = 1.500 #, of Linear Res. (N)= 3.00

—————————————————————— U.H. Tp(hrs)= .094
Unit Hyd Qpeak gcms)= .609
PERK FLOW (cms) = .344 (1)
TIME TO PEAK (hrs)= 8.067
RUNOFF VOLUME (rmm) = 58.202
TOTAL RAINFALL (mm) = 87.640
RUNOFF COEFFICIENT = .664

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

001 £ 0010~mmmmmmmmmm == m m o o o m o —

*§Catchment 32208 represents open space on the Allan Lands
| DESIGN NASHYD | Area tha)= 2.00 Curve Number (CN)=86.00
| 09:32208 DT= 1.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .849

PEAK FLOW (cms)= .470 (1)

TIME TO PERK (hrs)= 8.067

RUNOFE VOLUME (mm) = 58.202

TOTAL RAINFALL (mm) = 87.640

RUNOFF COEFFICIENT = .664

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

001 :0011 - mmmmm e m e e e e T AT e
*#ndd hydrographs 32201, 2, 32203 and 32204 to determine flow in Stream 2
*#near the southern propérty line
| ADD HYD (S2pl ) | ID: NHYD AREA QPERK TPERK R.V. DWF
-------------------- (ha) (cms) (hrs) (mm) (cms)

ID1 01:32201 250.70  14.327 8.67 53.13 .000

+ID2 03:32203 2.00 .375 8.12 58.20 .000

+ID3 04:32204 20.40 2,095,  8.25 58.05 .000

+ID4 05:32205 28.10 CE:QQQ/ 8.08 54.57 .000

+ID5 07:208maj .01 .051 8.05 71.12 .000

+ID6 08:32207 1.50 (334 B.07 58.20 .000

+ID7 09:32208 2.00 .470 8.07 58.20 .000

SUM 06:S2pl 304.71 17.158 8.50 53.69 .000

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

001:0012-——————m=mm———mmm—m— e S
*$Route Flow in Stream 2 (32201, 32202, 32203, 32204, 108maj) to the North Prope
*#Line

| ROUTE CHANNEL | Routing time step (min) = 1.00
| IN> 06:S2pl | Number of SEGMENTS = 3 :
| OUT< 07:1234rn | Slopes (%), CHANNEL=3.30 FLOODPLAIN=3.30
———————————————————— LENGTH = 1383.00 (m)
=== DATA FOR SECTION ( 3.0) -=--—- >
Distance Elevation Manning
.00 213.00 .0800
12.40 209.00 .0800
15.00 208.00 .0800 / .0350 Main Channel
15.80 207.50 .0350 Main Channel
26.80 208.00 .0350 / .0800 Main Channel
44.60 209.00 .0800
49.70 210.00 .0800
54.10 212.00 .0800

58.10 214.00 .0800




SRS = —s == ==E= S =t == === TRAVEL TIME TABLE —==—=-—=————S——————————e—— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
(m) (m) (cu.m.) {cms) (m/s) (min) (m2/s)
250 207.750 .102E+04 .949 1.286 17.92 .322
500 208.000 .408E+04 6.024 2.042 11.29 1.021
.794 208.294 .101E+05 22.574 3.091 7.46 2.455
1.088 208.588 .186E+05 48.770 3.634 6.34 3.955
1.382 208.882 .295E+05 85.078 3.994 5.77 5.521
1.676 209.176 .425E+05 133.055 4.325 5.33 7.252
1.971 209.471 .567E+05 192.176 4.686 4.92 9.234
2.265 209.765 . 719E+05 261.439 5.030 4.58 11.392
2,559 210.059 .880E+05 341.080 5.360 4.30 13.715
2.853 210.353 .105E+06 432.103 5.697 4.05 16.255
3.147 210.047 .122E+06 532.844 6.021 3.83 18.948
3.441 210.941 .141E+06 643.161 6.329 3.64 21.779
3.735 211.235 .159E+06 762.958 6.623 3.48 24,738
4.029 211.529 .179E+06 892.175 6.903 3.34 27.816
4.324 211.824 .199E+06 1030.779 7.171 3.21 31.006
4.618 212.118 .219E+06 1178.939 7.429 3.10 34.306
4,912 212.412 .241E+06 1336.735 7.679 , 3.00 37.716
5.206 212.706 .263E+06 1503.890 7.918 2.91 41.223
5.500 213.000 .285E+06 1680.422 8.149 2.83 44.822
<---- hydrograph ----> <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) {cms) (hrs) (mm} (m) (m/s)
INFLOW : ID= 6:S2pl 304.71 17.158 8.50 53.690 .698 2,646
QUTFLOW: ID= 7:1234rn 304.71 16.709 8.62 53.689 .687 2.605
001:0013-—————=—~e e m—————m e === = -
*$Watershed 32206 Enters the Property as Tributary to Stream 2
| DESIGN NASHYD | Area (ha)= 29.20 Curve Number (CN)=76.40
| 08:32206 DT= 2.00 | Ia () = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .570
Unit Hyd Qpeak (cms)= 1.957
PEAK FLOW (cms)= 1.420 (i)
TIME TO PEAK (hrs)= 8.625
RUNOFF VOLUME {mm) = 45.079
TOTAL RAINFALL (mm) = 87.640
RUNOFF COEFFICIENT = .514

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

001:0014-~- T
*#Total flow exiting the property
| ADD HYD (flowot) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
== ——=-= (ha) (cms) (hrs) (mm) (cms)
ID1 07:1234rn 304.71 16.709 8.62 53.69 .000
+ID2 08:32206 29.20 1.420 8.63 45.08 .000
SUM 09:flowot  333.91 18.128 8.62 52.94 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0015--- - et -——-
FINISH

KA R IR AT A KN IR IR I A IR AT AR AR NI AR I A I I A IR A T hddhkhdddhhdhdhddkdhhxhhrrrdhrdrddihs

WARNINGS / ERRORS / NOTES

Simulation ended on 2003-03

=07 at 09:37:5

n

6




Post-Development

Watershed 32
100 Year Event
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(F:\...100-32.DAT)

0000 1>
00002>
00003>
00004>
00005>
gooos>
00007>
00008>
00005>
00010>

sesssssssamssanETeRARER R AR RA R ans s
Project Nams : Wactershed 12 Post-Development 100 Year
Project Nunper : PGOZ 3948
Dace ¢1-20-2003
Modeller A. van Leeuwen and Thomas Dole
Company P.J. Burnside and Assoclates
46

100 Year fest-Developmant Flows for Watershed 32

000L1>
00012> START TZERO={0.0], METOUT=[2], NSTOPM=[0], NRUN={1]
00013> * [ ] <--storm filenam per line r NSTORM time
Q00143 s mmmer e e e e
00015> *§ 24 Hour Chicago Storm
00016> *# 2yr {513/1.5/0.754), Syr (€79/1.5/0.756), lOyr (781/1.5/0.759}
00017> *# 25yr 1239/1.53/0.763}, 100yx (1119/1.5/0.742}
Q018> ~# Preclpitatizn guantitles were obtained from Owen $Sound MOE
0001%> CHICAGO STORM IUNITS=[2), TD=[24]{hrs), RTP=[0.333), C50T=(5]{min).
00020> ICASEcs=[1],
00021> A=[1139], B=(1.5), and C=(0.7€2],
000225 * =e=-em---mm—omos | mmo o m e mao st eseaessestsss ssenssansnsnsnnevny]
0002]3>
00024> *#Catchment 132231 - Excterpal Area Enters as Stream 2
' 0@025>
%0026) DESIGN NASHTI ID=[1], NHYD=["32201"}), DT={5)min, AREA={250.7] (ha),
60027> DWF= (0] (cms), CN/C=[B2.€], TP=[0.€0)hrs,
00028> PAINFALL={ , ., , . }{mm/hr), END=-1
00029> * =ssssms sm-o--ooo 1 smro--t I
000J0>
V:?Jp *NCatchment 32203 - External Area Enters as Shaet Flow West of Stream 2
032>
0E033> DESIGN NANHYL ID=[1], NMYD={"32203"], DT=[llmin, APEA=(2] [ha},
0G03d> DWFe |0] {cms), CN/C={HE], TP=[0.13]hrs
00035> FAINFALL={ } imm/hr)
00036> *
060375
/o’o:n *NCatchment 32234 - Excernal Area Enters as Sheet Flow Baat of Stream 2
00039
00040> DESIGN NASHYD ID={4}, NHYD=["=32204"], DT=(5|min, AREA=[20.4](ha},
90041> DWF=[0} {cms), CN/C=(85.%], TP={0.Jl)hrs,
00042> PAINFALL={ , , , . }(mm/hr), END=-}
00043> * --~------=an Ll —mes cad L looiodoad |
0aode>
45> *NCatchmenrt 12195 - Encers property as Tributary to Stream.C
;Gondh
00047> DESIGN NASHYD ID=(S], NHYD={"32205"], DT={5|min, AREA=[28.1] {ha},
00048> DWF=[0]) {cms}, CN/C=(83.6], TP=[0.17)hrs,
000495 PAINFALL={ , . , , ]imm/hr), END=-}
QU050> * ~----- --=-- 5
onpS51>
00052> “#Catchment 31208 )epresents the Light Denaity Allan Subdiviaion whose Minor
00053> *¥flows are ditected from Watershad 12 into Watershed J1 and into the Georgian
C0054> *WBay Clul: SKM Pond l. Major [lows lahove 5 year event) remailn in Watarshed 32.
00655 >
0U05%> DEYIGN STANUHY! 1D=|5). NHYD={"3120u"}, DT=[llmin, APEA=[7.2](ha),
a5057> %1MP=(0.16), TIMP=[0.31), DWF=[0){cms,, LOSS=[2], CN=[90},
000589> SLOPE=[5) i¥}, RAINFALL=| . . ] tmm/hr), END=-
0059 " seees ER s EEE Y -
00040> COMPUTE DiUALHYD IDin=(6}, CINLET={1.933] (cms), NINLET=[1],
000¢€1> MAJID=[7], MajNHYD=["208maj"],
ongEl> MINID=|8], MinNHYD=("208min"],
000€3> TMJISTO=[0]) (cu-m)
000€4> *vmm=moccomomme -mom [ emm——-- e e st I
00055>
000&E> *NCatchmenr J2297 repressnts opan space on the Allan Landa
COoET>
00040> DESIGN NANHYL ID=[8], NHYD=("32207"|, DT=([l)min, RAPEA=|l.5] (haj,
DUOES> DWF=[0] (cms); CN/C=[8:2), TP=([0.094|hrs.
00070> PAINFALL=| + « Jtum/hei, END=-1
02071y * == bt e e B e e e A
el

00507R>
0G079>
V00B0>
00081>
00082>
00083>
00084>
00085>
00086>
00097>
00088>
0G0BY>
000%0>
ocoel>
apoes>
00093
0G034>
Q095>
0005%: -
0u0e7>
Creey>
000Se>
0oi00>
GGl0l>
00102
00103>
Qolo4>
anl05>
arl10e>
o6107>
nrioas
0a109>
anlio>

OGLL2>
nELL3>
BEl14>
Meils>
W] ) e
My 17>
mille>
M 9%

*§catchment Jb repreasents opsn space on the Allan Lands

DEFIGN N,

iD= (9}, NHYD=["32208"|, DT=(l|man, APEA=[2.0] (ha),
DWF=[0] (cms), CN/Cm(8E€] o)
PAINFALL=[ , .

*#hdd hyatoguaphs 32201, 32367, 32203 and 32204 to detarmne {low in §
+finear tha acurnern propdtey line

ADD HYD IDsum=[6€], NHYD=["S2pl"], IDs to add=[l+I+d+5+758+5]

O i e e

]

*#Pouce Flow ip Scream 2 (32201, 32202, 12203, 32204, 108maj) to the North Prope
*Mine

ROUTE CHANNEL IDout={7], NHYD=["1234rn"), IDin=l:3},
' PDT=[1] (min),
CHLGTH=[13@3] {m}, CHSLOPE=([].3]1¢.),
FPSLOPE=[3.3}{ },
SECNUM=[3], NSEGw[3]
| SEGROUGH, SEGDIST (m))=[U.080,1% ~0.035,2€.0 0.0€0,58.1] N
DISTANCE (m), ELEVATION (m)jw=[0, 213)
[

{s8.1, 214]

*Avatershad 12204 Enters the Property as Tributary to Strsam I

DESIGN NASHYL TD=(8), NHYD=["3220£"], DT=[2)min, AREA={29.2){ha).
DWF=[0) {ems), CN/C=[7%.4), TP=[0.57]hrs,
PATNFALL=( , } fim/hr), END=-1

*¥Total tlow exicting the property

IDsum=[9]

ADL HYD

1Dz to add=|7+t)

FINISH

2205

i

R.J.

Burnside and Associates

Page 1




SSsss W W M M H H Y Y M M 000 999 55555 =========
] WWW MMM H H YY MMMM O O 9 9 5 s=ms==m==
SSSSS W WW M M M HHHHH Y MMM O O # 9 9 5 ver. 3.1
S WW M M H H Y M M O O 9999 5555 Oct. 1997
SSSSS WW M M  ,H H Y M M 000 9 5 smm=soo==
9 9 5 # 3846413

StormWater Management HYdrologic Model 999 5555 =s=s=======

***************************************************************************
KkFhkkkrhkhhkhkdhRdrhkrhrrrx SWMHYMO-95w Ver/3.1 Ahkhhkkkhhkkrhrhhhhrhrrrhhhr

**x#x#%% A single event and continuous hydrologic simulation model **¥*xk%

HIKSKINTKINE, based on the principles of HYMO and' its successors HRTRTRTE
SRS OTTHYMO-83 and OTTHYMO-89. T
********************************************************#******************
#x#**** Distributed by: J.F. Sabourin and Associates Inc. IXHXIK
AN ' Ottawa, Ontario: (613) 727-5199 BRI
bl Gatineau, Quebec: (819) 243-6858 ol o
ookl E-Mail: swmhymo@jfsa.Com . EAEREES

**************************************t************************************

T RPRT P T Rt B T S L e S s e L
+++++++ Licensed user: R.J. Burnside and Associates +4++++++
+4++++++ - Stayner SERIAL#:3846413 +4+4+++++

P TTTIEaeesarenraasae SR SRR RS LS R E S R S S S S S S

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

KA EAAAK * ++++++ PROGRAM ARRAY DIMENSIONS ++++++ *hh kK k
ek Maximum value for ID numbers : 10 el e e
bl Max. number of rainfall points: 5000 Ak dedekdk
LAAR A Max. number of flow points H 5000 R AT

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

ETET RS S ER T L 2R L L L0 R R D h TAIVLE D OuUTEP UurT hhhdhhkkhrhkrhhrrhhik
***************************i***********************************************
* DATE: 2003-03-07 TIME: 09:38:55 RUN COUNTER: 000683 *
***********************************************************************i***
* Input filename: F:\2002\PG0239~4\POST-D~1\100YEA~1\100-32.DAT *
* Output filename: F:\2002\PG0239~4\POST-D~1\100YEA~1\100-32.0ut *
* Summary filename: F:\2002\PG0239~4\POST-D~1\100YEA~1\100-32.sum *
* User comments: N
* 1 *
* 2 *
* I *
**************'***f*******************1***************t*i**i**tﬂ*t*****kt**

001:0001=====—~ — - ——— - - ——
*#******************************************************************************
*# Project Name : Watershed 32 Post-Development 100 Year
*4 Project Number : PGO2 3948
*# Date :+ 01-20-2003
*# Modeller : A. van Leeuwen and Thomas Dole
*4 Company : R.J. Burnside and Associates
*4 License # : 3846413
*#***********************************************************************t******
| START | Project dir.: F:\2002\PG0239~4\POST-D~1\100YEA~1\
——————e~-—=m——--——=-~ Rainfall dir.: F:\2002\PG0239~4\POST-D~1\100YEA~1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 001

NSTORM= 0
001:0002 = —m——y - e e

*% 24 Hour Chicago Storm

*4 2yr (513/1.5/0.754), 5yr (679/1.5/0.758), 10yr (781/1.5/0.759)
*% 25yr (939/1.5/0.763), 100yr (1139/1.5/0.762)

*4 Precipitation quantities were obtained from Owen Sound MOE




| CHICAGO STORM

| Ptotal=107.08 mm |

B B B DSBS A S S BB WWWWWWWWWWWWOWNNNNNNMNMNNNNNNREREPRPREEREREREPRERRERE
e s ¢ & e s e s ®w a2 e e 8 1 s s 8 s s a2 & & & @ e s & & ® 8 8 » 8 & e & a2 8 4 e s 2 s 8 e & =

IDF curve parameters:

used in:

Duration of storm
Storm time step
Time to peak ratio

mm/hr
.075

.092
.101
.111
.120
.130
.140
.150
.160
.170
.181
.192
.203
.214
.226
.238
.250
.262
.275
.288
.301
.315
.329
.343
.358
.373
.389
.405
.421
.438
.455
.472
.491
.509
.529
.549
.569
.590
.612
.634
.658
.682
.706
.732
.759
.786
.815
.845
.875
. 907
.941
.975
.011
.049

NNMNNHRHEBRRHEBRPRERREBRERBEHPHRHEHBPHRRRRRBRHEBRREBRRPRHEBRERREBRRPHERERRPRRERERRPRERRERRE B
Omo

.083"
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[
l
|
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|
|
|
|
|
|
|
|
I
|
I
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|

INTENSITY

TIME
hrs
6.08
6.17
6.25
6.33
6.42
6.50
6.58
6.67
6.75
6.83
6.92
7.00
7.08
7.17
7.25
7.33
7.42
7.50
7.58
7.67
7.75
7.83
7.92
8.00
8.08
8.17
8.25
8.33
8.42
8.50
8.58
8.67
8.75
8.83
8.92
9.00
9.08
9.17
9.25
9.33
9.42
9.50
9.58
9.67
9.75
9.83
9.92
10.00
10.08
10.17
10.25
10.33
10.42
10.50
10.58
10.67
10.75
10.83
10.92

RAIN
mm/hr
3.206
3.319
3.442
3.575
3.721
3.882
4.060
4.258
4,479
4,730
5.015
5.343
5.726
6.178
6.723
7.393
8.241
9.353

10.887
13.160
16.946
24.788
55.387
273.580
71.736
39.108
27.760
21.868
18.216
15.713
13.879
12.472
11.354
10.443
9.685
9.042
8.490
8.010
7.588
7.214
6.880
6.580
6.309
6.061
5.836
5.628
5.437
5.261
5.097
4,944
4.802
4.668
4.543
4.426
4.315
4.210
4.111
4.018
3.929

2=1139.000

B=
C=

1.500
.762
A/ (t + B)~C

.00 hrs
.00 min
.33

‘TIME RAIN
hrs mm/hr

12.08  3.032
12.17  2.985
12.25 2.940
12.33 - 2.896
12.42  2.854
12.50 2.813
12.58  2.774
12.67 2.736
12.75  2.699
12.83  2.663
12.92  2.628
13.00 2.595
13.08  2.562
13.17  2.530
13.25 2.499
13.33  2.469
13.42  2.440
13.50 2.412
13.58  2.384
13.67 2.357
13.75 2.331
13.83  2.305
13.92  2.280
14.00 2.256
14.08  2.232
14.17  2.209
14.25 2.186
14.33  2.164
14.42  2.143
14.50 2.122
14.58  2.101
14.67 2.081
14.75 2.061
14.83  2.042
14.92  2.023
15.00 2.005
15.08  1.986
15.17  1.969
15.25 1.951
15.33  1.934
15.42  1.918
15.50 1.901
15.58 1.885
15.67 1.870
15.75 1.854
15.83  1.839
15.92  1.824
16.00  1.810
16.08 1.795
16.17 1.781
16.25 1.767
16.33  1.754
16.42 1.741
16.50 1.728
16.58  1.715
16.67 1.702
16.75  1.690
16.83 1.677
16.92  1.665

TIME
hrs
18.08
18.17
18.25
18.33
18.42
18.50
18.58
18.67
18.75
18.83
18.92
19.00
19.08
19.17
19.25
19.33
19.42
19.50
19.58
19.67
19.75
19.83
19.92
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
21.17
21.25
21.33
21.42
21.50
21.58
21.67
21.75
21.83
21.92
22.00
22.08
22.17
22.25
22.33
22.42
22.50
22.58
22.67
22.75
22.83
22.92

RAIN
mm/hr
1.516
1.506
1.497
1.488
1.479
1.470
1.461
1.452
1.443
1.435
1.427
1.418
1.410
1.402
1.394
1.386
1.379
1.371
1.363
1.356
1.349
1.341
1.334
1.327
1.320
1.313
1.306
1.299
1.293
1.286
1.280
1.273
1.267
1.261
1.254
1.248
1.242
1.236
1.230
1.224
1.219
1.213
1.207
1.201
1.196
1.190
1.185
1.180
1.174
1.169
1.164
1.159
1.153
1.148
1,143
1.138
1,133
1.129
1.124




-
2
N
v

[ el el
o
e
0

5. : 587 23.50 1.091
5.58 2.678 11.58 3.352 17.58 576 | 23.58 1.087
5.67 2.752 11.67 3.293 17.67 1.566 | 23.67 1.082
5.75 2.831 11.75 3.237 17.75 1.555 23.75 1.078
5.83 2.915 11.83 3.183 17.83 1.545 23.83 1.074
5.92 3.005 11.92 3.130 17.92 1.535 23.92 1.069

001 2 0003 == mmm e i S S e

*#Catchment 32201 - External Area Enters as Stream 2

| DESIGN NASHYD | Area (ha)= 250.70 Curve Number (CN)=82.60

| 01:32201 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
i == U.H. Tp(hrs)= .600

Unit Hyd Qpeak (cms)= 15.959

PEAK FLOW (cms) = 19.143 (i)
TIME TO PEAK {hrs)= 8.667
RUNOFF VOLUME (mm) = 70.072
TOTAL RAINFALL (mm)= 107.082
RUNOFF COEFFICIENT = .654

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

001:0004—=—mmmmmm———————————— e — S m s s o e e e
*#Catchment 32203 - External Area Enters as Sheet Flow West of Stream 2
| DESIGN NASHYD | Area (ha)= 2.00 Curve Number (CN)=86.00
| 03:32203 DT= 1.00 | Ia {mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .130

Unit Hyd QOpeak (cms)= .588

PEAK FLOW (cms )= .494 (i)

TIME TO PEAK (hrs)= 8.100

RUNOFF VOLUME (mm) = 75.870

TOTAL RAINFALL (mm)= 107.082

RUNOFF COEFFICIENT = .708

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

001:0005-——~====—m—mm——emm e ——me———o—— s —moo—oSss—ssse —-—— -
*§Catchment 32204 - External Area Enters as Sheet Flow East of Stream 2
| DESIGN NASHYD | Area (ha)= 20.40 Curve Number (CN)=85.90
| 04:32204 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .310
/ 2
Unit Hyd QOpeak (cms)= /2.513 7
| -
PERAK FLOW (cms)= 2.768 (i)
TIME TO PERK (hrs)= 8.250
RUNOFF VOLUME (mm) = 75.693
TOTAL RAINFALL (mm)= 107.082
RUNOFF COEFFICIENT = . .707

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

001:0006-- —————— ———— ittt
*#Catchment 32205 - Enters property as Tributary to Stream 2




| DESIGN NASHYD | hrea (ha)= 28.10 Curve Number (CN)=83.60

1 05:32205 DT= 5.00 | , Ia (mm) = 1.500 $# of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .170

Unit Hyd Opeak (cms)= 6.313

PEAK FLOW (cms)=  5.347 (i)

TIME TO PERK (hrs)= 8.083

RUNOFF VOLUME {mm) = 71.730

TOTAL RAINFALL (mm)= 107.082

RUNOFF COEFFICIENT = .670

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

001:0007———=====———m e e B ittt
*4Catchment 31208 represents the Light Density Allan Subdivision whose Minor

*4flows 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.

| DESIGN STANDHYD | Area (ha)= 7.20
| 06:31208 DT= 1.00 | Total Imp (%)= 31.00 Dir. Conn. (%)= 16.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 2.23 4,97
Dep. Storage (mm) = .80 1.50
Average Slope (%)= 5.00 5.00
Length (m)= 219.09 40.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 273.58 283.82
over (min) 2.00 5.00
Storage Coeff. (min)= 1.69 (ii) 5.22 (ii)
Unit Hyd. Tpeak (min)= 2.00 5.00
Unit Hyd. peak (cms)= .62 .22
*TOTALS*
PEAK FLOW (cms) = .82 2.32 2.848 (iii)
TIME TO PERK (hrs)= 8.00 8.05 8.017
RUNOFF VOLUME (mm) = 106.28 86.82 89.945
TOTAL RAINFALL (mm) = 107.08 107.08 107.082
RUNOFF COEFFICIENT = .99 .81 .840
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 90.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0008- e AR - e e e
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 1.933 (cms)
| TotalHyd 06:31208 | Number of inlets in system [NINLET] = 1
----- ~ Total minor system capacity = 1.933 (cms)
Total major system storage [TMJSTO] = 0.(cu.m.)
ID: NHYD AREA QPEAK TPEAK R.V. DWF
{ha) (cms) (hrs) (ram) (cms)
TOTAL HYD. 06:31208 7.20 2.848 8.017 89.945 .000
MAJOR SYST 07:208maj .31 .915 8.017 89.945 .000
MINOR SYST 08:208min 6.89 1.933 7.983 89.945 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001:0009-~—————— = e e e e e e e e e m e e oo — o — e
*$Catchment 32207 represents open space on the Allan Lands

| DESIGN NASHYD | Area (ha)= 1.50 Curve Number (CN)=86.00




| 08:32207 DT= 1.00 | Ia (mm) = 1.500
—————————————————————— U.H. Tp(hrs)= .094

Unit Hyd Qpeak (cms)= .609

PERK FLOW (cms)= .454 (i)

TIME TO PEAK (hrs)= 8.067

RUNOFF VOLUME (mm) = 75.870

TOTAL RAINFALL (mm)= 107.082

RUNOFF COEFFICIENT . .709

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

001:0010

# of Linear Res. (N)= 3.00

*§Catchment 32208 represents open space on the Allan Lands

| DESIGN NASHYD |+ Area (ha)= 2.00
| 09:32208 DT= 1.00 | Ia (mm)=  1.500
= U.H. Tp(hrs)= .090
Unit Hyd Qpeak (cms)= .849
PEAK FLOW {cms) = .619 (i)
TIME TO PERK (hrs)= 8.067
RUNOFF VOLUME (mm) = 75.870
TOTAL RAINFALL (nm)= 107.082
RUNOFF COEFFICIENT = .709

(i) PEAK FLOW DOES NOT

001:0011

INCLUDE BASEFLOW IF ANY.

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

(CN)=86.00

*$Add hydrographs 32201, 3
*)near thé southern propérty line

, 32203 and 32204 to determine flow in Stream 2

| ADD HYD (S2pl ) | ID: NHYD AREA QPERK TPEAK R.V. DWF
- (ha) (cms) (hrs) (mm) (cms) A
ID1 01:32201 250.70 19.143 8.67 70.07 000 &x
+ID2 03:32203 2.00 .494 8.10 75.87 000&% ~~
+ID3 04:32204 20.40 2.768 8.25 75.69 0004x «
+ID4 05:32205 28.10 .34 8.08 71.73 oooé;/
i04  —» +IDS 07:208maj .31 .915 8.02 89.94 000
HLY +1D6 08:32207 1.50 (454> 8.07 75.87 000~
+ID7 09:32208 2.00 .619 8.07 75.87 000~
_ SUM 06:S52pl 305.01° ' 22.903&' 8.50 70.73 .000
NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0012 - - B e L bty

*#Route Flow in Stream 2 (32201, 32202, 32203, 32204, 108maj) to the North Prope

*#Line

| ROUTE CHANNEL |
| IN> 06:S2pl |
| oUT< 07:1234rn |

Routing time step (min) =
Number of SEGMENTS = 3
Slopes (%), CHANNEL=3.30
LENGTH = 1383.00

DATA FOR SECTION ( 3.0) ---
Elevation Manning
213.00 .0800
209.00 .0800

208.00

207.50 .0350
208.00

209.00 .0800
210.00 .0800
212.00 .0800
214.00 .0800

1.00

FLOODPLAIN=3.30

{(m)

.0800 / .0350 Main Channel

Main Channel

.0350 / .0800 Main Channel




e TRAVEL TIME TABLE —r=m=====mm=m——m— o e mm e >

DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
(m) (m) (cu.m.) (cms) (m/s) (min) (m2/s)
.250 207.750 .102E+04 .949 1.286 17.92 .322
.500 208.000 .408E+04 6.024 2.042 11.29 1.021
.794 208.294 .101E+05 22,574 3.091 7.46 2.455
1.088 208.588 .186E+05 48,770 3.634 6.34 3.955
1.382 208.882 .295E+Q5 85.078 3.994 5.77 5.521
1.676 209.176 .425E+05 133.055 4.325 5.33 7.252
1.971 209.471 .567E+05 192.176 4.686 4.92 9.234
2.265 209.765 .719E+05 261.439 '5.030 4.58 11.392
2.559 210.059% .880E+05 341.080 5.360 4.30 13.715
2.853 210.353 .105E+06 432.103 5.697 4.05 16.255
3.147 210.647 .122E+06 532.844 '‘6.021 3.83 18.948
3.441 210.941 .141E+06 643.161 6.329 3.64 21.779
3.735 211.235 .159E+06 762.958 6.623 3.48 24.738
4.029 211.529 .179E+06 892.175 6.903 3.34 27.816
4.324 211.824 .199E+06 1030.779 7.171 3.21 31.006
4.618 212.118 .219E+06 1178.939 7.429 3.10 34.306
4.912 212.412 .241E+06 1336.735 7.679 3.00 37.716
5.206 212.706 .263E+06 1503.890 7.918 2.01 41.223
5.500 213.000 .285E+06 1680.422 8.149 2.83 44,822
<---- hydrograph ----> <-pipe / channel->
ARERA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms) (hrs) (rm) (m) (m/s)
INFLOW : ID= 6:S2pl 305.01 22.903 8.50 70.728 .798 3.097
OUTFLOW: ID= 7:1234rn 305.01 22.675 8.58 70.726 .794 3.091
001:0013-~~-- -— ———————————— Bt e L L L
*#Watershed 32206 Enters the Property as Tributary to Stream 2
| DESIGN NASHYD | Area (ha)= 29.20 Curve Number (CN)=76.40
| 08:32206 DT= 2.00 | Ia {mm) = 1.500 # of Linear Res.(N)= 3.00
- —-——— U.H. Tp(hrs)= .570
Unit Hyd Qpeak (cms)= 1.957
PEAK FLOW (cns) = 1.940 (1)
TIME TO PERK (hrs)= 8.625
RUNOFF VOLUME (mm) = 60.571
TOTAL RAINFALL (mm)= 107.082
RUNOFF COEFFICIENT = .566

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

001:00]14=-======—mme———— — e M . -0 8 14t e e e o
*#Total flow exiting the property
| ADD HYD (flowot) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
———————————————————— (ha) (cms) (hrs) (rmm) (cms)
ID1 07:1234rn 305.01 22.675 8.58 70.73 .000
+ID2 08:32206 29.20 1.940 8§.63 60.57 .000
SUM 09:flowot 334.21 24.607 8.58 69.84 .000

NOTE: PEARK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

0002001 5= = m e e e e e e
FINISH

AR T R R R R R R F R R AR I AN AT I R A AR A A KK AN A A I A I I A AR ATk hd A h Ak krhhk kR hh e hdrodeddk

WARNINGS / ERRORS / NOTES

Simulation ended on 2003-03-07 at 09:38:56
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Ridge Estates Block 38 Functional Servicing & Stormwater Management Report
Solcorp Developments (Ridge Estates) Inc. September 2018

Appendix E

Pre- & Post-Development Stormwater Drainage Areas (Crozier
2004)

C.F. Crozier & Associates Inc.
Project No. 685-3867
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Ridge Estates Block 38 Functional Servicing & Stormwater Management Report
Solcorp Developments (Ridge Estates) Inc. September 2018

Appendix F

SWM HYMO Modelling & Capacity Assessments (Crozier 2018)

C.F. Crozier & Associates Inc.
Project No. 685-3867



GEORGIAN RIDGE ESTATES - STORM SEWER DESIGN SHEET
CF CROZIER & ASSOCIATES INC
LaRE BEVELRERENT  ENELNCENS oo sUENCY 5 YEARS - Owen Sound IDF 100 YEARS - Owen Sound IDF PROJECT: Ridge Estates Block 38
Coef. A= 29.1 Coef. B= -0.724[Coef. A= 47.7 Coef. B= -0.738 PROJECT No.: 685-3867
Design: lan 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 GROUND ELEV. PIPE INV. ELEV. COVER
location MH MH  AREA(A)  OFF AxC AxC CONC. | Q SLOPE DIA. LENGTH  OFFLOW CAPACITY FALL UPPER LOWER UPPER LOWER UPPER LOWER
NO NO Ha COEFF min mm/hr I/sec % mm m/sec m min Ilsec 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 22850 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 43417 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 43417 020 229.71 230.08 226.090 225.888 3.02 3.59
19 16 0.00 0.30 0.00 1.664 11.25 97.75 452.03 0.50 600 1.54 175 0.19 43541 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 27351 142 231.11 230.61 229.476 228.060 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 0.18 227.54 196 230.61 229.86 228.000 226.040 231 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 0.04 614.01 006 229.86 229.70 225.565 225.507 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 1.18 610.39 029 227.32 227.34 224.493 224.199 2.08 2.39
STREETB
25 24 0.72 0.30 0.22 0.216 10.00 106.48 63.94 7.50 300 3.75 60.0 0.27 264.83 450 23528 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 0.30 205.13 231 231.02 22930 229.170 226.857 1.55 214
23 21 0.22 0.30 0.07 0.417 10.56 102.35 118.65 3.65 300 261 8.6 0.05 184.78 0.31 229.30 229.42 226.827 226.513 217 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 0.21 286.87 250 235.68 233.31 234.000 231.498 1.38 151
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 27351 212 23331 231.16 231.468 229.348 1.54 151
27 26 0.00 0.30 0.00 0.312 10.32 104.07 90.27 5.00 300 3.06 15.2 0.08 216.283 076 231.16 230.42 229.288 228.528 157 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 0.06 203.40 044 230.42 230.61 228.498 228.060 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 23517 23590 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 23590 23591 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 23591 23549 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 23549 23454 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 0.93 201.74 035 233.17 233.22 230.185 229.832 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 Zsi) el 0.95 450 1.75 28.6 0.27 278.04 027 23269 231.98 229.635 229.363 2.61 217
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 0.27 533.45 193 231.98 229.53 229.303 227.374 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 22953 227.34 227.344 224.500 1.74 2.39
1 GBEL1: 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 0.25 285.09 522 237.00 232.69 235.000 229.785 1.70 2.61

Page 1 J:\600\685 - Glenn Solomon\3867 - Ridge Estates Due Diligence\Design\SWM\2018.08.29 Storm Sewer Design (Updated)



(C:\...Pre.dat)

Qo001
00002>
000035
00004 >
00005>
00006>
00007>
Q0008>
00009>
00010>
00011>
00012>
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00022>
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00026>
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00029>
00030
00031
00032>
00033>
00034>
00035>
00036>
00037>
00038
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00040>
000415
00042>
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000445
00045>
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00047>
00048>
000439>
00050>
00051>
00052>
00053>
00054
00055
00056>
00057>
00058
00059>
00060>
00061>
00062>
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00065>
00066
000675
00068>
D00E9>
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00071>
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000795>
00080>
00081
00082>
00083
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00085>
00086>
00087>
000885
00089>
00090>
00091>
00092>
00093>
000945
00095>
00096>
00097>
00098>
00099>
00100>
00101>
00102>
00103
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00105>
00106>
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00108>
00109>

3 Metric units
sfessassaennann
*i Project Name: (Pre Development Block 38 West Tributary Assessment]|
*# Project Number: [685-3867]

L L L L T P T T T

*f Date : September 20, 2018

+# Modeller : [A. Spencer]

*§ Company C.F. Crazier & Associates Inc.
*# License H# 3737016

D L R L Tl R T R L L LR R T L T Ly L ST LT T,
*§ Filename : Continuous Model

*§ Continuous Model

R R R T L L L T e S

e re ey
BT

B R T S TR LI S T T T T T T R P Py

L R L T T R L T T T AT ST AT TP Py

0.0], METOUT={2], NSTORM=[0], WNRUN=[0
<--storm filename, ane per line for NSTORM time

ARk Dy R R T T LT TS T LSRR PPy
“jeadetsdsusieeribethss25 year Chicago 6Hr Keifer Chu Stormesv?aevisietisss
I R EeEEEE RS een kAR RN kR kR R
T

READ STORM

), Ny
DWE=[0] (cms),  CN/C- (85.9] ,
N=(3], TP=[0.31]hrs,

CALIB NASHYD

, l{mm/hr), ENDa=-1
e e
[

sftevserrieataresveriv100 year Chicago 6Hr Keifer Chu Storme+svsétssvwstavvasvs
R R L T O A e O-S Ny N
[ - conl
READ STORM STORM_FILENAME=["100yr.stm")
.y e e T e PO e T e e |
CALIB NASHYD ID [1]. NHYD= ["X32w+202"], DT=[1]min, AREA=[32.3] (ha),

DWF= (0] (cms), CN/C=(85.9), IA=[7.5] (mm),

0.31) hrs,
.+ . . Jlmm/hr), END:

1

vy
B R e e LT T oue e
Hfurereiitteetaa kst evebee2s yoar SCS 24HR HII SLOTmé+eesseessuressturiniinevitn
.”..........-.... +
._I__ S
$TOTAL~ (8541 (mm) , CSDT= (1] (min),
CURVE, FILENAME:[“SC:Z/AHII mst"]
L e ey
CALIB NASHYD - ID:[I], NHYD=[" X32w0202“]. DT={1)min, AREA=[32.3} (ha),
DWF= [0] {cms), CN/C=[85.9}, IA=[7.5]{mm},
N=[3], TP=[0.31]hrs,

B R S L L R S S T T T PR TP DY TPy

. l{mm/hr), END:

& J4MR HII Storm

MASS STORM PTOTAL= (108,0] (mm), CSDT=[1] (min},
CURVB_FILENAMK ["scs24HIL.mst"]
_______________ |
CALIB NASHYD 10= (1], HHYD. [*X¥3we202°], Eﬂ‘-ll]mln AREA- (32, 3l (ha),
OHF«[0] (ema),  CN/C«[85.9], LA=[7.5)(mm),
N=[3], TP=[0.3i]lhra,
HATHFALL- |

I ST T T o
R e

¢*Reglonal storm
P

READ STORM mnn HI.BHME ["tim. tt-'i
%

CALIB NASHYD ID= {4}, NHYD=["X32w+202"), DBTw=|llmin, AREA«[32.3](hal,
OWF=[0] lcma), CH/C={05.9), TA~[7.5] (mn),
Ma{3], %tPe[0.31]hre,
RAINPALL=L ., . . J(mm/hr), END=-1

FINISH

C.F.

Crozier & Associates Inc.

Page 1
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ssgss W W M M H H Y ¥ M M 000 999 @99 FrrrrTTe.-
& WWW MMMM H H Y MM MM © o L s 9 L)
B6658 WWW MMM HHHHH Y MMM Q o HH 9 g 9 ? ver 4.05
® L] ] M H H Y ] M @O (] 9999 9993 Sept 2011
58888 WwW M M H H Y M M Qa0 9 9 -
L] s 9 9 R 3737016
StormWater Management HYdrologic Model 999 999 =amcazaca

e
ssssssns CUMHYMO Vb 4,05 Sesesssssssssasasssnnasrs
wssvsveat B single event and continuous hydrologic simulation model *
AT based on the principles of HYMO and its successors .
eanparan OTTHYMO-83 and OTTHYMO-89. .
. . wren e

J.F. Sabourin and Associates Inc. .
Ottawa, Onktario: (613) 836-3884 L1
Gatineau, Quebec: {819) 241-6858 e
E+Mall: nwmhymoajfun.Com »:

D T T

rerarens

s
+++++++++ Licensed user: C.F. Crozier & Asasociates Inc. srssan
FEEEEREEE Collingwaood SERIALH:3737016 sheen

B Y T T TRy P T

P L T T T L

senes .

sasnsssas

. .

.
susssues ++++++ PROGRAM ARRAY DIMENSIONS ++++++
it it Maximum value for ID numbera : 10
. Max. number of rainfall pointas; 105408
. Max. numbmr of flow points I 105408
.

T T L L Lt L e T

ey

e
sesse ID: Hydragraph IDentification numbers, (1-10).

#sevr NHYD: Hydrograph reference numbers, (6 digits or characters).
#*» RAREA: Drainage area associated with hydrograph, (ac.) or (ha.).
ssses QPEAK: Peak flow of simulated hydrograph, (Et*3/s) or (m*3/s)

sssss TpeakDate_hh:mm is the date and time of the peak Elaw.
R.V.: Runoff Volume of simulated hydrograph, (in) or (mm).
R.C.: Runoff Coefficient of simulated hydrograph, (ratio).

*: see WARNING or NOTE massage printed at end of run
: see ERROR masmage printed at end of rum.
I I LI Tr T Ty, - ey

SUMMARY ouUTPUT

* Input  Cfilename BLOCK3~1\SWMHYM-1\PRE-DE~1\Pre.dat

* Qubtput filename: BLOCK3~1\SWMHYM-1\PRE-DE-1\Pre.out

* Summary filename: BLOCK3 -1\ SHWMHYM-1\PRE-DE~1\Pre.sum

* User comments:

L

.2

B Teees

Beovvavawerus PN Py ew Teraidearararen

W Project Name: [Pre Development Block 38 West Tributary Assessment]
# Project Number:[685-3867]

# Date : September 20, 2018

# Madeller : (A, spencer]

# Company : C.F. Crozier & Associates Inc.

"

e

L]

L]

e

Ll

e

RUN : COMMAND#

T B

.00 hrs on ol
2 (l1=imperial, 2wemetric output)]
o]
1]

FesMEEsEIsNsSEEEE TR SR AR R R TR

*+k¥ 225 year Chicago 6Hr Keifer Chu Storm*¥

6.00:PTOT= 77.901]
I HYD----==-----, AREA- « - -QPEAK-TpeakDate_hh:mm----R.V.-
32.30 2.995 No_date 3:05  44.22

Tp.
Breessvnnenirin v
Huseuvhieeverasnteees100 year Chicago 6Hr Keifer Chu SEOTMA+*ssssstsvsdtusssais
# cran PP e

001:0004-
READ STORM

Filename = 100yr.stm

Comment =

[SDT=60.00:5DU
001:0005--
CALIB NASHYD
{CN= #5.9: #= 3.00]

[Tps 31107 0o]

96.00]
-AREA- - - -QPEAK-TpeakDate_hh:mm----R.V.-
32,30 3,988 No_date 3:05  60.16

wans

*25 ywar S5C& 24HR HII Storm
T T T T

MASS STORM
Filename = C:\BLOCK3-~1\SWMHYM-1\PRE-DE-1\sce24HII.mst
Comment = 24 hour 5CS II storm mass curve
[SDT= 1.00:SDUR: 24.00:PTOT= 86.40
001:0007-- - -1 -AREA- - - -QPEAK-TpeakDate_hh:mm----R.V.-

D:NHYD
CALIB NASHYD 01:X32w+202 32,30 3.221 No_date 12:24 51,62
[CN= 85.9: N= 3,00]
[Tp= .31:DT= 1.00]
Brsastutretintiatuitaier . . .
“eruvvrsaserueekenv]00 year SCS 24HR HII Stormes+seess

sane

MASS STORM
Filename = C;\BLOCK)-1\SWMHYM-1\PRE-DE-1\scs24HII.mst
Comment = 24 hour SCS II storm mass curve

(SDT= 1.00:SDUR= 24.00:PTOT= 108,00]
0016009~ ID: NHYD -AREA-
CALIB NASHYD 01:X32w
CN= 85.9: N= 3.00]
0]

-QPEAK-TpeakDate_hh : mm-

4202 32.30 4.423 No_date  12:24 71,03

0D0156>

READ STORM
Filename = tim.stm
Comment =
[SDT=60.00:SDUR= 12.00:PTOT=
001:0011 - T
CALIB NASHYD
[CN= 85.9: N= 3.00]
+31:DT= 1.00]

193.00]
------ ARERA- - - -QPEAK-TpeakDate_hh:mm-+==R.V; «
15146

32.30

3.400 No_date

Simulation ended on 2018-09-20

at 11:27:08

7:03

C.F.

Crozier & Associates Inc.

Page 1




(C:\...Post.dat)

00001>
00002
00003>
00004 >
00005>
00006>
00007>
000085
000095
00010>
00011>
00012>
00013>
00014>
00015>
00016>
000175
00018>
00019>
00020>
00021>
000225
00023>
00024>
000255
00026
00027
00028>
00029>
000305
00031>
00032>
000335
00034>
00035>
00036>
00037>
Qoo3e>
00039>
00040>
00041>
000425
00043>
00044 >
00045>
00046>
00047>
00048>
00049>
00050>
00051>
00052>
00053>
a0054>
a0055>
00056>
00057
00058>
00059
00060>
00061
00062
00063
00064>
00065
00066>
Q0067>
00068>
Q0069>
00070>
00071>
00072>
00073>
00074>
00075>
D0076>
00077>
00078>
Q0079>
00080
00081
00082>
00083>
00084>
00085>
000a6>
00Q07>
00088
000895
00090>
00091
00092>
00093>
00094 >
00095>
00096>
00097>
00098>
00099>
00100>
00101>
00102>
001035
00104>
00105>
00106>
00107>
a0108>
00109>
ooilas
00111>
00112>
00113>
00114>
00115>
00116>
00117>
00118>
00119
00120>
00121>
00122>
00123
00124
001255
00126>
00127>
00128>
001295
00130>
00131>
[l FEY
00133
00134>
001355

2 Metric units
I T T T T LT L T T
“# Project Name: [Post Development Block 38 West Tributary Assessment]

*§ Project Number: (685-3867]

«§ Date : September 20, 2018

“§ Modeller : [A, Spencer|

*§ Company : C,F. Crozier & Associates Inc.

*4§ License # : 3737016

R L T T T T T T I I
*i  Filename + Continuous Model

<# Continuous Model

At etttk s kras s ansnasannn
T R S Rt L d L LT s T,

[ LS R TS T T T T

START TEERO« [0.0], MEYOUT=({3], Hmiﬂ-tul, NRUN= (0]

L storm filenane, ons per linm For NSTORM time I
e e nemmear e
7425 year Chicago 6Hr Keifer Chu Stormvesseseesss

sasssnas sasssnnas sasanns

AR Ay
ARy
e
Y .
READ STORM

.
o

CALIB NASHYD i1, X32w+202 ],
DWF=(0] (cms), CN/C=[85.9],
N=(3], TP= [n Jllhrs.

o ](mm/hr), END:

(1Jmin, AREA=(26.1] (ha),
[7.5] (mm;

CRLIR STANDHYD [2], NHYD=("B37+W"], DT: 1] (min), AREA=[5,62] (ha),

XIMP={0.35], TIMP=(0.50), DWF=[0) (cms), LOSS=(2],

SCS curve number CN=(d4),

Pervious surfaces: IAper=[S){mm), SLPP={2.0](%),

LGP=[40] (m), MNP=[0.3], SCP=[0] (min),
Impervious surfaces: IAimp=(2] (mm}, SLPI=[1.0](%),
LGI=[194) (m), muflu 013], SCI=(0]) (min)

RAINFALL=( , , ., . l{mm/hr) .,

ADD RYD IDsum= (3], NHYD:["Out32") IDs to add-[1:2]

ARy

PAee ke eas

s en
Efr s

"X32w+202"],
CN/C=(85.9],

TA=[7.5] (mm),

CALIB STANDHYD ID=[2], NHYD=["B37+W"], DT»[l] {min), AREA=[5. 52] (ha),
XIMP=(0,35], TIMP=[0,50], OWFs[0] (cms), LOSS=(2],
SCS curve number CN=[84],
Pervious surfaces: IAper=([5] (mm), SLPP=(2.0] (%),
LGP=[40] {m), MNP=(0.3], ScP=[d] {min),
Impervious surfaces: IAimp=[2] (mm), SLPI=(1,0] (%),
LGI=[194] (m), 0,013), SCI=[0] (min)
. ](mm/hrb

| .
PTOTAL= [86.4] (mm}, CSDT=(1] (mm),
CURVE_FILENAME=["scs24RII.mst"]

10« (1}, NHYD=(["X32w+202"], DT={llmin, ARE
OWF=[0} (cme),  CN/C=([85.9], IA=[7.5] {mm),
W= (3], TP=[0.31]hrs,
« o llma/hr), END=-1
DT=(1] (min), AREA=[5.62] (ha),
KIMP=(0.35], TIMP=[0.50], DHF=(0] (cns). LOSS=(2].
$CS curve number CN=(84],
Pervious surfaces: IAper=[5]{mm), SLPP=[2.0) (%),
1GB= [40] (m}, MNP=[0.3], SCP=(0} {min),
Impervious surfaces: IAimp=[2] (mm), SLPI=[1.0]{%),
LGI=[194) {m), MNI=[(0.013], scI:[u] (min}
RAINFALL=0 , 4 ](mm/hr) . END=-1
SATET. = G - - B ] 6 mmeim aeemmna ean L Py |

ADD HYD IDsum:[J], NHYD= ["ouczz"], IDs to add=[1¢2]
- - - - -l

*100 year SCS 24HR HIT Storm""""""*"*"""""'
B R T

[ A— et
CALIB STANDHYD

Afavaeshak ik bk wnnes
LN
P Tr
oo
MASS STORM PTOTAL=[108.,0] (mm), CSDT=[1] (min),
CURVE_FILENAME= ["scs24HII.mst"]

eErverraae

R |
CALIB NASHYD ID=[1], NHYD=("X32w+202"], DT= [llmm, AREA=(26,1] (ha),
DWF=[0] (ems), CN/C=(85.9), IA=(7,5) (mm),
§=[3], TP=({0.31)hrs,
RAINFALL={ , , , , |(mm/hr), END=- i
ID=[2], NHYD=("B37+W"], DT=[1]{min}, AREA=[5.62] (ha),
XIMP=[0.35], TIMP=(0.50}, DWF=[0] [¢ma], LOSSw=[2],
SC8 curve number CN=(84],
Pervious  surfaces: [Apefs(S]imm}, SLPP=(2.0] (%},

LoPa[40] (m), MNP=[0,3], sco.:n} [ain],
Impervious surfaces: [Admps (3] (mm), SLPI=(1.0}(%
Im-i:q“ fm), MNI= [0 013). 5Cie (0} (min)

CALIB STANDHYD

RAINFALL= |
Y YR i | e b e

afeerrracene
feneres
Raoy

| -
STORM_| FILENAME ["t)m stm" ]
1], NHYD= [“x32w»2oz' , DT=[1)min, AREA=(26.1] tha},
DWF=[0] {cms), CN/C=[85.9], IA=[7.5] (mm),
N={3), TP=[0,31)hrs,
[

CALIB NASHYD

RAINFALL:

1{mm/hr), END=-1

vy
CALIB STANDHYD

2], NHYD=("B37+W"}, DT=[1] {min), AREA=(5.62] (ha),

XIMP=(0.35], TIMP=[0. 50] DWF=[0] (cms), LOSS=[2],

SCS curve number CN=(84],

Pervious  surfaces: IAper=[S] (mm), SLPP=[2.0] (%),
LGP=[40] (m), MNP=(0.3], SCPs [0} (min),

Impervious surfaces: IAimp=[2] (mm), SLPI=[1.0] (%},
LGI=[194] (m), MNI=(0.013], SCI=(0] (min)

RAINFALL=( , ., , , ](mm/hr} =-1

(nl to adds (1431

FINISH

00136>
00137>
00138>
00139>
00140>
00141>
00142>
00143>
00144>
00145>
00146>
00147>
00148>
00149>
001505
00151
00152>
00153>
00154>
00155>
00156>
00157>
00158>
00159>
00160>
00161>
00162>
00163>
00164>
00165>
00166>
00167>

C.F.

Crozier & Associates Inc.

Page 1




(C:

\...Post.sum)

00001>
00002>
00003>
00004>
a0005>
00006>
00007>
00004>
00009
00010>
00011>
00012>
00013>
00014>
00015>
00016>
00017>
00018>
00019>
000205
00021>
00022>
00023>
00024>
00025>
00026>
00027>
00028>
00029>
00030>
00031>
00032>
00033>
00034>
000355
000365
00037>
00038>
00039>
00040>
00041>
00042>
00043>
00044>
00045 >
00046>
00047>
00048>
000439
00050>
00051>
00052>
00053>
00054>
000555
00056>
00057>
00058>
00059>
00060>
00061>
00062>
00063>
00064 >
00065>
00066>
00067>
00068>
00069>
00070>
00071>
00072>
00073>
00074>
00075>
00076>
00077>
0oo78>
00079>
00080>
00081>
00082>
00083 >
00084 >
00085>
00086
000875
00088
000895
00090>
00091>
00092>
00093>
00094>
00095>
00096>
00097>
00098>
00099>
001005
00101>
00102>
00103>
00104>
00105>
00106>
00107>
00108>
00109
00110>
00111>
00112>
00113
00114>
00115>
00116>
00117>
00118>
00119>
00120>
00121>
00122>
00123>
001245
00125>
00126>
00127>
00128>
001295
00130>
00131>
001325

SG868 W WM M OH oY Y M M 000 LLE] 929 asmsssane
g WWW MM MM H L] Yy MM MM O a » 3 9 ?

GRS W WW MMM HHHMH Y MMM O o HE 9 » 3 ? Vear 4.05

® WW M M OH M k4 M M 0 O 9999 9959  Sept 2011

88§88 W W M M H M &2 M M 000 Ll El ==

L] L N 9 # 3737016

StormWater Management HYdrolagic Model 999 999 ammssssan

* SWMHYMO Werfd4.a% «
A single event and continuous hydrolegle simulation model
based on the principles of I¥M0 and its auccossora

Erakwaaa
seaan

ruree

OTTHYMO-83 and OTTHYMO-89.
sersssassanass
J.F.
Ottawa, Ontario:
datinmau, Quebec:

(613)

Sabourin and Associates Inc,
836-
(819) 243-

3884
6858

swahy=o#jfsa.Com

S S S ST SRS S s
++++t++++ Licensed user: C.F. Crozier & Associates Inc
FRSHR N collingwaod SERIAL|

T T TR T T

3737016

Eresnsamninsssnnnnn
++++++ PROGRAM ARRAY DIMENSTIONS +++4+++
Maximum value for ID numbers : 10
Max. number of rainfall points: 105408
Max. number of llou points 105408

wns .

we

sesnssnasrrss

P
P

wwv+e DESCRIPTION SUMMARY TABLE HEADERS ({units depend on METOUT in START)
veve

aevse  ID: Hydrograph IDentification numbers, (i-10).
«ress NHYD: Hydrograph reference numbers, (6 digits or characters).
sex4r AREA: Drainage area associated with hydrograph, (ac.) or (ha.).
+aser QPEAK: Peak flow of simulated hydrograph, (Et*3/s) or (m*3/s).
+e44s TpeakDate_hh:mm is the date and time of the peak flow.

sever R.V, Runoff Volume of simulated hydrograph, (in) or (mm)
Y reea R.CL Runoff Coefficient of simulated hydrograph, (ratio).
g *: sgee WARNING or NOTE message printed at end of run.

. a

gee ERROR !-Illﬂﬂ Prlﬂtld at end of run.

SUMMARY QUTFUT
- sessssssssnaanne

. 2018-09-20 TIME: 11:25:43 RUN COUNTER: 000343 .
. wreans sessrserasans seasssssnssssas
* Input filename: C:\BLOCK3-1\SWMHYM-1\POST-D~1\Post,dat .
* output filename: C:\BLOCK3-1\SWMHYM-1\POST-D-1\Post,.out .
* Summary Eilename: C:\BLOCK3-1\SWMHYM-1\POST-D-1\Post.sum .
* User comments: .
1 .
.3y .
.y .
. B P e e

susssmssRIERssIsRR R R R R Ry

Hrdetuasadeederuaees

K Project Name: [Post Development Block 38 West Tributary Assassment]

# Project Number:([685-3867]

# Date : September 20, 2018

# Modeller ¢ [A, spencer]

§ Company 1 C.F, Croziaer & Amsociates Inc.

# Licensa § 1 3737016

T T T T
W Pilenamsa 5 Continuous Modal

# l.‘an:)nuuul Hodal

#
L]
" .
RUN : COMMANDH
0031000} s ~<sscvssesmnecsran Tesssresrasssrarassar . o e
hrs on o]
{1=imperial, 2=metric output}]
# . .
# 2% year Chicago €Nr Xeifer Chu Storm
M . waer .
001:00 - -
RBAD STORM
Filename = 25yr,stm
Comment =
(SDT=60.00:SDUR= 6.00:PTOT: 77.90)
001:0003 « - -1D:NHYD -AREA- - - -QPEAK-TpeakDate_hh:mm R.V.-
CALIB NASHYD 01:X32w+202 26.10 2,420 No_date 3:05 44.22
AREA- - - -QPEAK-TpeakDate_hh:mm----R.V.~
5,62 1648 No_date 3:00 58,60
[Pervious LPP=2.00:LGP= 40.:MNP=,300:5CP= .0]
(Impervious LPI=1.00:LGI= 194.:MNI=.013:5CI= .0]
001:0005-~-------~-~~--- ==+ AREA- - - -QPEAK- TpaakDate_hhism: ---R.V. -
ADD HYD 2.420 Mo _date 1,05 44.22
Ho_data Fi00 58.60

i
A 0!0 Ho_dato Jaz 46, T‘

Comment =
6.00:PTOT= 96.00)
NHYD- - - == === -~ AREA- - - -QPEAK-TpeakDate _hh:mm----R.V.-
01:X32w+202 26,10 3,222 No_date 3:05  60.16
D NHYD---—-----=-- AREA- - - -QPEAK-TpeakDate_hh:mm----R.V.-
CALIB STANDHYD 02:B37+W S.62 1831 No_date 3:00  15.57
[XIMP=,35: TIMP=,50)
[LoSS= 2 :CN= 84.0]
[Pervious area: IApers .00:LGP= 40, :MNP=,300:5Cl .0l
[Impervious area: IAimp= ,00:LGI= 194.:MNI=.013:§CI= .0}
----AREA- - --QPEAK-TpeakDate hh:mm--=-R.V.-
ADD HYD 01:X32ws202 26,10 3,222 No_date 3:05  60.16
+  02:BI7+W 5.62 831 No_date 3:00  75.57
[DT= 1,001  SUM=  03:0ut32 31.72 4.004 No_date 3:02 62,89
¥ raw B e
*............... Tre1eees2s year SCS 24HR HIT Storms I’

00116>
00137>
0o13ax
001395
00140>
00141>
00142
00143>
00144>
00145>
00146>
D0147>
00148>
00149>
00150>
00151
00152>
00153>
00154>
00155>
00156>
00157>
00158>
00159>
00160>
00161>
00162>
00163>
00164>
00165>
00166>
00167>
001685
00169>
00170>
00171>
00172>
00173>
00174>
00175>
Q0176>
Q0177>
00178>
00179>
00180>
00181>
00182>
00183>
00184>
00185>
00186>
00187>
00188>
00185
00190
00191
00192>
00193>
00194 >
00195
00196>
00197>
0o198>
00199>
00200>
00201>
00202>
00203>
00204 >
00205>
00206>

Filename

C:\BLOCK3-~1\SWMHYM~1\POST-D~1\scs24HIL.mst

= 24 hour SCS II storm mass curve

24.00:PTOT=  86.40)

~ID:NHYD---- ===~ AREA- - - -QPEAK-TpeakDate_hh:mm----R.V.-
01:X32w+202 26,10 2,603 No_date 12:24 51,62
N= 3.00]

AREA- - - -QPEAK-TpeakDate_hh:mm----R, V.=
5.62 .958 No_date  12:13 66,53

[Pervious
[Impervioua
001:0013----------—-——-— B
ADD HYD 01:X32w+202 . 2.603 No_date 1
+ 02:B3T+R 5,62 ,958 No_date  12:13 66,53
[DT- 1.00] SUM= 03:0ut32 .72 3.198 No_date 12:21 54,26

R L L R L T

Hrevearesristarareastanes]100 year SCS 24HR HIT Stormevss+vsvsrss
R S T T T LT T e T ey

Hevawwravavistene

001:0014----

MASS STORM
Filename = C:\BLOCK3I-1\SHMHYM-1\POST-D-1\g8c924HII.mat
Comment = 24 hour SCS II storm mass curve
[sDT= 1,0 24.00:PTOT= 108.00]
001:0015-----~ ~-1D:NHYD-----=--=--- AREA- - - - QPERK-TpeakDate_hh:mm----R.V.-
CALIB NASHYD 01:X32w+202 26,10 3.574 No_date 12:24  71.03
[CN= B85.9: N= 3.00]
[Tp=
001:0016-- -QPEAK-TpeakDate_hh:
CALIB STANDHYD 02:B37+W 5,62 1,297 No_date 1
[XIMP=,35:TIMP=.50]
(LOSS= 2 :CN= 84.0]
[Pervious area 0.:MNP=.300:SCP=  .@]
[Impervious area|

1D:NHYD
01:X32w+202 . 3.574 No_date
02:B3T+W 5.62 1.297 No_date 86,98
31,72 4 356 No_date 1 73.86
sen Naavtusrsbrrnereatriy

**Regional Storm
e

e
AR R R AR R ARy

'
001:0018-~-----=-sasen
READ STORM
Filename
Comment
[SDT=60.0

12. 00 PTOT=

193.00]

ARER- - - -QPEAK-TpeakDate_hh:mm----R. V.-

CALIB NASHYD 01:X32w+202 26,10 2.748 No_date 3 151.46
[CN= 85,9: 3.00]
[Tp= .31:DTa 1.00]
001:0020-- AREA- - - -QPEAK-TpeakDate hh:mm----R,V.-
CALIB STANDHYD 02:BI7+W 5.62 628 No_date 169,59
[XIMP=.35: TIMP=.50]
[LOSS= 2 :CN- 84.0]
[Pervious IApers LPP=2.00:LGP= 40.:MNP=,300:SCP=  .0]
{Impervious mimp_ LPI=1.00:LGI= 194.:MNI=.013:5CI=  .0]
- -AREA- - - -QPEAK-TpeakDate hh:mm----R.V.-
26,10 2.748 No_date 3 151.46
5.62 .628 No_date 0 169.59
31,72 3,367 No_date 1 154,67

B L TR L R T R T T

WARNINGS / ERRORS

Simulation ended on

/ NOTES

2018-09-20

at 11:25:43

00133> § te A I R I A R Ty R T T T R T T
00134> 001:0010 - T -

00135> MASS STORM

C.F. Crozier & Associates Inc. Page 1




Worksheet for 100 Yr SCS Section A-A

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (m)

Roughness Segment Definitions

Start Station

Manning Formula
Normal Depth

0.05400
4.42

Elevation (m)

0+00
0+00
0+12
0+14
0+16
0+30

Ending Station

(0+00, 237.90)

Options

vurrent Kougnness vveignted
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth

9/20/2018 10:29:54 AM

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

2375510 237.90 m

m/m
mi/s

237.90
237.75
237.60
237.55
237.60
237.80

(0+30, 237.80)

0.24

3.51
29.12
0.12
29.07
0.24

3 3 3 3

Roughness Coefficient

0.045

Bentley Systems, inc. Haestad Methods SolBtotl GeflimwMaster V8i (SELECTserles 1) [08.11.01.03]

27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page

Tof 2




Worksheet for 100 Yr SCS Section A-A

Results

Critical Depth
Critical Siope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Siope
Critical Slope

9/20/2018 10:29:54 AM

0.26
0.03914
1.26
0.08
0.32
1.16
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.24

0.26

0.05400
0.03914

m/m
m/s

m/s
m/s

m/m

m/m

Bentley Systems, Inc. Haastad Methods SolBatiGefiwwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for 100 Yr SCS Section A-A

Project Description

Friction Method

Solve For

input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula
Normal Depth

0.05400 m/m
024 m
442 ms

23815
23810
238.06
238.00
237.95
23780 p
237.85
237.8%

237.75
237.70
237.65
237.80
237.55
237.50
237.45
237.40
237.35

Elevation

237.30
0+00 0«05

9/20/2018 10:30:46 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

0+10 0+15 0+20 0+25
Statian

Bentley Systems, Inc. Haestad Methods SolBtiatic)efawMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for 100 Yr SCS Section B-B

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (m)

Manning Formula
Normal Depth

Roughness Segment Definitions

Start Station

Options

Lurrent Kougnness vveignteda

Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth

9/20/2018 10:31:16 AM

0.04500 m/m
442 mYys
Elevation (m)
0+00 232.70
0+00 232.50
0+12 232,50
0+14 232.00
0+16 232.50
0+29 232.75
Ending Station Roughness Coefficient
(0+00, 232.70) (0+29, 232.75) 0.045
Pavlovskii's Method
063 m
232.00 t0 232.75 m
3.36 m?
2284 m
015 m
2256 m
063 m

Bentley Systems, Inc. Haestad Methods SolBtaticyeFiewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for 100 Yr SCS Section B-B

Results

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

9/20/2018 10:31:16 AM

Supercritical

0.64
0.03756
1.31
0.09
0.72
1.09

0.00
0.00

0.00

0.00
Infinity
Infinity

0.63

0.64

0.04500
0.03756

m
m/m

m/s

3

m/s

m/s

m/m

m/m

Bentley Systems, Inc. Haestad Methods SolBtiatidjeFswMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for 100 Yr SCS Section B-B

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth
Discharge

Cross Section Image

233.00

Manning Formula
Normal Depth

0.04500 m/m
063 m
442 m¥s

232.90
232.80
232.70 p

232.80

232.50
232 .40
232.30
232.20
232.10
232.00
231.90
231.80

Elevation

0400 0405 0+10 0+15 0420 0+25

Station

Bentley Systems, inc. Haestad Methods SolBtiatiGyeFfilewMaster V8i (SELECTseries 1) [08.11.01.03]
9/20/2018 10:31:41 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for 100 Yr SCS Section C-C

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 0.05600 m/m
Discharge 442 m¥s

Section Definitions

Station (m) Elevation (m)
0+00 228.50
0+12 228.25
0+14 22814
0+16 228.25
0+31 22865

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00, 228.50) (0+31, 228.65) 0.045

Options

Lurrent Kkougnness vveignted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 033 m
Elevation Range 228.14 1022865 m

Flow Area 313 m?
Wetted Perimeter 2251 m
Hydraulic Radius 0.14 m
Top Width 2250 m
Normal Depth 033 m
Critical Depth 035 m

Bentley Systems, Inc. Haestad Methods SolBtiotfd}eFitmwMaster Vai (SELECTserles 1) [08.11.01.03]
9/20/2018 10:32:13 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for 100 Yr SCS Section C-C

Results

Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Dats

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

9/20/2018 10:32:13 AM

0.03742 m/m
141 mis
010 m
043 m
1.21
Supercritical

0.00
000 m

3

000 m

000 m
Infinity m/s
Infinity m/s

033 m

035 m

0.05600 m/m
0.03742 m/m

Bentley Systems, Inc. Haestad Methods SolBéaticyeFimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for 100 Yr SCS Section C-C

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Normal Depth
Discharge

Cross Section Image

Manning Formula
Normal Depth

0.05600 m/m
033 m
442 mis

228.90
228.80
228.70
228.80
228.50 ;

228.40

Elevation

228.30
22820
228.10

223.00

227.90

0+00 D#05 O0+10 O+16 (420 0425 0+30

Station

Bentley Systems, Inc. Haestad Methods SolBtatidjcPilmwMaster V8i (SELECTseries 1) [08.11.01.03]
9/20/2018 10:32:36 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for 100 Yr SCS Section D-D

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Manning Formula
Normal Depth

0.04200 m/m
442 ms

Station (m) Elevation (m)
0+00 227.90
0+13 227.60
0+14 227.50
0+15 227.60
0+21 228.00
0+30 228.20
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00, 227.90) (0+30, 228.20) 0.045
Options
urrent Kougnness vveignted
Method Pavlovskii's Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 040 m
Elevation Range 227.50 to 228.20 m
Flow Area 318 m2
Wetted Perimeter 1889 m
Hydraulic Radius 017 m
Top Width 1886 m
Normal Depth 040 m
Bentley Systems, Inc. Haestad Methods SolBtatidjefitswMaster V8i (SELECTseries 1) [08.11.01.03]
9/20/2018 10:33:00 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for 100 Yr SCS Section D-D

Restilts

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

9/20/2018 10:33:00 AM

041 m

0.03554 m/m
1.39 mis
010 m
049 m
1.08

Supercritical

0.00
0.00 m

3

0.00 m

000 m
Infinity m/s
Infinity m/s

040 m

041 m

0.04200 m/m
0.03554 m/m

Bentley Systems, Inc. Haestad Methods SolBtiatid)eRimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for 100 Yr SCS Section D-D

Project Description

Friction Method Manning Formula

Solve For Normal Depth
Input Data

Channel Slope 0.04200 m/m
Normal Depth 040 m
Discharge 442 miys

Cross Section Image

228.40
228.30
228.20
228.10
228.00
227.90 pe— —i
227.80 :
227.70
227.60
227.50
227.40
227.30

0+00 0405 O0O+10 0©0+15 0420 0425 0430
Station

Elevation

Bentley Systems, Inc. Haestad Methods SolBtatiGefimwMaster V8i (SELECTseries 1) [08.11.01.03]
9/20/2018 10:33:22 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for 25 Yr SCS Section D-D

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (m)

Manning Formula
Normal Depth

0.04200 m/m

322 m¥ys

Elevation (m)

0+00
0+13
0+14
0+15
0+21
0+30

Roughness Segment Definitions

Start Station

Ending Station

(0+00, 227.90)

Options

Lurrent Rougnness vveignted
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Restults

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth

227.501t0 228.20 m

227.90

22760

227.50

227.60

228.00

228.20

Roughness Coefficient

(0+30, 228.20) 0.045
03 m
251 m2
1672 m
015 m
16.69 m
03 m

Bentley Systems, Inc. Haestad Methods SolBtiatidj<FimwMaster V8i (SELECTseries 1) [08.11.01.03]
9/20/2018 10:37:30 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1668 Page 1 of 2




Worksheet for 25 Yr SCS Section D-D

Results

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF.Input Data

Downstream Depth
Length
Number Of Steps

GVF Qufput Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

9/20/2018 10:37:30 AM

0.36
0.03715
1.29
0.08
0.44
1.06

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.36

0.36

0.04200
0.03715

m
m/m

mis

3

m/s

m/s

m/m

m/m

Bentley Systems, Inc. Haestad Methods SolBtiatiefefimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Solve For: Discharge

Culvert Calculator Report
Existing George McCrae Road Culvert Crossing

Culvert Summary

Allowable HW Elevation 228,50 m Headwater Depth/Height 0.79
Computed Headwater Elev: 228.50 m Discharge 0.0911 m¥s
Iniet Control HW Elev. 228.44 m Tailwater Elevation 227.86 m
Outlet Control HW Elev. 228.50 m Control Type Entrance Control
Grades

Upstream invert 228.14 m Downstream Invert 22750 m
Length 12.00 m Constructed Siope 0.053333 m/m
Hydraulic Profile

Profile CompositeS152 Depth, Downstream 0.36 m
Slope Type Steep Normal Depth 015 m
Flow Regime N/A Critical Depth 021 m
Velocity Downstream 0.66 m/s Critical Slope 0.017663 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 228,50 m Upstream Velocity Head 0.08 m
Ke 0.90 Entrance Loss 0.07 m
Inlet Control Properties

Inlet Control HW Elev. 228.44 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

2018.09.20 culvert check (george mccrae road)
09/20/18 11:00:01 AvBentley Systems, Inc.

Haestad Methods Solution Center

CAIHE Academic SiteExton

Watertown, CT 06795 USA

Project Engineer: aspencer
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1




Ridge Estates Block 38 Functional Servicing & Stormwater Management Report
Solcorp Developments (Ridge Estates) Inc. September 2018

List of Figures

Draft Plan (Pascuzzo Planning Inc., August 2018)

Figure 1: Preliminary Site Grading Plan

Figure 2: Preliminary Site Servicing Plan

Figure 3: West Tributary High Water Levels (100 Year SCS)

C.F. Crozier & Associates Inc.
Project No. 685-3867



DRAFT PLAN
OF SUBDIVISION

Plan 16M24 Block 38
West End of George McRae Road

TOWN OF THE BLUE MOUNTAINS
(Formerly Township of Collingwood)

COUNTY OF GREY

SURVEYOR'S CERTIFICATE

1 HEREBY CERTIFY THAT THE BOUNDARIES OF THE LANDS TO BE SUBDIVIDED ON THIS
PLAN AND THEIR RELATIONSHIP TO THE ADJACENT LANDS ARE ACCURATELY AND
CORRECTLY SHOWN.

AUGUST 2018
PAUL R. THOMSEN O.L.S.
ZUBEK, EMO, PATTEN & THOMSEN LTD
OWNER'S CERTIFICATE

SOLCORP DEVELOPMENTS (PEAKS RIDGE) INC. AUTHORIZED PASCUZZO PLANNING INC.
TO SUBMIT THE PROPOSED PLAN OF SUBDIVISION TO THE COUNTY OF GREY FOR
APPROVAL.

AUGUST 2018

ANDREW PASCUZZO MCIP RPP
PASCUZZO PLANNING INC.

ADDITIONAL INFORMATION REQUIRED UNDER
SECTION 51 (17) OF THE PLANNING ACT

(a) AS SHOWN ON DRAFT PLAN, (g) AS SHOWN ON DRAFT PLAN,
(b) AS SHOWN ON DRAFT PLAN, (h) MUNICIPAL WATER SUPPLY,
(c) AS SHOWN ON DRAFT AND KEY PLAN, (i) CLAY,

(d) THE LAND IS TO BE USED ACCORDING TO (j) AS SHOWN ON DRAFT PLAN,
THE SCHEDULE OF LAND USE, (k) MUNICIPAL SANITARY SEWER,
(e) AS SHOWN ON DRAFT PLAN, (I) RIGHT OF WAY

(f) AS SHOWN ON DRAFT PLAN,

SCHEDULE OF LAND USE

UNITS AREA
SINGLE-FAMILY 31 1.97 ha.
RESIDENTIAL
(LOTS 1-31)

COMMON ELEMENT CONDOMINIUM  0.40 ha.
( PRIVATE ROAD, BLOCK 32)

TOTAL 31 2.37 ha.

NOTE:

——

METRIC

DISTANCES SHOWN ON THIS PLAN ARE IN METRES AND CAN BE CONVERTED TO FEET B

DIVIDING BY 0.3048 -
PROJECT: 944-18 | | DRAWN: AP | | DATE: AUGUST/2018

S—— — — e ———

DWG: 944-18-DP4

PASCUZZO PLANNING INC.
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1. THIS DRAWING IS THE EXCLUSIVE PROPERTY OF C.F. CROZIER
& ASSOCIATES INC. AND THE REPRODUCTION OF ANY PART
WITHOUT PRIOR WRITTEN CONSENT OF THIS OFFICE IS
STRICTLY PROHIBITED.

2. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS, LEVELS,
AND DATUMS ON SITE AND REPORT ANY DISCREPANCIES OR
OMISSIONS TO THIS OFFICE PRIOR TO CONSTRUCTION.

3. THIS DRAWING IS TO BE READ AND UNDERSTOOD IN
CONJUNCTION WITH ALL OTHER PLANS AND DOCUMENTS
APPLICABLE TO THIS PROJECT.

4. DO NOT SCALE THE DRAWINGS.

5. ALL EXISTING UNDERGROUND UTILITIES TO BE VERIFIED IN
THE FIELD BY THE CONTRACTOR PRIOR TO CONSTRUCTION.
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