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1.0 INTRODUCTION

CF Crozier & Associates Inc. (CFCA) has been retained by The Myriad Group to support the Draft Plan renewal
application for the Georgian Glen residential subdivision, located in the Town of The Blue Mountains.

CFCA previously assisted the Sorichetti Development Group Inc. o complete the defailed engineering design
for the proposed Subdivision, and is the Engineer of Record for the Development. The 12.3 ha (30 acre)
property is legally described as Part of Lot 28, Concession 7, Town of The Blue Mountains, County of Grey.
Located in Camperdown (see Figure 1), the property is bounded by privately held lands to the west, the
Georgian Trail and Woodland Park Road to the northeast and County Road 40 fo the southeast.

The original plan of subdivision, prepared by Malone Given Parsons (2004) consisted of 44 single family lots,
16 town house units, a stormwater management facility, public open space and future residential areas. The
development was Draft Approved in 2005, and a Pre-Servicing Agreement was executed in 2007. Servicing
of 37 units ("Phase 1; all of Street A and a portion of Street B) was completed in 2008 by Arnott Construction,
including installation of sanitary sewers, storm sewers, watermains, electrical distribution system including
street lights, a stormwater management pond, base asphalt and curb. A Subdivision Agreement was never
executed, and the site and infrastructure have sat dormant, leading fo lapse of Draft Plan Approval for the
subdivision. A copy of the Draft Plan Conditions has been included in Appendix A.

CFCA completed a due diligence investigation of the condition of the existing servicing systems and
roadways within the subdivision, and issued a corresponding report in November 2016. The results of the
investigation indicated that the condition of the infrastructure was acceptable, and would only require minor
repair or maintenance works. A copy of the report is provided in Appendix B.

A new Draft Plan for the subdivision was prepared by Innovative Planning Solutions in December 2016. The
Draft Plan of Subdivision is reflected in Figure 2, and features 54 single residential lots, a stormwater
management facility and public open space.

This report has been prepared in accordance with the following reports and provincial documents:

“Craigleith Camperdown Subwatershed Study” prepared by Gore and Storrie, 1993.

"Stormwater Management Report for Sorichetti Development Corporation Inc.”, prepared by R.J.

Burnside, January 2003.

e “Stormwater Management Planning and Design Manual”, prepared by Ministry of Environment,
March 2003.

e “Stormwater Implementation Report”, prepared by C.F. Crozier & Associates, May 2004.

o “Stormwater Management Facility Operation & Maintenance Manual”, prepared by C.F. Crozier &
Associates, June 2007.

e "Engineering Standards” prepared by Town of The Blue Mountains, April 2009.

As such, this document is an update to the 2004 Stormwater Implementation Report prepared by CFCA and
reflects the net reduction in subdivision density and provides commentary on the servicing and stormwater
management strategies for the subdivision. The Conclusions in this report are essentially unchanged, save
and except for Sections 6.0 — 9.0 that have been included to comment on the roads, sanitary system, water
system and utilities for the development.

C.F. Crozier & Associates Inc. Page 1
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2.0 BACKGROUND
2.1 Municipal Servicing

The property was subject to an Ontario Municipal Board Hearing concerning development within the
Camperdown Service Area of the Town of The Blue Mountains. By way of the Board Order 0690 issued May
28, 2003, the subject lands were redesignated per OPA133, rezoned and draft approved.

The Town of The Blue Mountains engaged an outside consultant to undertake the detailed design and
implementation of frunk sanitary and water reservoir infrastructure that was required for the servicing of
Camperdown Service Area. The works were constructed and commissioned in 2006.

The Grey Sauble Conservation Authority (GSCA) provided their clearance for the subdivision in 2004. A
Certificate of Approval (CoA| for the internal sanitary sewers, storm sewers and watermains was issued by
the Ministry of Environment in December 2004. A CoA for the Stormwater Management Facility was issued
in January 2005. In May 2007, the Ministry of Transportation (MTO) issued a Building and Land Use (BLU)
Permit for the development. A copy of these documents can be found in Appendix A.

Street A and a portion of Street B were fully serviced by way urban roads with municipal sanitary sewer,
watermains and storm sewers under the auspices of a Pre-servicing Agreement. The watermain and
sanitary sewer are not currently connected to the municipal system, and will be connected upon execution
of a Subdivision Agreement.

2.2  Stormwater Management

The majority of the site is located within a 270 ha catchment tributary to Georgian Bay. (This area is outside
the limits of the Craigleith Camperdown Subwatershed Study). The location of the site in relation to the
external areas is reflected in Figure 3. A relatively small portion of the site in the north east corner falls outside
of the 270 ha catchment noted above. This small area (approximately 2 haj is fributary to Subwatershed 34
(per the Craigleith Camperdown Subwatershed Study) via the existing County Road 40 ditch and cross culvert
at Highway 26. This is reflected in Figure 4.

With the exception of several acres in the central portion of the subject lands, the property was forested. Soils
across the property consist of Tecumseth sand (60%) and Wiarton silt {40%) belonging to hydrologic soil
groups AB and BC respectively (Soil Survey of Grey County, 1954).

Peto MacCallum Limited undertook a site specific geotechnical investigation on the subject lands in 2004 to
confirm the soil and water table conditions and to provide recommendations with respect to site servicing.

The reader is directed to the stormwater management report prepared by Burnside (January 2003) for a
complete description of existing drainage conditions, and the Peto MacCallum geotechnical report for site
soil conditions in Appendices C and D, respectively.

Burnside (2003) also computed peak flow rates at several flow nodal points in analyzing the existing storm
drainage conditions. The nodal points were referenced as follows:

C.F. Crozier & Associates Inc. Page 2
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e Outlet A - northeast corner of site tributary to Subwatershed 34
e Outlet B —northwest corner of site contained within 270 ha drainage shed

e Outlet C—existing culvert crossing Highway 26 located 500 m west of site north of the Georgian Trail
at downstream limit of 270 ha drainage shed.

Table 1 summarizes the pre-development peak flows rates (Burnside, 2003) for the full range of design
rainfall events (2 year to 100 year) using rainfall data sourced from Owen Sound and the 24 hour Kieffer Chu
(Chicagol rainfall distribution at the flow nodal locations.

Table 1: Pre-development Peak Flow Rates

Return Period Peak Flow (m3/s) *
(Years) Outlet A Outlet B Outlet C
2 0.02 0 0.74
5 0.04 0.19 1.31
10 0.05 0.27 1.74
25 0.07 0.36 2.34
100 0.10 0.55 3.30

Note: 1. Peak flow rates rounded to the nearest 0.01 m3/s

The Burnside report established the need for a stormwater management (SWM) end-of-pipe facility
consisting of an extended detention wet pond within the subject property. The SWM facility for the subdivision
was constructed concurrently with the site servicing works.

Section 3.0 speaks to design elements of the SWM pond, as well as site design issues regarding the storm
sewer system, overland flow routes and construction erosion and sediment control for the new Draft Plan.

3.0 STORMWATER DESIGN CRITERIA

Stormwater management for the proposed development must comply with the policies and standards of
the various agencies including:

Town of The Blue Mountains
Ministry of Environment

Niagara Escarpment Commission

e Grey Sauble Conservation Authority.

Other agencies such as Department of Fisheries and Oceans are not expected to become involved in this
project as there are no fisheries issues on-site.

The design criteria are summarized and discussed below.

1. Subdivision Standards (Town of The Blue Mountains, 2009)
e Urban cross section complete with mountable curb
e Storm sewer of 5 year capacity
e Lot grading swales at 2% (minimum)

C.F. Crozier & Associates inc. Page 3
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2 Water Quantity Control
e “Post to Pre” control of peak flow rates

3. Water Quality Control
e “Enhanced” freatment level

4, Erosion Control
e 15 m setback from existing ditch along south property line
e 24 hour extended detention of runoff from short duration event

3.1 Subdivision Standards

The storm sewer drainage plan is reflected on Figure 5 (a reduced-sized copy of the engineering drawing).
The figure shows the storm sewer contained within the municipal road allowance of Streets A and B
discharging to the SWM facility. The storm sewer design chart is provided in Appendix E, and it presents the
5 year sewer design. An update to the design sheet is not warranted, since the runoff coefficient used for all
catchments (regardless of single detached residences or townhomes) is 0.35. An imperviousness level of
30% was selected for the site based on the original Draft Plan. Due to a net reduction in units, this
imperviousness was considered acceptable for the new Draft Plan. Any change in flows from the subdivision
would be nominal, and as such there is residual capacity within the storm sewer network.

Streets A and B comply with the Town of The Blue Mountains urban road cross section.

The overland flow route is also reflected on Figure 5 which generally follows the alignment of Streefs A and
B. Overland flow will be directed into the SWM facility at the emergency access road.

3.2  Water Quantity (Peak Flow) Control

Burnside {2003) concluded that water quantity control by way of attenuating post-development peak flow
rates to pre-development levels (“post to pre control’} was not warranted for the subject development.

In 2004, CFCA reviewed this matter, and incorporated the full build out scenario for the subdivision into the
post-development hydrologic modeling. A sensitivity analysis was completed on peak flow rates occurring
at Outlets B and C based on controlled and uncontrolled drainage conditions.

The hydrograph timing and specifically the lagging of the “time to peak” of the large upstream hydrograph
behind that of the downstream site hydrograph led CFCA to observe the following:

i.  Post-development peak flow rates occurring at Outlet C are insensitive fo on-site peak flow control
within the subdivision.

i. Post-development peak flow rates occurring at Outlet C will be relatively unchanged over pre-
development rates with or without on-site control within the subdivision. Regardless of whether on-
site control is implemented or not, peak flows occurring at Outlet C increase less than 1% from pre-
development rates.

C.F. Crozier & Associates Inc. Page 4
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i.  Post-development peak flow rates generated from the site (occurring af Outlet B} will exceed pre-
development rates by approximately 60% if on-site quantity control is not implemented within the
SWM pond.

iv.  Post-development peak flow rates generated from the site (occurring at Outlet B} can be reduced
over by 80% below pre-development levels by incorporating peak flow control into the SWM pond
(in addition to the water quality control).

As a result of the sensitivity analysis, CFCA recommended that quantity controls be incorporated into the
operation of the SWM facility to aftenuate the site peak flow rates to pre-development levels.

3.3  Water Quality Control

Given the ultimate receiver of drainage from the subject lands is Georgian Bay, “enhanced” water quality
treatment has been implemented for the development.

A wet pond, complete with extended detention, serves as the end-of-pipe water quality freatment. This is
consistent with the recommendations of Burnside {2003).

Per the sizing guidelines of MOE (2003), permanent pool storage must meet 100m*/ha, while extended
detention must be a minimum of 40 m*/ha (see Appendix E).

Based on development drainage area contributing to the pond of 11.3 ha, the following minimum design
parameters are required of the wet pond:

e Permanent Pool N30 me
e Extended Detention (quality only) 452 m?

3.4 Erosion Control

Erosion control was provided in the design of the wet pond in the form of extended detention. It should be
noted that the required extended detention volume is taken as the greater of the water quality extended
detention volume or the erosion control volume.

An erosion assessment was completed per the guidelines outlined by the MOE (2003). The Simplified Design
Approach was applicable given the size of the development area (less than 20 ha} and the geomorphic
screening of the receiving system (Appendix E).

Applying a conservative “directly-connected” impervious ratio of 15%, SCS hydrologic soil group AB and no
source controls, the storage volume requirement is 100 m*/ha. Given the site drainage area confributing to
Outlet B of 11.3 ha, this leads to a total storage volume of 1130 m?.

Since this value is greater than the extended detention volume required for water quality conirol, it will govern
the extended detention sizing for the wet pond.

C.F. Crozier & Associates Inc. Page 5
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The 1130 m? of extended detention is to be drawn down over a 24 to 48 hour period typically. For design
purposes, the hydraulic outlet control was sized for approximately 36 hour draw-down.

4.0 POND OPERATING CHARACTERISTICS

The following sections summarize key design elements of the SWM facility. The pertinent water levels within
the SWM facility can be found in Table 2 below.

Table 2: SWM Pond Operating Elevations

Rainfall Event HWL"
(m)
Bottom 182.5
Permanent Pool 184.0
25mm 184.3
Extended Detention 184.5
2yr 184.6
5yr 184.8
10 yr 185.0
25yr 185.1
100 yr 185.2
Note: 1. High water level [HWL} rounded to fhe nearest 0.1 m

4.1 Pond Grading

The wet pond design incorporated terraced grading and side slopes per the recommendations of the
Stormwater Management Planning and Design Manual (MOE, 2003).

The grading of the pond is shown on Figure 6 (a reduced-sized copy of the full sized engineering drawing).
4.2  Storage Volumes

The active design storage volume above the permanent pool is 4600 m? fo elevation 185.5 m. Based on the
peak flow analysis (see Section 4.3), this volume meets and exceeds the minimum requirements for flood
storage.

The permanent pool storage volume is 1900 m*. This meets the minimum water quality volume requirement
of 1130 m®. The maximum depth of the permanent pool is 1.5 meters. The 1900 m® of storage permanent
pool includes approximately 350 m® of storage within the sediment forebay. The extended detfention
elevation is at 184.5 (0.5m above permanent pool), with 1200m?® of volume provided fo meet the erosion
control criteria.

Contained in Appendix E is the stage storage relationship of the pond and the stage discharge relationship
for the outlet structure.

C.F. Crozier & Associates Inc. Page 6
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4.3 Peak Flow Control

The original hydrologic modeling (Burnside, 2003) was modified to reflect the post-development drainage
conditions of the site per the detailed engineering design. The revised hydrologic output files are found in
Appendix F. The modeling was used to determine the volume of acfive storage required to aftenuate post-
development site flows to pre-development rates (i.e. quantity control).

Peak flow control for the 2 year, 5 year, 10 year, 25 year, and 100 year rainfall events is achieved. Tables 3
and 4 summarize the pre-development and post-development peak flow rates at Outlets A and B
respectively. Pre-development peak flow rates are respected in all instances.

Table 3:Peak Flow Summary at Outiet A

Return Period Peak Flow (m3/s) * .
(Years) Pre- Post- Difference
Development Development
2 0.02 0.01 -50%
5 0.04 0.02 -50%
10 0.05 0.03 -40%
25 0.07 0.04 -42%
100 0.10 0.05 -50%
Note: 1. Peak flow rates rounded to the nearest 0.01m*/s
Table 4:Peak Flow Summary Outlet B
Refurn Period Peak Flow (m3/s) * .
(Years) Pre- Post- Difference
Development Development
2 o 0.03 -73%
5 0.19 0.04 -79%
10 0.27 0.05 -81%
25 0.36 0.12 -67%
100 0.55 0.28 -49%
Note: 1. Peck flow rates rounded to the nearest 0.01 m*/s

4.4  Outlet Configuration

An 1800 mm diameter manhole contains the hydraulic controls for the SWM pond. The extended detfention
is provided by a 110 mm diameter orifice connected fo a reverse sloping pipe. Higher flows are conveyed to
the control manhole by way of a double ditch inlet catchbasin connected to the manhole by a 450 mm dia.
sewer. Flow is conveyed from the 1800 mm dia. manhole via a 525 mm dia. sform sewer, outletting to the
open space block.

An emergency spillway has also been incorporated into the pond design, consisting of gabion matfress
treated with topsoil and seed.

Engineering details are shown on Figure 6. Supporting hydraulic calculations are found in Appendix E.

C.F. Crozier & Associates Inc. Page 7
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4.5 Hydraulic Summary

The hydraulic operation of the SWM pond is summarized in Table 5 for all design storm events and a 25 mm
short duration event.

Table 5:SWM Pond Hydraulic Operating Characteristics

Rainfall Event Peak Inflow " | Peak Outflow * Storage HWL 3
(m*/s) (m?/s) (m?) (m)
25mm 0.32 0.01 750 184.3
2yr 0.51 0.02 1400 184.6
Syr 0.76 0.02 2250 184.8
10 yr 0.92 0.03 2850 185.0
25yr 115 0.10 3100 185.1
100 yr 1.67 0.24 3650 185.2
Note: 1. Peck flow rates rounded fo the nearest 0.01 m*/s

2. Storage volumes rounded to the nearest 50 m?
3. High water level (HWL) rounded to the nearest 0.1m

As shown on Table 5, the SWM facility effectively attenuates peak flows. Approximately 0.3 meters of
freeboard is available between the 100 year design high water level and the invert of the emergency spillway
which infroduces a reasonable factor of safety.

4.6 Maintenance

A sediment forebay has been incorporated into the SWM pond immediately downstream of the inlet storm
sewer. The forebay is equipped with a non erodable overflow weir to the elevation of the extended detention
(184.5).

A landscaping plan (prepared by John Bell in February 2009) was submitted for the SWM facility. A
“Stormwater Management Facility Operation & Maintenance Manual” was prepared for the development in
June 2007 by CFCA. A copy of the document has been included as Appendix G.

It is possible to access all reaches of the SWM facility for maintenance purposes. A 6 m access road is
provided along the south limit of the pond block. Access to the control manhole has also been incorporated
into the design.

Following assumption of the subdivision by the Town of The Blue Mountains, maintenance of the SWM facility
will rest with the municipality. This will consist of annual debris clean-up, grass mowing and periodic
inspections. The frequency of sediment removal from the forebay is subject fo the road sanding practices of
the Town. Sediment depths should be monitored annually with removal after accumulations reach 50% of
the fotal depth of the forebay (MOE, 2003). This is likely after 5 to 10 years of operations.

Prior to assumption, all maintenance will rest with the Developer.

C.F. Crozier & Associates Inc. Page 8
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5.0 SITE GRADING

Lot grading has been prepared to minimize disturbance fo the existing grades on the proposed lots as much
as possible. Most lot line swales will be at 2% or greater. Swales, which are designed less than 2%, will
allow for the retention of mature trees on the respective lots beyond the limits of the building envelopes.

Generally, lot grading will be completed by the individual builders per detailed site grading plans for
individual lots and it will be necessary to obtain approval of each plan from the Town Building Department.
These individual lot grading plans should generally comply with the overall grading plans prepared by CFCA.

The grading of the site is infended to match pre-development drainage patterns as much as possible. Lot
line swales, which are directed toward the open space areas, will be fanned out to promote sheet flow.

External drainage is presently conveyed along the south property line within an existing ditch. The ditch
deviates from the property line in the vicinity of Lot 19, draining in an easterly direction before completely
dissipating in the area of the SWM pond.

The original Developer and consulting team reviewed the ditch in the field on September 11, 2003 with staff
of the Niagara Escarpment Commission, Grey Sauble Conservation Authority, County of Grey and
municipality. it was agreed at the meeting that the external flow would be allowed to continue fo drain along
the properly line to an outlet within Block 42 (Open Spacel containing the existing wetland pocket.

6.0 ROAD STANDARD

The looped internal roadway and entrance within the property will be municipally owned and maintained.
Access to the site will be via the existing 20 m frontage onto Grey Road 40 along the east property line.

While municipal precedence does exist for the use of a single access for a development of this nature, it is
considered good engineering design practice to include a second access for emergency purposes.
Consequently, the subject concept plan reflects a future road connection at the north end of Street B. From
this location, direct connection can be made to Woodland Park Road.

The typical road section for the development will consist of a 20 m public road allowance containing an 8.5
m wide paved asphalt platform complete with curb and gutter, sanitary sewers, storm sewers, watermain,
utilities and streetlights.

Our office has prepared a Traffic Opinion Letter examining the frip generation and the impact on boundary
road network of the new Draft Plan as compared with the previously approved Draft Plan.

An Environmental Assessment (EA) is currently being finalized for the Intersection of Highway 26 and Grey
County Road 40. A Notice of Completion has been issued, and the Town of The Blue Mountains is awaiting
comments from stakeholders and the Ontario Ministry of Transportation.

C.F. Crozier & Associates Inc. Page 9
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7.0  SANITARY SERVICING
7.1 Background

The subject development is located within the Camperdown Service Area that flows to the Thornbury Waste
Water Treatment Plan (WWTP), located on Peel Street in Thornbury. The WWTP is currently operating at 51%
of its average daily flow rated capacity (2015 TOBM Water & Wastewater Capacity Assessment).

An existing 250mm sanitary sewer stub is located in proximity to the subject lands at the intersection of
Woodland Park Road and Highway 26, off of the trunk sanitary sewer on Highway 26. The trunk sewer
follows the alignment of Highway 26 and drains via gravity fo the Lake Shore Road Pump Station, from where
sewage is pumped to the Thornbury WWTP.

7.2  Sanitary Servicing Strategy

Sanitary servicing for the subdivision is provided via a network of local gravity sewers that will connect info
the Town'’s municipal system via the existing 250mm stub located at Woodland Park Road.

The routing of the local sewers generally follows the alignment of the infernal roadways at an adequate
depth to allow gravity service laterals for each lot in the subdivision. The existing sanitary sewers within the
subdivision have been constructed to service lots based on the old Draft Plan, with a temporary sanitary
manhole located at the limit of Phase 2 lands fo service the future lots. Refer to Figure 7 for layout of site
sanitary servicing.

The sanitary design sheet was updated for the new lot fabric per IPS Consuliing’s Draft Plan. The new flows
for the subdivision were calculated fo be 4.45 I/s. The flattest section of the sanitary sewer on Sireet B has o
capacity of 32.84 I/s. As such it was determined that the subdivision could be serviced with the existing
sanitary design.

8.0 DOMESTIC WATER SERVICING
8.1 Background

Potable water supply for the subject lands will be supplied by the Town of The Blue Mountains municipal
system. Similar to the sewage servicing, connection to the existing water distribution system is
straightforward and feasible.

A 400mm diameter municipal watermain is located along Woodland Park Road. There is a second existing
400mm diameter municipal watermain located on Grey Road 40 southeast of the subject lands. A
connection will be made to each of these watermains to form part of the supply network for the residential
development. A “live fap” will be required in order to connect to the existing watermains, since no allowance
was made along these existing mains (i.e. stub or fee} for a future connection point.

With these watermains surrounding the property, it will be possible to provide two dedicated connections to
the municipal distribution network and “loop” through the Georgian Glen development. The dead-end main
on Street B will be internally looped or provided with a blow-off (fo be confirmed with Town), as required by

C.F. Crozier & Associates Inc. Page 10
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the Municipality and Ministry of Environment and Climate Change (MOECC).

The watermains for the development were originally sized by the Town and their consultants, and the sizing
was confirmed by our office in July 2007 (refer to enclosed letter report in Appendix Al.

The Town has been working to finalize modeling the existing municipal water distribution system. Upon
completion of the municipal water distribution system model, the existing municipal system capacity will be
assessed in relation to the development's projected demand, and any required upgrades to the municipal
system will be identified.

8.2  Domestic Water Servicing Strategy

Potable water will be provided to the subdivision by way of a 200mm municipal watermain on Street B and
a 150mm municipal watermain on Street A following the alignment of the roadways, with two proposed
connections fo the existing municipal system at County Road 40 and Woodland Park Road, respectively. Fire
hydrants have been spaced as required fo provide the necessary fire protection. The watermain alignment
is reflected on Figure 7.

Due to a proposed reduction in the number of units, a consequent reduction in population within the
subdivision can be expected. Based on this, it can be reasonably assumed that the existing watermain
design is acceptable and applicable to the new Draft Plan.

Static pressure measurements and a hydrant flow test may need to be undertaken to confirm available fire
flows, and will be completed as the development application proceeds.

9.0 UTILITIES
The Georgian Glen development will be serviced with natural gas, telephone, cable TV and hydro. All such

utilities are currently available on Woodland Park Road and Grey Road 40, and utilities have been installed
in Phase 1 of the subdivision.

10.0 EROSION AND SEDIMENT CONTROL
Erosion and sediment controls will be installed on-site prior to construction of the remaining services. The
controls will consist of sediment fence (light and heavy duty), rock check dams and the SWM pond operating

as a temporary sediment basin.

The sediment controls have been specified on the engineering drawings and also reflected on Figure 5.
Notes pertaining to the maintenance of the erosion and sediment controls are included on the drawing.

C.F. Crozier & Associates Inc. Page 1
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n.o

CONCLUSIONS

Based on the foregoing we conclude that the proposed Georgian Glen development can be adequately
serviced.

1.

2.

6.

The servicing and stormwater management strategy presented herein is consistent with the design
completed and approved for previous planning applications for the property.

Access to the site will be provided from Grey Road 40 into the proposed development. Provisions
for emergency access have been provided at the termination point of Street B in the northwest corner
of the property.

A Stormwater Management facility has been provided to provide water quantity and quality control
for the subject development.

The development will be serviced by municipal sanitary sewer. Connection to the existing Municipal
sewer system will be made at the existing 200mm sanitary sewer stub located at Woodland Park
Road.

Domestic water supply will be provided through connections to the existing municipal system at Grey
Road 40 and Woodland Park Road. Confirmation of any water system improvements to provide
required pressures and flows will be confirmed with the Town as detailed design proceeds.

All major utilities are available to service the development.

Therefore, we recommend approval of the Planning Applications for the subject lands from the perspective
of engineering services and drainage requirements.

Respectfully submitted,

C.F. CROZIER & ASSOCIATES INC.

Kevin Morris, P.Eng.

Partner
KM/ad
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ATTACHMENT 2

Applicant” Sorichetti

File No. 42T-2002-006

Municipality: Town of The Blne Mountains
Location: Part Let 28, Concession 7

Phase 1 16-02-2005

Schedule E-4

Draft Plan of Subdivision Conditions

Plan of Subdivision File No. 42T-2002-006 has been granted DRAFT APPROVAL.

The conditions of final plan approval for registration of this draft Plan of Subdivision are

as follows:
No. Conditions

l.

10.

That this approval applies to the draft plan prepared by Malone Given Parsons
Ltd. revised June 21, 2004, showing a total of 24 single detached residential lots
(Lots 1-15 and 31-39), and Blocks 42 to 46 for open space and trailways and
Block 50 to 56, and Street A and B on Part of Lot 28, Concession 7 {formerly
Twp. of Collingwood) in the Town of The Blue Mountains in the County of Grey.

The owner shall pay cash-in-lieu of parkland dedication in accordance with the
provisions of the Planning Act.

That the owner agrees to satisfy all the requirements, financial and otherwise, of
the Town of The Blue Mountains concerning the provision of roads, installation of
services and any other financial matter consistent with Minutes of Settlement
dated May 2, 2003 between the Town and the Owner and that appropriate
provisions be contained in the subdivision agreement.

That prior to final approval, appropriate zoning is in effect for this proposed
subdivision, to the satisfaction of the Grey Sauble Conservation Authority and the
Niagara Escarpment Commission.

That the street(s) shall be named to the satisfaction of the Town of The Blue
Mountains.

That Blocks 52 to 54 be conveyed to the municipality for 0.3 metre reserve

That Blocks 42, to 46 be conveyed to the Town of The Blue Mountains for Open
Space.  The precise location of the boundaries of Block 42 to 44 shall be
surveyed to that satisfaction of the Town in consultation with the Niagara
Escarpment Commuission and the Grey Sauble Conservation Authority.

That Block 50 be conveyed to the Town of The Blue Mountains for future road
purposes.

That Block 51 be conveyed to the Town of The Blue Mountains for emergency
ACCEeSS purposes.

That Block 55 and 56 be conveyed to the County of Grey for 0.3 metre reserves.



Applicant: Sorichetti

File No. 42T-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 1 16-02-2005

11

12.

13.

14.

15

16.

17.

That, in consultation with the Town and the Niagara Escarpment Commission, the
Owner shall prepare a recreational trail routing and design plan, and implement
same through appropriate language in the subdivision agreement,

That the road allowances included in this draft plan shall be shown and dedicated
as public highway.

That such easementis as may be required for servicing, utility or drainage purposes
shall be granted to the appropriate authority, including appropriate storm water
management facilities, sewer line connections and watermain looping as required,
as well as appropriate provisions for maintenance, default and confirmation that
construction has occurred in accordance with Town standards.

(a) That a subdivision agreement between the owner and the Town of The Blue
Mountains shall be entered into and registered against the lands to which it
applies. '

(b) In addition to the Subdivision Agreement, and prior to final approval, the
Town and the Owner shall enter into a Wetland Buffer Agreement in the form
attached hereto that will apply to Lots 36 to 39 and be registered against the lands
to which it applies,

(a) That prior to final approval, drainage, surface water and stonnwater
management plans shall be prepared by a professional engineer that will address
the means to control crosion, sedimentation and surface water flow within the
development lands, both during and afier construction to the satisfaction of the
municipality in consultation with the Grey Sauble Conservation Authority and the
Niagara Escarpment Commission.

(b) That the subdivision agreement between the owner and the Town of The Blue
Mountains contain provisions in wording acceptable to the Town of The Blue
Mountains, in consultation with the Niagara Escarpment Commission and the
Grey Sauble Conservation Authority that will ensure the implementation of the
approved plans. The agreement shall also provide for the Maintenance, default
and adequacy of construction provisions with respect to stormwater management
facilities. Confirmation that construction has occurred in accordance with Town
Standards.

That development shall be subject to suitable arrangements for the extension of
municipal water and sewer services and the availability of adequate water and
sewage allocations in accordance with the servicing provisions of the Beaver
Valley Official Plan and Official Plan Amendment 133 and Minutes of
Settlement.

That the Owner shall not construct internal services for the plan prior to entering
nto a pre-servicing agreement.



Applicant: Sorichetti

File No. 42T-2002-006

Municipality: Town of The Blue Mountairs
Location: Part Lot 28, Concession 7

Phase 1 16-02-2005

18.

19.

25.

That the appropriate fees are paid to the Grey Sauble Conservation Authority for
the review of the noted reports, as specified in the Authority’s planning services
agreement with the Town of The Blue Mountains.

That prior to final approval, a landscape and tree preservation plan be prepared by
the owner for the approval of the Niagara Escarpment Commission and be
incorporated into the Subdivision Agreement. The landscape plan will include the
trailways, street planting and entrance features (plans for individual lots are not
required).

That prior to final approval the County is advised, in writing, by the Town of The
Blue Mountains how conditions 2 to 19 have been satisfied.

That prior to final approval the County is advised, in writing, by the Grey Sauble
Conservation Authority how conditions 4,7,15 and 18 have been satisfied.

That prior to final approval the County is advised, in writing, by the Niagara
Escarpment Commission how conditions 4,7,11,15 and 19 have been satisfied.

That prior to final approval a copy of the fully executed subdivision agreement
between the Owner and the Town of The Blue Mountains shall be provided to the

County of Grey.

If final approval is not given to this plan within eight years of the draft approval
date, and no extensions have been granted, draft approval shall lapse under
Subsection 51(32) of the Planning Act, RSO 1990, as amended. If the owner
wishes to request an extension to draft approval, a written explanation along with
the applicable application fee and a resolution from the local municipality must be
received by the County of Grey Director of Planning prior to the lapsing date.
Please note that an updated review of the Plan and revisions to the conditions of
approval may be necessary if an extension is to be granted.

That the owner provide the County of Grey with a computer disk containing a
digitized copy of the Final Plan in a format acceptable to the County of Grey.

NOTES TO DRAFT APPROVAL

B

It is the Owners responsibility to fulfill the conditions of draft approval and to
ensure that the required clearance letters are forwarded by the appropriate
agencies to the County of Grey, quoting the County file number.

An electrical distribution line operating at below 50,000 volts might be located
within the area affected by this development or abutting this development.



Applicant: Sorichetti

File No. 42T-2602-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 1 16-02-2005

4.

Section 186 - Proximity - of the Regulations for Construction Projects in the
Occupational Health and Safety Act, requires that no object be brought closer
than 3 meters (10 feet) to the energized conductor It is the Owner s responsibility
to be aware, and to make all personnel on site aware, that all equipment and
personnel must come no closer than the distance specified in the Act. They should
also be aware that the electrical conductors can raise and lower without warning,
depending on the electrical demand placed on the line. Wamning signs should be
posted on the wood poles supporting the conductors stating "DANGER -
Overhead Electrical Wires" in all locations where personnel and construction
vehicles might come in close proximity to the conductors.

Clearances are required from the following agencies:

Town of The Blue Mountains
Municipal Office Box 310
THORNBURY, Ontario NOH 2PO

Grey Sauble Conservation Authority

RR.#4
QOWEN SOUND, Ontario N4K 5N6

Niagara Escarpment Commission
99 King Street
THORNBURY, Ontario NOH 2P0

We suggest you make yourself aware of the following subsections of the Land Titles

Act:

a) subsection 143(1) requires all new plans to be registered in a Land Titles
system if the land is situated in a land titles division; and

b) subsection 143(2) allows certain exceptions.

It is a requirement that the municipality register the subdivision agreement as
provided by subsection 51 (26) of the Planning Act against the land to which it
applies, as notice to prospective purchasers.

Inauguration or extension of a piped water supply, a sewage system or a storm
drain, is subject to the approval of the Ministry of the Environment under the
Ontario Water Kesources Act, RS0 1990, as amended.

All measurements in subdivision final plans must be presented in metric units.

The final plan approved by the County must be registered within thirty (30} days
or the County may withdraw its approval under subsection 51{21) of the Planning
Act RSO 1990, as amended.



Applicant: Sorichetti

File No. 427-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 1 16-02-2005

9. That prior to any alteration or crossing of a watercourse, or works within a fill
regulated area, approval must be obtained from the Grey Sauble Conservation
Authority.

10. Final approval of the subdivision plans approved by the OMB is given to the
County of Grey pursuant to Section 51 (56.1) of the Planning Act.



Owner: Sorichetti

File No. 427-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 2 May 17, 2007

Schedule E-4

Draft Plan of Subdivision Conditions

Plan of Subdivision File No. 42T-2002-006 has bcen granted DRAFT APPROVAL.

The conditions of final plan approval for registration of this draft Plan of Subdivision are
as follows:

No.

That this approval applies to the draft plan prepared by Malone Given Parsons
Ltd. revised June 21, 2004, showing a total of 10 single detached residential lots
(Lots 16 & 17, 20 to 25, 29 and 30) and Blocks 52-54 on Lot 28, Concession 7
(formerly Twp. of Collingwood) in the Town of The Blue Mountains in the
County of Grey.

The owner shall pay cash-in-lieu of parkland dedication in accordance with the
provisions of the Planning Act.

That the owner agrees to satisfy all the requirements, financial and otherwise, of
the Town of The Blue Mountains concerning the provision of roads, instatlation
of services and any other financial matter consistent with Minutes of Settlement
dated May 2, 2003 between the Town and the Owner and that appropriate
provisions be contained in the subdivision agreement.

That prior to final approval, appropriate zoning is in effect for this proposed
subdivision, to the satisfaction of the Grey Sauble Conservation Authority and the
Niagara Escarpment Commission.

That Blocks 52-54 abutting lots 16-22, 29 and 30 be lifted and conveyed by the
municipality.

That a subdivision agreement between the owner and the Town of The Blue
Mountains shall be entered into and registered against the lands to which it
applies.

(a) That prior to final approval, drainage, surface water and stormwater
management plans shall be prepared by a professional engineer that will address
the means to control erosion, sedimentation and surface water flow within the
development lands, both during and after construction to the satisfaction of the
municipality in consultation with the Grey Sauble Conservation Authority and the
Niagara Escarpment Commission,

(b) That the subdivision agreement between the owner and the Town of "The Blue
Mountains contain provisions in wording acceptable to the Town of The Blue



Owner: Sorichetti

File No. 4271-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 2 May 17, 2007

10.

Mountains, in consultation with the Niagara Escarpment Commission and the
Grey Sauble Conservation Authority that will ensure the implementation of the
approved plans. The agreement shall also provide for the Maintenance, default
and adequacy of construction provisions with respect to stormwater management
facilities. Confirmation that construction has occurred in accordance with Town
Standards.

That development shall be subject to suitable arrangements for the extension of
municipal water and sewer services and the availability of adequate water and
sewage allocations in accordance with the servicing provisions of the Beaver
Valley Official Plan and Official Plan Amendment 133 and Minutes of
Settlement.

That the Owner shall not construct internal services for the plan prior to entering
into a pre-servicing agreement.

That the appropriate fees are paid to the Grey Sauble Conservation Authority for
the review of the noted reports, as specified in the Authority’s planning services
agreement with the Town of The Blue Mountains .

That prior to final approval the County is advised, in writing, by the Town of The
Blue Mountains how conditions 2 to 10 have been satisfied.

That prior to final approval the County is advised, in writing, by the Grey Sauble
Conservation Authority how conditions 4,7 and 10 have been satisfied.

That prior to final approval the County is advised, in writing, by the Niagara
Escarpment Commission how conditions 4 and 7 have been satisfied.

(a) That prior to final approval a copy of the fully executed subdivision
agreement between the Owner and the Town of The Blue Mountains shall be
provided to the County of Grey.

(5 In addition to the Subdivision Agreement, and prior to final approval, the
Town and the Owner shall enter into a Wetland Buffer Agreement in the form
attached hereto that will apply to Lot 18 and be registered against the lands to
which it applies.

If final approval is not given to this plan within eight years of the draft approval
date, and no extensions have been granted, draft approval shall lapse under
Subsection 51(32) of the Planning Act, RSO 1990, as amended. If the owner
wishes to request an extension to draft approval, a written explanation along with
the applicable application fee und a resolution from the local municipality must
be received by the County of Grey Director of Planning prior to the lapsing date.
Please note that an updated review of the Plan and revisions to the conditions of



Owner: Sorichetti

File No, 42T-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 2 May 17, 2007

16.

approval may be necessary if an extension is to be granted.

That the owner provide the County of Grey with a computer disk containing a
digitized copy of the Final Plan in a format acceptable to the County of Grey.

NOTES TO DRAFT APPROVAL

L.

[t is the Owners responsibility to fulfill the conditions of draft approval and to
ensure that the required clearance letters are forwarded by the appropriate
agencies to the County of Grey, quoting the County file number.

An electrical distribution line operating at below 50,000 volts might be located
within the area affected by this development or abutting this development.
Section 186 - Proximity - of the Regulations for Construction Projects in the
Occupational Health and Safety Act, requires that no object be brought closer
than 3 meters (10 feet) to the energized conductor It is the Owner s responsibility
to be aware, and to make all personnel on site aware, that all equipment and
personnel must come no closer than the distance specified in the Act. They should
also be aware that the electrical conductors can raise and lower without warning,
depending on the electrical demand placed on the linc. Warmning signs should be
posted on the wood poles supporting the conductors stating "DANGER -
Overhead Electrical Wires" in all locations where personnel and construction
vehicles might come in close proximity to the conductors.

Clearances are required from the following agencies:

Town of The Blue Mountains
Municipal Office Box 310
THORNBURY, Ontario NOH 2PO

Grey Sauble Conservation Authority
RR.#4
OWEN SOUND, Ontario N4K 5N6

Niagara Escarpment Commission
99 King Street
THORNBURY, Ontario NOH 2P0

4. We suggest you make yourself aware of the following subsections of the Land Titles

Act:

a) subsection 143(1) requires all new plans to be registered in a Land Titles
system if the land is situated in a land titles division; and



Owner; Sorichetti

File No, 42T-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7

Phase 2 May 17, 2007

6.

10,

b) subsection 143(2) allows cettain exceptions.

It is a requirement that the municipality register the subdivision agreement as
provided by subsection 51 (26) of the Planning Act against the land to which it
applies, as notice to prospective purchasers.

Inauguration or exlension of a piped water supply, a sewage system or a storm
drain, is subject to the approval of the Ministry of the Environment under the
Ontario Water Resources Act, RS0 1990, as amended.

All measurements in subdivision final plans must be presented in metric units.

The final plan approved by the County must be registered within thirty (30) days
or the County may withdraw its approval under subsection 51(21} of the Planning
Act RSO 1990, as amended.

That prior 1o any alteration or crossing of a watercourse, or works within a fill
regulated area, approval must be obtained from the Grey Sauble Conservation
Authority.

Final approval of the subdivision plans approved by the OMB is given to the
County of Grey pursuant to Section 51 (56.1) of the Planning Act.



PL020205 et al

Applicant: Sorichetti
File No. 427-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7
Phase 2

Schedule E-4
Draft Plan of Subdivision Conditions
Plan of Subdivision File No. 42T-2002-006 has been granted DRAFT APPROVAL.

The conditions of final plan approval for registration of this draft Plan of Subdivision are
as follows:

No. Conditions

1. That this approval applies to the draft plan prepared by Malone Given Parsons

Ltd. revised November 18,2003, showing a total of 10 single detached residential
lots (Lots 16 & 17, 18 to 23, 29 and 30) and Blocks 52-54 on Lot 28, Concession

7 (formerly Twp. of Collingwood) in the Town of The Blue Mountains in the
County of Grey.

The owner shall pay cash-in;lieu of parkland dedication in accordance with the
provisions of the Planning Act.

That the owner agrees to satisfy all the requirements, financial and otherwise, of
the Town of The Blue Mountains concerning the provision of roads, installation
of services and any other financial matter consistent with Minutes of Settlement

dated May 2, 2003 between the Town and the Owner and that appropnate
provisions be contained in the subdivision agreement.

That prior to final approval, appropriate zoning is in effect for this proposed

subdivision, to the satisfaction of the Grey Sauble Conservation Authority and the
Niagara Escarpment Commission.

That Blocks 52-54 abutting lots 16-22, 29 and 30 be hﬁed and oonveyed by the
municipality.

That a subdivision agreement between the owner and the Town of The Blue

Mountains shall be entered into and registered against the lands to which it
applies.

() That prior to final approval, drainage, surface water and stormwater
management plans shall be prepared by a professional engineer that will address
the means to control erosion, sedimentation and surface water flow within the
development lands, both during and after construction to the satisfaction of the

municipality in consultation with the Grey Sauble Conservation Authority and the
Niagara Escarpment Commission.

(b) That the subdivision agreement between the owner and the Town of The Blue
Mountains contain provisions in wording acceptgble to the Town of The Blue



PL020205 et al

Applicant: Sorichetti
File No. 42T-2002-006

Municipality: Town of The Blue Mountains
Location: Part Lot 28, Concession 7
Phase 2

Mountains, in consultation with the Niagara Escarpment Commission and the
Grey Sauble Conservation Authority that will ensure the implementation of the
approved plans. The agreement shall also provide for the Maintenance, default
and adequacy of construction provisions with respect to stormwater management

facilities. Confirmation that construction has occurred in accordance with Town
Standards.

That development shall be subject to suitable arrangements for the extension of
municipal water and sewer services and the availability of adequate water and
sewage allocations in accordance with the servicing provisions of the Beaver

Valley Official Plan and Official Plan Amendment 133 and Minutes of
Settlement.

That the Owner shall not construct internal services for the plan prior to entering
into a pre-servicing agreement.

10.  That the appropriate fees are paid to the Gtey Sauble Conservation Authonty for

the review of the noted reports, as specified in the Authority’s planning services
agreement with the Town of The Blue Mountains .

11.  That prior to final approval the County is advised, in writing, by the Town of The
Blue Mountains how conditions 2 to 10 have been satisfied.

12.  That prior to final approval the County is advised, in writing, by the Grey Sauble
Conservation Authority how conditions 4,7 and 10 have been satisfied.

13.  That prior to final approval the County is advised, in writing, by the Niagara
Escarpment Commission how conditions 4 and 7 have been satisfied.

14.  That prior to final approval a copy of the fully executed subdivision agreement

between the Owner and the Town of The Blue Mountains shall be provided to
the County of Grey.

15.  If final approval is not given to this plan within eight years of the draft approval
date, and no extensions have been granted, draft approval shall lapse umder
Subsection 51(32) of the Planning Act, RSO 1990, as amended. If the owner
wishes to request an extension to draft approval, a written explanation along with
the applicable application fee and a resolution from the local municipality must
be received by the County of Grey Director of Planning prior to the lapsing date.
Please note that an updated review of the Plan and revisions to the conditions of
approval may be necessary. if an extension is to be_granted.

16. T_hgt.the owner provide the County of Grey with a computer disk containing a

digitized copy of the Final Plan in a format acceptable to the County of Grey.



Date

Mrs. Janice McDonald

Director, Planning and Development
The Corporation of the County of Grey
County Administration Building

595 - 9™ Avenue East,

Owen Sound, Ontario

N4K 3E3

Dear Ms. McDonald:

Re: Draft Plan 42T-2002-006; Sorichetti/Georgian Glen Subdivision
Town of The Blue Mountains
Clearance of Draft Plan Conditions — Phases 1 and 2

This letter is to convey the Niagara Escarpment Commission’s clearance of conditions for the above noted
draft plan. The respective conditions and a description of how they have been satisfied are set out below:

Phase 1

Condition 4: Appropriate Zoning is in effect

The Zoning Bylaw (ZBL No. 2006-38) for this site was approved by the OMB on TBD with the support of
the Niagara Escarpment Commission, on which basis the Commission is satisfied that appropriate zoning is
in effect.

Condition 7: Surveyed Boundaries of Blocks 42 - 44
These boundaries have been surveyed and are shown on the Plan of Subdivision to the satisfaction of the
Commission.

Condition 11: Recreational Trail Routing and Design Plan

The owner has submitted this plan. It has been reviewed by the Commission and accepted as appropriate. It
is implemented to the Commission’s satisfaction in paragraph xx of the Subdivision Agreement between the
Town of The Blue Mountains and the owner.

Condition 15: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Report, prepared by a professional
engineer. It has been reviewed by the Commission and accepted as appropriate. It is implemented to the
Niagara Escarpment Commission’s satisfaction in paragraph xx of the Subdivision Agreement between the
Town of The Blue Mountains and the owner.



Clearance of Draft Plan Conditions — Draft Plan 42T-2002-006, Phases 1 and 2
Date
Page 2 of 2

Condition 19: Landscape and Tree Preservation Plans

The owner has submitted these plans. They have been reviewed by the Commission and accepted as
appropriate. They are implemented to the Niagara Escarpment Commission’s satisfaction in paragraph xx
of the Subdivision Agreement between the Town of The Blue Mountains and the owner.

Phase 2

Condition 4: Appropriate Zoning is in effect

The Zoning Bylaw (ZBL No. 2006-38) for this site was approved by the OMB on TBD with the support of
the Niagara Escarpment Commission, on which basis the Commission is satisfied that appropriate zoning is
in effect.

Condition 7: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Plan Report, prepared by a professional
engineer. It has been reviewed and accepted as appropriate. It is implemented to the Niagara Escarpment
Commission’s satisfaction in paragraph xx of the Subdivision Agreement between the Town of The Blue
Mountains and the owner.

Please notify the Niagara Escarpment Commission upon final approval of this plan

Yours truly
e

cC J. Genest, Malone Given Parsons Ltd.



Date

Mrs. Janice McDonald

Director, Planning and Development

The Corporation of the County of Grey
County Administration Building

595 - 9" Avenue East,

Owen Sound, Ontario

N4K 3E3

Dear Ms. McDonald:

Re: Draft Plan 42T-2002-006; Sorichetti/Georgian Glen Subdivision
Town of The Blue Mountains
Clearance of Draft Plan Conditions — Phases 1 and 2

This letter is to convey the Grey Sauble Conservation Authority’s clearance of conditions for the above
noted draft plan. The respective conditions and a description of how they have been satisfied are set out
below:

Phase 1

Condition 4: Appropriate Zoning is in effect

The Zoning Bylaw (ZBL No. 2006-38) for this site was approved by the OMB on TBD with the support of
the Grey Sauble Conservation Authority, on which basis the Authority is satisfied that appropriate zoning is
in effect.

Condition 7: Surveyed Boundaries of Blocks 42 - 44
These boundaries have been surveyed and are shown on the Plan of Subdivision to the satisfaction of the
Authority.

Condition 15: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Plan Report, prepared by a professional
engineer. It has been reviewed by the Authority and accepted as appropriate. It is implemented to the Grey
Sauble Conservation Authority’s satisfaction in paragraph xx of the Subdivision Agreement between the
Town of The Blue Mountains and the owner.

Condition 18: Appropriate Fees are Paid
The Authority has been paid the appropriate fees.



Clearance of Draft Plan Conditions — Draft Plan 42T-2002-006, Phases 1 and 2
Date
Page 2 of 2

Phase 2

Condition 4;: Appropriate Zoning is in effect

The Zoning Bylaw (ZBL No. 2006-38) for this site was approved by the OMB on TBD with the support of
the Grey Sauble Conservation Authority, on which basis the Authority is satisfied that appropriate zoning is
in effect.

Condition 7: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Plan Report, prepared by a professional
engineer. It has been reviewed by the Authority and accepted as appropriate. It is implemented to the Grey
Sauble Conservation Authority’s satisfaction in paragraph xx of the Subdivision Agreement between the
Town of The Blue Mountains and the owner.

Condition 10: Appropriate Fees are Paid
The Authority has been paid the appropriate fees.

Please notify the Grey Sauble Conservation Authority upon final approval of this plan

Yours truly
Etc.

cc J. Genest, Malone Given Parsons Ltd.
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August 12, 2004 RE@EHVE@

Mr. John P. Genest, BES, MBA
Malone Givens Parsons Limited
140 Renfrew Drive, Suite 201
Markham, Ontario

L3R 6B3

Dear Mr. Genest:

RE: OMB Case File No. PL020894
Draft Plan of Subdivision 42T-2002-006 & Proposed Zoning By-law
Georgian Glen Subdivision (Sorichetti Development Group Inc.)

Part Lot 28, Conc. 7, Town of the Blue Mountains, formerly Collingwood Township
Our File: P5109

This is to advise that the Grey Sauble Conservation Authority(GSCA) has reviewed the
Stormwater Management Report prepared by C.F. Crozier and Associates Inc. May 2004 for the

noted development and finds it to be acceptable to address condition 15(a) and 7(a) and of the
Draft plan approval for phase one and two respectively.

The general layout of the proposed draft plan of subdivision dated June 21, 2004 is acceptable
to the GSCA to address condition 7 of phase 1 draft plan approval.

We agree with the amendments to condition 11 of draft plan approval proposed by the Niagara
Escarpment Commission (NEC) in their July 21, 2004 comrespondence to the OMB. However,
we recommend that the GSCA also be listed as an approval agency within this condition.

We also agree with ltem number 3 of the NEC letter and the corresponding Appendix 1.

It is our opinion that the provisions outlined in this appendix can be successfully achieved .
through the implementation of the tree preservation plan through the subdivision agreement and
through setbacks within the proposed zoning by-law.

We are also in receipt of an application for permission to alter a waterway for the minor diversion
of the watercourse along the north western part of the property. We have reviewed the permit

application along with the supporting documentation and concluded that the proposal would not 2‘2 < o/
constitute a harmful alteration, disruption or destruction of fish habitat under section 35(1) of <

Federal Fisheries Act. A permit for these works will be issued by the Conservation Authority. &%
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Mr. Genest page 2
OMB File PL020894
August 12, 2004

We also note that as this development was a new subdivision and not circulated through normal
channels, the subdivision review fee under our planning services agreement would be applicable
to this application. An invoice is provided for the proponent to address condition 18 of draft plan
approval. All other fees associated with the review of storm water management

reports/alteration permits and environmental impact studies have been paid and there will be no

additional fees to review the anticipated tree preservation plan or subdivision agreement. Fora
full fee schedule please refer to our webpage.

If any questions should arise, please feel free to contact me.

Yours very truly,

Andrew J. Sdérensen
Environmental Planner

cc J.R. Mills, Ontario Municipal Board
Marion Plaunt, Niagara Escarpment Commission, Georgetown
Rob Amstrong, Town of The Blue Mountains
Ellen Anderson-Noel, Authority Director
Chris Crozier, C.F. Crozier and Associates
Ron Glenn, County of Grey
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October 6, 2004

Mr. C.F. Crozier

C.F. Crozier & Associates Inc.
110 Pine Street

Collingwood, ON LY 2N9

Dear Mr. Crozier:

Commission de I'escarpement du Niagara

232, rue Guelph

Georgetown ON L7G 4B1

N° de tel. (905) 877-5191 - Télécapieur {305) B73-7452
www.escarpment.org

RE: Addendum to Stormwater Implementation Report (October 6, 2004)

Sorichetti

File No. 42T — 2002 - 006
Part Lots 26 and 27, Con. 7
Town of the Blue Mountains

Thank you for your detailed response outlining the points that demonstrate that
the function of wetland on the north-west corner will be maintained post-

development.

This is to advise that condition 7 (a) of the Draft Plan of Subdivision Conditions
(Schedule E-4), with respect to the Niagara Escarpment is thereby fulfilled.

Yours v

N

Marion Plaunt
Senior Strategic Advisor

c: Rob Armmstrong, Town of the Blue Mountains
Ron Glenn, County of Grey
Andy Sorensen, Grey Sauble Conservation Area
Lynne Richardson, NEC
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Anne Marie carson

P —————
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From: Chris Crozier

Sent: Wednesday, October 06, 2004 8:55 AM
To: M. E. S. Marion Plaunt (marion.plaunt@mnr.gov.on.ca)
Cc: Kevin Morris; lan McCutcheon; Anne Marie carson; Rob Armstrong; Russell Sorichetti

Subject: Georgian Glen Subdivision (Sorichetti) Town of the Blue Mountains

Marion,

Thank-you for providing me your comments with respect to the stormwater management report for Georgian
Ridge subdivision (Sorichetti) via your voice mail (August 9, 2004), our follow-up teleconference and your follow-

up email (August 18). | apologize for the delay to formally respond to you, although | believe my explanation over
the phone answered your questions for the most part.

NEC Issue:

To reiterate, you require confirmation that the proposed stormwater management system for the subject
development will not adversely impact the wetland in the north west comer of the property. You expressed
concern that the reduction in post development peak fiow rates expressed in Table 3 of the SWM report
suggested to you that the subject wetland may receive significantly less water after the site is developed.

Response:

The design of the stormwater management system for the Georgian Glen Subdivision has been undertaken to
ensure the existing wetland in the north west corner of the site continues to receive water in post-development
conditions, and thus will not be adversely impacted by the subdivision. This is explained below:.

Point 1.

The SWM facility was relocated out of the subject wetland area following revisions to the draft plan requested by
the NEC during the OMB mediation process in 2003. The SWM facility will in fact receive substantially all post
development drainage from the subdivision after the site is developed. The SWM facility will treat the runoff for
quality , quantity and erosion control and then release the water to the existing subject wetiand. We have

designed an outfall which will ensure the runoff treated by the S\WWM facility continues to reach the existing
wetland in post development conditions.

Point 2:

It is also important to appreciate the relative contribution of flow the actual site provides to this wetland, as
compared to that of the total drainage area contributing to the wetland. In fact, the subject wetland presently
receives runoff from an external drainage area which exceeds 200 ha. In order to preserve this flow entering the
wetland following the development of the subdivision, the existing drainage channel along the south/west property
line will be extended into the subject wetland with the proposed grading of the subdivision. This is consistent with
the agreement made in the field during the agency field walk( which inciuded NEC) during the mediation process
last year. Directing this external flow into the existing wetland is far superior than having it drain to the SWM
facility first and then to the wetland, both from a practical engineering perspective and a thermal perspective.

From an overall water budget perspective, the subject wetland receives the majority of its water on an average
annual basis from the upstream external drainage area than from the site. In fact, the external drainage area
supplies well over 95% of the runoff volume to the wetland on an average annual basis. That is why we
designed the site grading to ensure this flow continues to enter the subject wetland.

Point 3:

10/6/2004
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With respect to Table 3, it reflects changes in the maximum instantaneous peak flow occurring during storm
events ranging in frequency from a 1:2 year to a 1:100 year return period. Comparing post development peak
flow rates to pre-development rates is industry standard protocol and is a useful tool to confirm the protection of
downstream properties from flooding potential of urbanization. Table 3 is not a useful tool to determine how

volumes of water may change between pre-development and post development conditions. To understand that
change, one must examine the total hydrograph runoff volumes.

Using the 1:2 year storm event (24 hour storm duration of 47 mm rainfall depth), we compared the total runoff
volume contributing to the subject wetland for pre-development and post development conditions, based on the
hydrologic computer modeling presented in the SWM Report. The subject wetland would receive approximately
31,600 m3 of water under pre-development conditions, and 32,700 m3 of water under post-development
conditions, an increase of approximately 3%. This is an expected and reasonable finding, typical of urbanization.
The minor increase in runoff volume is attributed to the imperviousness introduced onto the Georgian Ridge

subdivision. The increase is small given the minor overall contribution of runoff the subject lands actual provide to
the wetland when compared to the external drainage area.

Conclusion

To conclude, we have followed the measures recommended in the pre-consultation process with the agencies
to design the SWM for this site. That included relocating the SWM facility to a less sensitive location; directing the
treated stormwater back to the wetland; and directing the external drainage area more directly to the subject

wetland. With these measures, the water supply to the existing wetiand will not be compromised with the
development of the subdivision.

We trust this response is satisfactory and with it you will be in a position to "sign-off" with respect to condition of

draft approval 15(a) regarding stormwater management. We also wish to advise you that GSCA have issued an
approval of the stormwater management system for the development.

Best Regards,
CFC

Christopher Crozier, P.Eng
| CF Crozier & Associates Inc
| 110 Pine Street
| Collingwood Ontario
LOY 2N$
| tel 705 446 3510 | fax 705 446 3520
| cferozier.ca | cerozier@cferozier.ca

10/6/2004
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Ministry Ministére CERTIFICATE OF APPROVAL
of the de MUNICIPAL AND PRIVATE SEWAGE WORKS
Environment FEnvironnement NUMBER 2059-67FLG2

Ontario

Sorichetti Development Group Inc.
1280 Terwillegar Avenue, Suite 4
Oshawa, Ontario

L1J 7A5

Site Location: Georgian Glen Subdivision
Part of Lot 28, Concession 7
The Blue Mountains Town, County of Grey, Ontario

You have applied in accordance with Section 53 of the Ontario Water Resources Act for approval of:

- storm sewers to be constructed on Street 'A' and Street 'B';
- sanitary sewers to be constructed on Street 'A’, Street 'B' and extended from Street ‘B’ to
Highway No. 26 crossing the Georgian Trail and Woodland Park Road;

as part of Georgian Glen Subdivision, in the Town of The Blue Mountain, County of Grey;

all in accordance with the application dated October 14, 2004 and received on November 4,
2004, including final plans and specifications prepared by Kevin Morris, C.F. Crozier &
Associates Inc.

For the purpose of this Certificate of Approval and the terms and conditions specified below, the following
definitions apply:

1) "Certificate" means this entire Certificate of Approval document, issued in accordance with
Section 53 of the Ontario Water Resources Act, and includes any schedules;

(2)  "Owner" means Sorichetti Development Group Inc., and includes its successors and assignees;
and
(3) "Works" means the sewage works described in the Owner's application, this Certificate and in the

supporting documentation referred to herein, to the extent approved by this Certificate.
You are hereby notified that this approval is issued to you subject to the terms and conditions outlined below:

TERMS AND CONDITIONS
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1. GENERAL CONDITIONS

1.1  The Owner shall ensure that any person authorized to carry out work on or operate any aspect of
the Works is notified of this Certificate and the conditions herein and shall take all reasonable
measures to ensure any such person complies with the same.

1.2 Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate
and maintain the Works in accordance with the description given in this Certificate, the
application for approval of the works and the submitted supporting documents and plans and
specifications as listed in this Certificate.

1.3 Where there is a conflict between a provision of any submitted document referred to in this
Certificate and the Conditions of this Certificate, the Conditions in this Certificate shall take
precedence, and where there is a conflict between the listed submitted documents, the document
bearing the most recent date shall prevail.

1.4 Where there is a conflict between the listed submitted documents, and the application, the
application shall take precedence unless it is clear that the purpose of the document was to amend
the application.

1.5  The requirements of this Certificate are severable. If any requirement of this Certificate, or the
application of any requirement of this Certificate to any circumstance, is held invalid or
unenforceable, the application of such requirement to other circumstances and the remainder of
this certificate shall not be affected thereby.

2. EXPIRY OF APPROVAL

2.1 The approval issued by this Certificate will cease to apply to those parts of the Works which have
not been constructed within five (5) years of the date of this Certificate.

The reasons for the imposition of these terms and conditions are as follows:

1. Condition 1 is imposed to ensure that the Works are built and operated in the manner in which they were
described for review and upon which approval was granted. This condition is also included to emphasize
the precedence of Conditions in the Certificate and the practice that the Approval is based on the most
current document, if several conflicting documents are submitted for review. The condition also advises
the Owners their responsibility to notify any person they authorized to carry out work pursuant to this
Certificate the existence of this Certificate.

2. Condition 2 is included to ensure that, when the Works are constructed, the Works will meet the
standards that apply at the time of construction to ensure the ongoing protection of the environment.

In accordance with Section 100 of the Ontario Water Resources Act, R.S.0. 1990, Chapter 0.40, as
amended, you may by written notice served upon me and the Environmental Review Tribunal within 15 days
after receipt of this Notice, require a hearing by the Tribunal. Section 101 of the Ontario Water Resources Act
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R.8.0. 1990, Chapter 0.40, provides that the Notice requiring the hearing shall state:

—

The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;

2. The grounds on which you intend to rely at the hearing in relation togach portion appealed.

The Notice should also include:

The name of the appellant;

The address of the appellant;

The Certificate of Approval number;

The date of the Certificate of Approval;

The name of the Director;

The municipality within which the works are located;

20, SlgOhgthats (2

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*

Environmental Review Tribunal

2300 Yonge St., 12th Floor

P.O. Box 2382 AND
Toronto, Ontario

M4P 1E4

The Director

Section 53, Ontario Water Resources Act
Ministry of the Environment

2 St. Clair Avenue West, Floor 12A
Toronto, Ontario

M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the

Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted sewage works are approved under Section 53 of the Ontario Water Resources Act.

DATED AT TORONTO this 13th day of December, 2004

THIS CERTIFICATE WAS MAILED
ON_Roc , )7 2004

P
(Signed)
' Aziz Ahmed, P.Eng.
Director
Section 53, Ontario Water Resources Act
RS/
c:  District Manager, MOE Barrie District Office and
Owen Sound Area Office

Kevin Morris, C.F. Crozier & Associates Inc. \/
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Ontario

Site Location:

Ministry Ministére
of the de
Environment [I’Environnement

Sorichetti Development Group Inc.

1280 Terwillegar Avenue, Suite 4
Oshawa, Ontario
L1J7AS

Georgian Glen Subdivision
Part of Lot 28, Concession 7
The Blue Mountains Town,
County of Grey, Ontario

CERTIFICATE OF APPROVAL
MUNICIPAL DRINKING WATER SYSTEMS
NUMBER 5031-67MLX7

Pursuant to the Safe Drinking Water Act, 2002, S.0. 2002, c. 32, and the regulations made
thereunder and subject to the limitations thereof, this approval is issued under Part V of the Safe

Drinking Water Act, 2002, S.0. 2002, c. 32 to:

- construct watermains on Street 'A’, Street 'B' and extend from Street 'B' to Woodland Park Road crossing
the Georgian Trail, as part of Georgian Glen Subdivision, in the Town of The Blue Mountain, County of

Grey;

all in accordance with the application dated October 14, 2004 and received on November 4, including
final plans and specifications prepared by Kevin Morris, C.F. Crozier & Associates Inc.

For the purpose of this Certificate of Approval and the terms and conditions specified below, the following
definitions apply:

)

)

In this approval, unless the context otherwise requires, words and phrases shall be given the same

meaning as those set out in the Safe Drinking Water Act, 2002, S.0.2002, c. 32 and any

regulations made in accordance with that act;

In this approval,

2.1 "Certificate" means this entire Certificate of Approval document, issued in accordance
with Part V of the Safe Drinking Water Act, 2002, and includes the schedules to it, if any,
and any applications for approval for which certificates of approval have previously been

issued, and supporting information to the applications;

2.2  “Director" means any Ministry employee appointed as Director pursuant to Section 6 of
the Safe Drinking Water Act, 2002; and
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2.3 "Owner" means Sorichetti Development Group Inc., and includes its successors and
assignees.

You are hereby notified that this approval is issued to you subject to the terms and conditions outlined below:

TERMS AND CONDITIONS

1. Except as otherwise provided by these conditions the Owner shall design, build, install, operate
and maintain the distribution system in accordance with the description given in this Certificate,
the application for approval related to municipal drinking water systems and the submitted
supporting documents and plans and specifications as listed in this Certificate.

2. The requirements of this certificate are severable. If any requirement of this certificate, or the
application of any requirement of this certificate to any circumstance, is held invalid, the
application of such requirement to other circumstances and the remainder of this certificate shall
not be affected thereby.

3. In all matters requiring the interpretation and implementation of this certificate, the conditions of
the certificate shall take precedence, followed by the documentation submitted in support of the
applications associated with any previously issued certificates of approval for works which are
part of the works approved by this certificate.

All or part of this decision may be reviewable in accordance with the provisions of Part X of the SDWA. In
accordance with Section 129(1) of the Safe Drinking Water Act, Chapter 32 Statutes of Ontario, 2002, as
amended, you may by written notice served upon me and the Environmental Review Tribunal within 15 days
after receipt of this notice, require a hearing by the Tribunal. Section 129(2) sets out a procedure upon which
the 15 days may be extended by the Tribunal. Section 129(3) of the Safe Drinking Water Act, Chapter 32
Statutes of Ontario, 2002, provides that the Notice requiring the hearing shall state:

1.

2.

NoawnREw

The aspect of the decision, including the portion of the permit, licence, approval, order or notice of administrative penalty in
respect of which the hearing is required; and
The grounds for review to be relied on by the person at the hearing,

Except with leave of the Tribunal, a person requiring a hearing in relation to a reviewable decision is not entitled to,
(a) areview of an aspect of the decision other than that stated in the notice requiring the hearing; or
(b) areview of the decision other than on the grounds stated in the notice '

The Notice should also include:

The name of the appellant;

The address of the appellant;

The Certificate of Approval number;
The date of the Certificate of Approval;
The name of the Director;
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8. The municipality within which the works are located;
And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary* The Director

Environmental Review Tribunal Part V, Safe Drinking Water Act
2300 Yonge St., 12th Floor Ministry of Environment

P.O. Box 2382 AND 2 St. Clair Avenue West, Floor 12A
Toronto, Ontario Toronto, Ontario

M4P 1E4 M4V 1LS

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 3144600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted water works are approved under Part V of the Safe Drinking Water Act

DATED AT TORONTO this 13th day of December, 2004

THIS CERTIFICATE WAS MAILED ﬂ}[ﬂ@j
SC

(Slgned) Aziz Ahmed, P.Eng.
Director
Part V of the Safe Drinking Water Act, 2002
RS/
c:  District Manager, MOE Barrie District Office and

Owen Sound Area Office
Kevin Morris, C.F. Crozier & Associates Inc. \/
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Ministry Ministére CERTIFICATE OF APPROVAL
of the de MUNICIPAL AND PRIVATE SEWAGE WORKS
Environment [I’Environnement NUMBER 9589-68ELV7

Ontario
RE@EUVE
Sorichetti Development Group Inc.
1280 Terwillegar Avenue, No. 4
Oshawa, Ontario
L1J 7A5

Site Location: Georgian Glen Subdivision
Part of Lot 28, Concession 7
Town of The Blue Mountains, County of Grey

You have applied in accordance with Section 53 of the Ontario Water Resources Act for approval of:

the establishment of stormwater management works for the collection, transmission, treatment and disposal of
stormwater runoff from the 12.3 ha proposed Georgian Glen residential subdivision, to provide "Enhanced"
water quality protection and to attenuate post-development peak flows to pre-development levels, for all storm
events up to and including the 100 year return storm. Of the 12.3 ha area, drainage from 11.3 ha is directed to
the proposed stormwater management facility with the remainder conveyed to the adjacent watershed to the east
via an outlet (Outlet A).

External drainage areas contributing flow to an existing wetland in the northwest corner of the site and sharing
an outlet (Outlet B) at the northwest corner of the site, and another outlet (Outlet C) a culvert crossing under
Highway 26 located 500 m west of the site have been identified. These external flows are routed in their
pre-development form in the design calculations, as such any future changes in land use will require
re-evaluation of flows. The proposed sewage works consist of the following:

An extended detention wet pond to be used as an end of pipe control to provide the necessary treatment
and to restrict post development runoff flow rates. Pond features include:

- asediment forebay, 350 m’ volume, 1.5 m deep, receiving stormwater through a 600 mm dia.
stormsewer discharging through a concrete headwall. Stormwater is conveyed into the main

pool by passing over a gabion mattress lined berm;

- apermanent pool, 1.5 m deep, providing a storage volume of 1900 m’ (including 350 m
within the sediment forebay);

- . an extended detention storage provision of 4600 m ata depth of 1.5 m above normal water
level, including an erosion control provision of 1200 m’ at a depth of 0.5 m above normal
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water level;

- an outlet assembly consisting of controls located within an 1800 mm diameter control
manhole. The extended detention is provided by a 110 mm diameter orifice connected to a
450 mm diameter reverse sloping pipe. Higher flows are conveyed to the control manhole by
a double ditch inlet catchbasin connected to the manhole through another 450 mm dia pipe.
Discharge from the control manhole is via a 525 mm storm sewer which outlets into the
existing wetland area in the northwest corner of the site.

- a 7.0 m wide, gabion mattress lined emergency overflow spillway, with its invert at a 0.3 m
freeboard above the 100 year design high water level.

all in accordance with the following submitted supporting documents:

L Application for Approval of Municipal and Private Sewage Works submitted by Kevin
Morris of C. F. Crozier & Associates Inc. received by the Ministry on November 4, 2004
including the reports titled Stormwater Implementation Report, dated May 2004,
prepared by C. F. Crozier & Associates Inc. and Stormwater Management Report,
dated January 2003, prepared by R. J. Burnside & Associates Limited;

For the purpose of this Certificate of Approval and the terms and conditions specified below, the following
definitions apply:

"Certificate" means this entire certificate of approval document, issued in accordance with
Section 53 of the Ontario Water Resources Act, and includes any schedules;

"Director" means any Ministry employee appointed by the Minister pursuant to section S of the
Ontario Water Resources Act,;

"District Manager" means the Manager of the Owen Sound Area Office of the Ministry;
"Ministry" means the Ontario Ministry of the Environment;

"Municipality” means The Town of Blue Mountains, County of Grey;

"Regional Director" means the Regional Director of the Southwestern Region of the Ministry;

"Owner" means Sorichetti Development Group Inc. and includes its successors and assignees;
and

"Works" means the sewage works described in the Owner's application, this certificate and in the
supporting documentation referred to herein, to the extent approved by this certificate.

Page 2 - NUMBER 9589-68ELV7



You are hereby notified that this approval is issued to you subject to the terms and conditions outlined below:

TERMS AND CONDITIONS

1. General Provisions

(a) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of the
Works is notified of this Certificate and the conditions herein and shall take all reasonable measures to
ensure any such person complies with the same.

(b) Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate and
maintain the Works in accordance with the description given in this Certificate, the application for
approval of the works and the submitted supporting documents and plans and specifications as listed in
this Certificate.

(c) Where there is a conflict between a provision of any submitted document referred to in this
Certificate and the Conditions of this Certificate, the Conditions in this Certificate shall take
precedence, and where there is a conflict between the listed submitted documents, the document bearing
the most recent date shall prevail.

28 The Owner shall make all necessary investigations, take all necessary steps and obtain all necessary
approvals so as to ensure that the physical structure, siting and operations of the stormwater Works do
not constitute a safety or health hazard to the general public.

3. Operation and Maintenance

The Owner shall ensure that sediment and excessive decaying vegetation are removed from the above
noted stormwater management system at such a frequency as to prevent the excessive build-up and
potential overflow of sediment and/or decaying vegetation into the receiving watercourse.

The reasons for the imposition of these terms and conditions are as follows:

L. Condition 1 is imposed to ensure that the Works are built and operated in the manner in which they were
described for review and upon which approval was granted. This condition is also included to emphasize
the precedence of Conditions in the Certificate and the practice that the Approval is based on the most
current document, if several conflicting documents are submitted for review, The condition also advises
the Owners their responsibility to notify any person they authorized to carry out work pursuant to this
Certificate the existence of this Certificate. :

2, Condition 2 is imposed because it is not in the public interest for the Director to approve facilities which
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by reason of potential health and safety hazards do not generally comply with legal standards or
approval requirements falling outside the purview of the Ministry.

< Condition 3 is included as regular removal of sediment from the approved stormwater management
works is required to mitigate the impact of sediment or decaying vegetation on the downstream
receiving watercourse. It is also required to ensure that adequate storage is maintained in the
stormwater management facilities at all times as required by the design.

In accordance with Section 100 of the Ontario Water Resources Act, R.S.0. 1990, Chapter (.40, as
amended, you may by written notice served upon me and the Environmental Review Tribunal within 15 days
after receipt of this Notice, require a hearing by the Tribunal. Section 101 of the Ontario Water Resources Act,
R.S5.0. 1990, Chapter 0.40, provides that the Notice requiring the hearing shall state:

1. The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

- The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the works are located;
And the Notice should be signed and dated by the appellant.
This Notice must be served upon:
The Secretary™ The Director
Environmental Review Tribunal Section 53, Ontario Water Resources Act
2300 Yonge St., 12th Floor Ministry of the Environment
P.O. Box 2382 AND 2 St. Clair Avenue West, Floor 12A
Toronto, Ontario Toronto, Ontario
M4P 1E4 M4V L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from
the Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted sewage works are approved under Section 53 of the Ontario Water Resources Act.

DATED AT TORONTO this 11th day of January, 2005
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THIS CERTIFICATE WAS MAILED
oNTén, 17 2 00E
S

(Signed)

Mohamed Dhalla, P.Eng.
Director
Section 53, Ontario Water Resources Act

FP/
c:  District Manager, MOE Owen Sound
Kevin Morris, C.F. Crozier & Associates Inc. /
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Georgian Glen Subdivision Functional Servicing & Stormwater Implementation Report
The Myriad Group February 2017

APPENDIX B

Engineering Due Diligence and Condition Assessment Letter
(CFCA, November 2016)

C.F. Crozier & Associates Inc.
Project No. 1251-4397



NOVEMBER 21, 2016
REFER TO FILE: 1251-4397

The Myriad Group SENT VIA: EMAIL
125 Norfinch Drive
Downsview, ON M3N 1W8

Attention: Steve Goldenberg & Scott Paris

RE: ENGINEERING DUE DILIGENCE & CONDITION ASSESSMENT
GEORGIAN GLEN RESIDENTIAL SUBDIVISION
TOWN OF THE BLUE MOUNTAINS

Dear Steve & Scoft,

Our office was retained to complete a due diligence study of the condition of the existing servicing systems
and roadways located in the Georgian Glen residential subdivision in the Town of The Blue Mountains.

This lefter and the accompanying memos and preliminary opinions of probable construction costs are
intended to provide the partners with a summary of the assessment of the subdivision and fo identify any
significant issues or concerns with proceeding with development of the subdivision.

1.0 BACKGROUND & DEVELOPMENT OVERVIEW

The original Plan of Subdivision consisted of 39 single family lots, 16 town house units, a stormwater
management (SWM| facility, public open space and future residential areas. The Draft Plan of Subdivision
was prepared by Malone Given Parsons in 2004. The original developers had executed a Pre-Servicing
Agreement with the Town in the summer of 2007 and proceeded to service the lots and construct the
roadways in Phase 1in the fall of 2007. A Subdivision Agreement was never executed, and the site and
infrastructure have sat dormant. We further understand that the Draft Plan approval for the development
has lopsed.

Crozier prepared the detailed engineering drawings and authored several reports to support the original
planning applications and execution of the Pre-Servicing Agreement. These reports included:

¢ Stormwater Implementation Report (Crozier, 2004);
e Servicing Analysis & Modelling Reports; and
¢ Stormwater Management Facility O&M Manual (Crozier, 2007).

There were also numerous other documents prepared for the development including a geotechnical report
and landscaping drawings.

The latest Draft Plan of Subdivision dated August 30, 2016 was prepared by Innovative Planning Solutions,
and this plan is comprised of 56 single family lots of varying frontages. It appears to respect the limits of
both the SWM facility and open space blocks.

CROZIER
&ASSOCIATES

Consulting Engineers

C.F.Crozier & Associates Inc. The HarhourEdge Building ! 40 Huron Street, Suite 301 | Collingwood ON L9Y 4R3 1 T705.446.3510 F705446.3520 1 cferozier.ca



Georgian Glen Subdivision, Town of The Blue Mountains Engineering Due Diligence & Condition Assessment
The Myriad Group November 21, 2016

2.0 CONDITION ASSESSMENT

As part of the due diligence period it is necessary for the potential purchaser to understand the current
conditions of the installed infrastructure in Phase 1 and to identify any potential remedial repairs required to
allow the systems to be commissioned and operational.

The current servicing systems and facilities installed in Georgian Glen include but are not limited to the
following:

e Potable Water Piped Network of mains and individual lot services;

e Sanitary Sewer Collection & Conveyance Network of mainline sewers and individual lot services;
e Storm Sewer Collection & Conveyance Network of mainline sewers and cafchbasins;

e Stormwater Management Facility designed to provide water quantity and quality control; and

e Local urban roadways constructed with concrete curb and gutter and base course asphalt.

There is a hydro distribution network installed in the subdivision, but an assessment of this system was not
included in this work plan.

Over the past two months a full gamut of in field testing, as per the applicable municipal and provincial
standards, has been completed in order to confirm the condition of these systems and any operational
constraints that would require repairs and/or replacement to these systems. All field testing was
witnessed by Crozier staff, and we have prepared detailed memos documenting all of the results.

The original servicing contractor (Arnott Construction) managed the testing program, and their forces were
on-site for a period of two weeks starting October 26™ until November

21 Summary of Field Testing

The following is a list of testing completed by Arnott and their sub-contractors, and a detailed memo is
appended fo this lefter for each test.

1. Sanitary Sewer System

0. Deflection Test

b. AirTest

c. CCITV Video Inspection
2. Storm Sewer System

a. Deflection Test

b. CCTV Video Inspection
3. Water Distribution System

a. Hydrostatic Pressure Test

Crozier staff also completed a site walk to document and summarize the condition of the existing
roadways and concrete curb and gutter, and a separate memo has been prepared for this assessment.

C.F. Crozier & Associates Inc. Page 2
Project No.: 1251-4397



Georgian Glen Subdivision, Town of The Blue Mountains Engineering Due Diligence & Condition Assessment
The Myriad Group November 21, 2016

2.2 Results of Field Testing

Overall all of the existing infrastructure systems are in acceptable condition with no significant concerns or
issues identified during the field testing program. Detailed notes are provided in each memo, we would
offer the following highlights for each servicing system.

A. Sanitary Sewers
I, Minor repairs to manholes to address infiltration.
i.  Further flushing to remove all debris and sediment accumulation.
iii.  One section of sewer to be removed and replaced.

B. Storm Sewers

i.  Minor repairs to manholes and possibly one sewer joint to address infiltration.
ii.  Further flushing to remove all debris and sediment accumulation.

C. Water Distribution
i.  Noissues or problems identified.
D. Roadways

i.  Anticipate some sections of curbing to be removed and replaced due to cracking and chipping.
Final length to be confirmed with the Town, but we have allowed for 100 metres in our financial
analysis.

3.0  PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COSTS

To assist The Myriad Group in making a decision on the economical feasibility of the project we have
prepared the three preliminary opinion of servicing construction costs (OPC), which are listed below. These
OPC's are appended to this lefter, and the estimated cost for each part including a contingency allowance
is also listed.

1. Repairs & Remedial Works for Existing Phase 1Systems = $ 90,000
2. Connect to Municipal Systems (Roads & Undergrounds) for Phase 1 = $ 415,000
3. Servicing of the Future Phase 2 Lands = $ 495,000

C.F. Crozier & Associates Inc. Page 3
Project No.: 1251-4397



Georgian Glen Subdivision, Town of The Blue Mountains Engineering Due Diligence & Condition Assessment
The Myriad Group November 21, 2016

40  CONCLUSIONS & RECOMMENDATIONS

We trust this report and supporting documentation will provide sufficient information to allow The Myriad
Group to finalize their decision to purchase the Georgian Glen subdivision and to proceed with its
redevelopment. Post your review we are available to meet to review and discuss the results and costs.

Yours truly,
C.F. CROZIER & ASSOCIATES INC.

Kevin Morris, P.Eng.

Partner
SDW/ad

Enclosures per the following list

Overall General Servicing Plan for Georgian Glen

Sanitary Sewer Deflection Test Memo dated November 4, 2016

Sanitary Sewer Air Test Memo dated November 14, 2016

Sanitary Sewer CCTV Video Inspection Memo dated November 16, 2016

Storm Sewer Deflection Test Memo dated November 14, 2016

Storm Sewer CCTV Video Inspection Memo dated November 16, 2016

Water Distribution System Hydrostatic Pressure Test dated November 4, 2016

Roadways Field Review Condition Assessment dated November 16, 2016

OPC for Repairs & Remedial Works for Existing Phase 1 Systems dated November 21, 2016
. OPC for External Works to Connect to Municipal Systems dated November 21, 2016
. OPC for Servicing of the Future Phase 2 Lands dated November 21, 2016

—ZZ 0NV D WN

J\1200N1251-The Myriad Group\4397 - Georgian Glen Res. Subdivision\Reports\20161121 GGlen Due Diligence Report doc
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CROZIER The HarbourEdge Building T.705-446-3510
40 H , Sui i -446-
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. . L9Y 4R3
Consulting Engineers

MEMO

DATE November 4, 2016 FILE NO. 1251-4397

RE Georgian Glen SDR 35 PVC Sanitary Sewer System: Deflection Testing:
TO File CcC

FROM Austin Spencer

The deflection test of the sanitary sewer system was completed at Georgian Glen on Friday, October 28,
2016. The test was performed by Arnott Construction and was witnessed by Austin Spencer of C.F. Crozier &
Associates (CFCA). Test was performed on the existing PVC sanitary sewers combined with all associated
services. All works were installed in 2007 by Arnott Construction, thereby satisfying the waiting period of 30
days after installation as outlined in OPSS 410.

The deflection testing was conducted on the following sewers and their approximate lengths:

1. 234m of 200mm diameter sanitary sewer on Sorichetti Street; and
2. 200m of 200mm diameter sanitary sewer on Claudio Court.

The mandrel used to complete the test was cylindrical in shape with 9 evenly spaced arms. The mandrel
contact area must be measured to match or exceed OPSS 410 specifications. The contractor utilized a pre-
fabricated mandrel for the specified sanitary sewers.

The mandrel outside diameter was field measured by the CFCA on-site representative. Based on the field
measurements the outside diameter of the mandrel met the minimum base inside diameter for testing for
the 200mm diameter pipe based on current OPSS specifications. The mandrel tesfing requirements for the
CSA Group® PSM Type Polyvinylchloride SDR 35 gasketed sewer pipe are summarized in the following table:

Nominal Pipe Base Pipe Adjustment for OPSS 410 Mandrel Field Measured
Size (mm) Diameter (mm) | Deflection 7.5% (mm) | OD requirement (mm) | Mandrel OD (mm)
200 196.11 14.7 181.41 181.44
C.F. Crozier & Associates Inc. Page 10f 2
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Georgian Glen
The Myriad Group

Sanitary Deflection Testing Memo
November 4, 2016

The following observations were made by our office during the deflection testing of the sewer:

Diameter | From To Design | Pipe D Comments
{(mm) Length (mm)
(m)
Friday, October 28™, 2016
Georgian Glen
200 MH1 MH2 64.2 196.11 | Mandrel was successfully pulled through the pipe.
MH2 MH3 27.2 196.11 | Mandrel was successfully pulled through the pipe.
MH3 MH4 43.1 196.11 | Mandrel was successfully pulled through the pipe.
MH4 MH5 787 196.11 | Mandrel was successfully pulled through the pipe.
MHS5 MH6 20.7 196.11 | Mandrel was successfully pulled through the pipe.
MHé6 MH10 27.3 196.11 | Mandrel was successfully pulled through the pipe.
MH10 MHT 86.5 196.11 | Mandrel was successfully pulled through the pipe.
MH6 | Temporary MH 86.6 196.11 | Mandrel was successfully pulled through the pipe.

Based on field testing, the mandrel was successfully pulled through all PVC sanitary sewers installed as
per OPSS 410 specifications.

Regards,

C.F. CROZIER & ASSOCIATES INC.

A

%/‘Ausﬁn Spencer, ELT.

AS/jl

J:\1200\1251-The Myriad Group\4397 - Georgian Glen Res. Subdivision\Contract Admin\Field Review\Testing Memos\2016.11.04 Sanitary Mandrel

Test.doc
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MEMO

CROZIER
&ASSOCIATES

Consulting Engineers

The HarbourEdge Building
40 Huron Street, Svite 301

Collingwood, ON

L9Y 4R3

| T.705-446-3510

i F.705-446-3520

¢ cfcrozier.ca

DATE November 14, 2016 FILE NO. 1251-4397
RE Georgian Glen Sanitary Sewer System: Low Pressure Air Testing
TO File CC

FROM Austin Spencer

The low-pressure air test of the sanitary sewer was completed at Georgian Glen on Monday, October 31,
2016. The test was performed by Arnott Construction and was witnessed by Austin Spencer of C.F. Crozier &

Associates (CFCAI.

The low-pressure air test was conducted on approximately 608m of 200mm sanitary sewer. All of the
sections tested were filled until a constant pressure of 24 kPa was maintained. After the air pressure
stabilized for five minutes it was then regulated to maintain a pressure of 20.5 kPa for a minimum time as
per Table 1 of OPSS 410, and summarized in the table below.

The installation of all of the air testing equipment and its operation was witnessed by CFCA throughout the
test period and found to be satisfactory. The tested portion of sanitary sewer has met the criteria set forth in

OPSS 410 (11/2012).

Pressure Test (OPSS 410)
Required Time per Measured
Diameter of Length | OPSS 410.07.16.04.03 | Pressure Drop
Pipe (mm) From To (m) (mm:ss) (kPa) Result
200 MH1 MH2 91.3 3:48 0.0 PASS
MH2 MH3 92.9 3:52 0.0 PASS
MH3 MH4 97.5 4:03 0.0 PASS
MH4 MHS5 350 3:47 0.0 PASS
MH5 MH6 69.4 3.47 0.0 PASS
MH6 MH10 63.1 3:.47 0.0 PASS
MH10 MHN 85.8 3:47 0.0 PASS
MHé6 MH 72.5 3.47 0.0 PASS
Temp
C.F. Crozier & Associates Inc. Page 10of 2
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Georgian Glen Sanitary Low Pressure Air Testing Memo
The Myriad Group November 14, 2016

The sanitary sewer has met the criteria detailed in the original contract documents and OPSS 410
specifications.

Regards,
C.F. CROZIER & ASSOCIATES INC.

Austin Spencer, E.IT.

J:\1200M1251-The Myriad Group\4397 - Georgian Glen Res. Subdivislon\Contract Admin\Field Review\Testing Memos\2016.11.14 Sanitary Air
Test.doc

C.F. Crozier 8 Associates Inc. Page 2 of 2
Project No. 1251-4397



CROZIER The HarbourEdge Building | T.705-446-3510
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Consulting Engineers

MEMO

DATE November 16, 2016 FILENO.,  1251-4397

RE Georgian Glen Sanitary Sewer System: CCTV Video Inspection Review Memo
TO File CcC

FROM Anindita Datta

The CCTV video inspection of the sanitary sewer system was completed at Georgian Glen on Monday,
October 24, 2016, and Tuesday October 25, 2016. The test was performed by Pipe Vision Inc., on
behalf of Arnott Construction Ltd., and was witnessed by Anindita Datta of C.F. Crozier & Associates
(CFCA). All CCTV review was completed as per OPSS 409, and all sanitary sewers were flushed prior fo
the CCTV video review as per OPSS 409.07.01.

The CCTV video inspection was conducted on 628 m of 200mm diameter PVC sanitary sewers.

A list of deficiencies with notes and photos for the sanitary sewer system as documented by CFCA
during the review of the CCTV videos are presented herein. An allowance for any required additional
clean-up or repairs has been included in the preliminary costing analysis completed by CFCA. There
were no significant issues or concerns identified based on the video review save for the following
items:

1. Sediment and debris was observed in all sanitary services off of the main sewer lines.
Additional flushing of sewers and service lines should address this issue.

2. Staining of sewers; no impact on conveyance capacity of sewers.

3. Crack in one section of sanitary sewer. Length to be removed and replaced.

4. Leakage and infiltration noted in several manholes, which will require parging and minor repair
works.

C.F. Crozier & Associates Inc. Page1of 6
Project No. 1251-4397



Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 November 16, 2016

Georgian Glen - Sanitary Services

.

S
."IF 1

'069.65 m

C.F. Crozier & Associates Inc. Page 2 of 6
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Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 November 16, 2016

MH2 TO MH3

s Ponding observed along entire length of 200mm PVC pipe.
e Deflection observed northwest of station 72.9m in the 200mm PVC pipe.
o Deflection observed approximately at 75.4m in the 200mm PVC pipe, and survey abandoned.

C.F. Crozier & Associates Inc. Page 3 of 6
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Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 November 16, 2016

MHé6 TO MH5

e Debris observed at entfrance to MH5.

MH6 TO TEMP SAN

¢ Staining observed at station 25m.

Remarks: STAINING?

C.F. Crozier & Associates Inc. Page 4 of 6
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Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 November 16, 2016

MHé6 TO MH10

e Peeling and flaking observed in 200mm PVC pipe at station 46.5m.
e Circumferential crack observed at station 61.4m in 200mm PVC pipe.

C.F. Crozier & Associates Inc. Page 5 of
Project No. 1251-4397



Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo

1251-4397 November 16, 2016
MHI11 TO STUB

Pipe length is observed to be underwater; survey abandoned.

002.19 m
Observation: WLWILer
Caunter: 2.1

From:

Remarks:

Yours truly,

C.F. Crozier & Associates Inc.

Anindita Datta

JA1200\1251-The Myriad Group\4397 - Georgian Glen Res. Subdivision\Contract Admin\Field Review\Testing Memos\2016.11.14 CCTV Review Sanitary KM.doc
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Consulting Engineers ‘
DATE November 14, 2016 FILE NO. 1251-4397
RE Georgian Glen SDR 35 PVC Storm Sewer System: Deflection Testing
TO File CcC

FROM Austin Spencer

The deflection fest of the storm sewer system was completed at Georgian Glen on Monday, October 31,
2016. The test was performed by Arnott Construction and was witnessed by Austin Spencer of CF. Crozier &
Associates (CFCAJ. Test was performed on the existing 300mm and 375mm dia. PVC storm sewers
combined with all associated catchbasin leads. All works were installed in 2007 by Arnott Construction,
thereby satisfying the waiting period of 30 days after installation as outlined in OPSS 410.

The deflection testing was conducted on the following sewers and their approximate lengths:

1. 119m of 300mm diameter storm sewer on Sorichetti Street;

2. 70m of 375mm diameter sanitary sewer on Claudio Court; and

3. 99m of 300mm diameter catchbasin leads fo existing CBMH’s and DCBMH's along Sorichetti Street
and Claudio Court.

Note: No deflection testing was completed on the concrete storm sewer pipe.

The mandrel used fo complete the test was cylindrical in shape with 9 evenly spaced arms. The mandrel
contact area must be measured to match or exceed OPSS 410 specifications. The contractor ufilized an
adjustable mandrel for the specified storm sewers.

The mandrel outside diameter was field measured by the CFCA on-sife representafive. Based on the field
measurements the outside diameter of the mandrel met the minimum base inside diameter for testing for
the 300mm and 375mm diameter sewer pipe as per current OPSS specifications. The mandrel testing
requirements for the Polyvinylchtoride SDR 35 gasketed sewer pipe are summarized in the following table:

Nominal Pipe | Observed Pipe Adjustment for OPSS 410 Mandrel Field Measured
Size (mm) Diameter (mm) | Deflection 7.5% (mm) | OD requirement (mm) | Mandrel OD (mm)
300 293 220 271.02 275
375 355.6 26.7 328.93 335
C.F. Crozier & Associates Inc. Page 10f 2
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Georgion Glen Storm Deflection Testing Memo
The Myriad Group November 14, 2016

The following observations were made by our office during the deflection testing of the sewer:

Diameter From To Design Pipe 1D Comments
(mm) Length (m) | (mm)

300 CBMHI CBMH2 59.8 293 Mandrel was successfully pulled through the pipe.
CBMH2 CBMH3 59.6 293 Mandrel was successfully pulled through the pipe.

CB Lead CBMH1 9.0 293 Mandrel was successfully pulled through the pipe.

CBlead | CBMH2 9.0 293 Mandrel was successfully pulled through the pipe.

CB Lead CBMH3 9.0 293 Mandrel was successfully pulled through the pipe.

CBlead | CBMH4 9.0 293 Mandrel was successfully pulled through the pipe.

CBlead | CBMHS5 9.0 293 Mandrel was successfully pulled through the pipe.

CB Lead CBMH7 9.0 293 Mandrel was successfully pulled through the pipe.

DCB Lead | DCBMH8 9.0 293 Mandrel was successfully pulled through the pipe.

CBlead | CBMH14 9.0 293 Mandrel was successfully pulled through the pipe.

CBlead | CBMHI5 9.0 293 Mandrel was successfully pulled through the pipe.

CBlead | CBMHI16 9.0 293 Mandrel was successfully pulled through the pipe.

DCB Lead | DCBMH17 9.0 293 Mandrel was successfully pulled through the pipe.

375 CBMH14 | CBMHI15 60.0 355.6 | Mandrel was successfully pulled through the pipe
CBMH15 | STM MH9 9.5 355.6 | Mandrel was successfully pulled through the pipe

Based on field testing, the mandrel was successfully pulled through all PVC storm sewers installed as per
OPSS 410 specifications.

Regards,
C.F. CROZIER & ASSOCIATES INC.

@\_-/Zf/ J

Austin Spencer, E.IT.
AS/j

J:\1200\1251-The Myriad Group\4397 - Georgian Glen Res. Subdivision\Coniract Admin\Field Review\Testing Memos\2016 11 14 Storm Mandrel
Test.doc
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Consulting Engineers

MEMO

—
DATE November 16, 2016 FILENO.  1251-4397
RE Georgian Glen Storm Sewer System: CCTV Video Inspection Review Memo

TO File CcC
FROM Anindita Datta

The CCTV video inspection of the storm sewer system was completed at Georgian Glen on Monday,
October 31, 2016, and Tuesday, November 8, 2016. The test was performed by Pipe Vision Inc., on
behalf of Arnoft Construction Lid., and was witnessed by Anindita Datta of C.F. Crozier & Associates
(CFCA). All CCTV review was completed as per OPSS 409, and all storm sewers were flushed prior to
the CCTV video review as per OPSS 409.07.01.

The CCTV video inspection was conducted on the following sewers and their approximate lengths:

198.9 m of 300mm diameter PVC storm
99.9m of 375mm diameter PVC storm

8.3m of 450mm diameter Concrete storm
87.9m of 525mm diameter Concrete storm
257.5m of 600mm diameter Concrete storm

A list of deficiencies with notes and photos for the storm sewer system as documented by CFCA during
the review of the CCTV videos are presented herein. An allowance for any required additional clean-
up or repairs has been included in the preliminary costing analysis completed by CFCA. There were no
significant issues or concerns identified based on the video review save for the following items:

1. Leakage and infiliration noted in several manholes, which will require parging and minor repair
works.

2. Debris and silt build-up within several sewer runs. Additional flushing and clean-out should
address this issue.

3. Minimal staining of sewers; no impact on conveyance capacity of sewers.

4. Leak/infiltration at one joint in 600mm diameter sewer. May require further investigation and
discussions with Town. Provisional allowance for repair in preliminary costing analysis.

C.F. Crozier & Associates Inc. Page 10f 10
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Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

Georgian Glen - Storm Sewers

CBMH15 TO MH9

¢ Ponding was observed along the entire length of the 375mm PVC pipe.

y—

CBMH15 TO CBMH14

¢ Ponding was observed along the entire length of the 375 mm PVC pipe.
e Debris {not grease) was observed approximately 27.5m and 47.3m south of CBMH15 within the 375mm
storm sewer.

C.F. Crozier & Associates Inc. Page 2 of 10
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Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CBMHI14 TO STUB

o Debris (silt) was observed approximately 1.5m south of CBMH14 within the 375mm PVC pipe.

C.F. Crozier & Associates Inc. Page 3 of 10
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Georgion Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CBMH2 TO CBMHI

» Debris was observed approximately 40m southwest of CBMH?2 in the 300mm PVC pipe.
¢ Some debris was observed in CBMH].

CB2 TO CBMH2

e Light debris was observed approximately 7.8m southeast of CB2 in the 300mm PVC pipe.

C.F. Crozier & Associates Inc. Page 4 of 10
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Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CB3 TO CB.

e Debris was observed approximately 6.1m southeast of CB3 in the 300mm PVC pipe

DCB8 TO DCBMHS

 Light debris and silt was observed approximately 2.8m south of DCB8 in the 300mm PVC pipe.
e A leak in DCBMHS8 was observed.

C.F. Crozier & Associates Inc. Page 5 of 10
Project No. 1251-4397



Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CB15 TO CBMH15

o Water was observed flowing into CBMH15.

C.F. Crozier & Associates Inc. Page 6 of 10
Project No. 1251-4397



Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CB16 TO DCBMH16

¢ Ponding and dirt observed along entire length of 300mm PVC pipe.

DICB5 TO CBMHI18

» Ponding observed approximately 5.6m along length of 450mm concrete pipe.

C.F. Crozier & Associates Inc. Page 7 of 10
Project No. 1251-4397



Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CBMHI18 TO OUTFALL

¢ Debris and backflow observed along entire length of 525mm concrete pipe.
¢ Animals (fadpole and fish) observed near outfall.

CBMH3 TO CBMH2

¢ Ponding and debris observed near CBMH2

C.F. Crozier & Associates Inc. Page 8 of 10
Praject No. 1251-4397



Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

MHé6 TO CBMH?

e Observed crack or staining of pipe (upstream face of pipe from CBMH7 to DCBMHS).

DCBMHS TO MH9

o Joint leak (infiltration) observed approximately 5.18m west of DCBMHS.
¢ Ponding and water flow observed along entire length of 600mm concrete pipe (light rain conditions).

From MH DCBMHE ', &<
To MH: STM MHBY .. & ° 8
PR g, B | RS

C.F. Crozier & Associates Inc, Page 9 of 10
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Georgian Glen Subdivision Storm Sewer CCTV Review Memo
1251-4397 November 16, 2016

CBMH16 TO MH9

 Ponding and water flow observed along entire length of 600mm concrete pipe (light rain conditions).

Yours truly,
C.F. Crozier & Associates Inc.

e

Anitdifa Datia

JA1200M1251-The Myriad Group\4397 - Georgian Glen Res Subdivision\Conlract Admin\Field Review\Testing Memaos\2016 1114 CCTV Review doc
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CROZIER The HarbourEdge Building | T.705-446-3510
40 Huron Street, Suite 301 | F.705-446-3520
& ASSO(IATES Collinu;;r;od, gN l|’.l9Y 4R3§ cfcrozier.ca

Consulting Engineers

MEMO

DATE November 4, 2016 FILENO.  1251-4397
RE Georgian Glen Water Distribution System: Hydrostatic Test

TO File cc

FROM Austin Spencer

The hydrostatic testing of the 150mm and 200mm diameter PVC internal watermain system was completed at the
Georgian Glen residential subdivision on October 28, 2016. Connections to hydrants {150mm dia.) and water
services (19mm dia.) were taken into account for the hydrostatic testing. The test was performed by Arnoft
Construction and witnessed by Austin Spencer from C.F. Crozier & Associates (CFCA).

Arnott Construction introduced water into the watermain from a plastic water drum. The water used for
measurable leakage was contained in a single 208L (55 gallon) water buckef.

Arnott Construction prepared the test the morning of October 27th and elected fo utilize the 24-hour absorption
period as allowed per OPSS 441.07.24.01. The fest section was subjected to continuous test pressure of 1035kpa
(150psi) for two hours in general conformance with OPSS 441.

The test results were as follows:
Test Section — All installed watermain within site limits.
Start Time: 8:01a.m. Finish Time: 10:01 a.m.

Start Pressure: 1048kpa (152psi) Finish Pressure: 1041kpa (151psi)

The total allowable leakage is summarized in the following table:

Allowable Leakage (L/km)
02::':;::54:‘:10372?023 Diameter of Pipe (mm) Distance (km) Total Allow?Ll))Ie Leakage
Table 1
0.082 200 [main internal) 0.215 3.53
0.082 150 (main internal) 0.417 513
0.082 19 (water services internal) 0.366 0.43
0.082 150 {hydrant services internal) 0.035 0.57
Total (L): 9.66

To return the watermain pressure to the original fesfing pressure of 1048kpa, less than 0.85 liters of make-up
water was added to the watermain. After the test was completed Arnott Construction opened Lot 30 curb stop fo

reduce the testing pressure to approximately 50PSI.



Georgian Glen Watermain Hydrostatic Test Memo
The Myriad Group November 4, 2016

The measured leakage did not exceed the allowable leakage and therefore the test section of watermain was
found fo be in general conformance with the hydrostatic testing requirements of OPSS 441.

Yours truly,
C.F. Crozier & Associates Inc.

,,b/// ‘Austin Spencer, E.LT.

J:N1200\1251-The Myriad Group\4397 - Georgian Glen Res Subdlvision\Contract Admin\Field Review\Testing Memos\2016.11 04 Watermain Hydrostatic Test.doc

THIS COMMUNICATION (S INTENDED SOLELY FOR THE ATTENTION AND USE OF THE NAMED RECIPIENTS AND CONTAINS INFORMATION THAT IS PRIVILEGED AND CONFIDENTIAL. IF YOU ARE NOT
THE INTENDED RECIPIENT, OR THE PERSON RESPOMSIBLE FOR DELIVERING THIS INFORMATION TO THE INTENDED RECIPIENT, PLEASE NOTIFY US IMMEDIATELY BY TELEPHONE, iF YOU HAVE RECEIVED
THIS INFORMATION IN ERROR, PLEASE BE NOTIFIED THAT YOU ARE NOT AUTHORIZED TO READ, COPY, DISTRIBUTE, USE OR RETAIN THIS MESSAGE OR ANY PART OF IT
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40 Huron Street, Suite 301 | F.705-446-3520
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Consulting Engineers

MEMO

DATE November 16, 2016 FILENO. 1251-4397
RE Georgian Glen Roadways: Field Review Condition Assessment

TO File cc

FROM Anindita Datta

On November 16, 2016, a visual review of the condition of the existing asphalt roadways and concrete
curb and gutters was completed by C.F. Crozier & Associates

A list of deficiencies with notes and photos for the roadways as documented by CFCA during the field
review are presented herein. An allowance for any required repairs has been included in the
preliminary costing analysis completed by CFCA. There were no significant issues or concerns
identified based on the field review save for the following items:

1. Minor chipping and cracks along several sections of concrete curbing. Structural integrity of
concrete does not appear to be compromised. Town will make final decision on lengths and
sections of curbs that require repair and/or replacement.

2. Asphalt patch on Sorichetti Street. Patch is in good condition; no repair warranted.

3. Itis possible that the Town may require a formal road condifion assessment be complefed by a
geotechnical consultant prior to acceptance of the completed works.

C.F. Crozier & Associates Inc. Page10of 4
Project No. 1251-4397



Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 Wednesday, November 16, 2016

Georgian Glen -~ Sorichetti Street

¢ Asphalt patch adjacent to Lot 31.

e Chipped curb observed along the frontage of lots 33 and 34.
e Crackin curb observed in front of Lots 32 and 33.

C.F. Crozier & Associates Inc. Page 2 of 4
Project No. 1251-4397



Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 Wednesday, November 16, 2016

Georgian Glen —- Claudio Court

e Cracked and chipped curb observed fronting Block 49.

C.F. Crozier & Associates Inc. Page 3 of 4
Project No. 1251-4397



Georgian Glen Subdivision Sanitary Sewer CCTV Review Memo
1251-4397 Wednesday, November 16, 2016

Yours fruly,

C.F. Crozier & Associates Inc.
Anindita Datta

J\1200\1251-The Myriad Group\4397 - Georgian Glen Res. Subdivision\Contract Admin\Fleld Review\Tesling Memos\2016.11.14 Curb and Road Condilions.doc
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gﬁns%zcllﬁgfns Projec! No.: 1251-4397

File No.: Georgian Glen Subdivision
ENGINEERS Date: Novernber 21, 2016

Georgian Glen Subdivision - Condition Assessment Due Diligence
Preliminary Opinion of Probable Costs

Notes:
1) This Opinion of Probable Servicing Costs is preliminary and is based on Ihe Drafi Plan of Subdivision prepared by innovative Planning Solutions (August 2016} and the approved CFCA
Engineering Drawings daled Feb, 2009,
2) Estimate of cosls for servicing is preliminary, based on an internal review of the sile and is subject 1o change as a result of future detailed design.
3) Estimate does not account for design/review fees and any applicable development charges.
4) An allowance for street lighting and hydro servicing for fulure phases has been included in this eslimate.
5] Repairs or replacement of existing hydro disiribution or utility network systems in Phase 11if any) are not included as part of this estimale.
6} Cosls for Ihe londscaping and recrealion amenities {i.e. gazebo, playgrounds, elc.) are not included in 1his estimale,
7} Conslruction of roads may vary based on recormmendalions from qualified geolechnical consuliant.
8) Eslimate assumes no dewatering; to be confirmed by Geotechnical engineer
9} Eslimate and unit prices based on recent projecls compleled in 2016 in the south Georgian Bay area, and does not include HST
10} The material enclosed reflects best judgment in ligh of the information available at the fime of preparalion. Any use which a third party makes of this information, or any reliance on or
decisions made based on it, are the responsibililies of such third parties. C.F. Crozier & Associates Inc. accepts no responsibilily for damages, if any, suffered by any third party as a
resulf of decisions made or actions based on this report.
ESTIMATED
ITEM DESCRIPTION QUANTITY UNIT ESTIMATED UNIT PRICE TOTAL
SCHEDULE A - REPAIRS & REMEDIAL WORKS FOR EX. PHASE 1 SYSTEMS
Al Road and Curb Repairs Il 5 |3 20,000.00 | $ 20,000.00
{Allowance for 100 metres of re8re of existing curb and 100 square metres of base course asphait}
A2 |Storm Sewer Repairs and/or Replacement | 15 |3 10,000.00 | $ 10.000.00
A3 |Sanitary Sewer Repairs and/or Replacement Il s |$ 20,000.00 | § 20,000.00
A4 |Stormwater Management Facility Clean-out Il s |$ 25,000.00 | $ 25,000.00
Sub Total| § 75,000.00
Construction Contingency Allowance {20%) $ 15,000.00
Total Estimated Capital Costs for SCHEDULE A $ 90,000.00

11/21/2016 2:37 PM

J:\1200\1251-The Myriad Group\4397 - ian Glen Res. ivisil i & 2018.11 21 Preliminary OPC xis
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CROZIER

Projecl No.: 1251-4397
&ASSGUATES File No.: Georgian Glen Subdivision
ENGINEERS Date: November 21, 2016

Georgian Glen Subdivision - Condition Assessment Due Diligence
Preliminary Opinion of Probable Costs

Notes:

1} This Opinion of Probable Servicing Costs is preliminary and is based on the Drafl Plan of Subdivision prepared by Innovalive Planning Solutions [August 2016) and the approved CFCA
Engineering Drawings dated Feb. 2009

2) Eslimate of cosis for servicing is preliminary, based on an infernal review of the site and is subject to change as a result of fulure delailed design

3) Estimate does not account for design/review fees and any applicable development charges

4) An allowance for slreet lighting and hydro servicing for future phases has been included in this estimate.

5} Repairs or replacement of existing hydro disiribution or ulilily nefwork systems in Phase 1(if any] are not included as part of this estimate.

6} Costs for Ihe landscaping and recreation amenities {i.e. gazebo, playgrounds, etc.) are not included in this estimate.

7) Conslruction of roads may vary based on recommendations from qualified geotechnical consultant.

8) Estimate assumes no dewatering; to be confirmed by Geolechnical engineer.

9) Estimate and unil prices based on recenl projecls completed in 2016 in the south Georgian Bay area, and does not include HST

10} The material enciosed reflecis best judgment in light of Ihe information available at the fime of preparalion. Any use which a third party makes of this information, or any reliance on or

decisions made based on it, are the responsibililies of such third parlies. C.F. Crozier & Associates Inc. accepts no responsibilily for damages, if any, suffered by any third party as @
result of decisions made or aclions based on this report

ESTIMATED
ITEM DESCRIPTION QUANTITY UNIT ESTIMATED UNIT PRICE TOTAL
SCHEDULE B - CONNECT TO MUNICIPAL SYSTEMS (ROADS & UNDERGROUNDS) FOR PHASE 1
Paved Road S Y
Roadworks Width (m) Length (m} Area (m’)
20m Municipal Road c/w curb and gutter 8,5 45 383
Restoration on Woodland Park Road 8.5 100 850
Bl  |Preparation & Fine Grading of subgrade for Roadway & Parking 15200 m? |3 200(8 3,040.00
B2  |Supply, Place & Compact Road Materials for Connection Road to Woodland Park
a)|150mm Granular ‘A’ Road Base anl m® |5 10.00|% 4,700.00
b)|450mm Granular '8’ Road Sub-base azo m® [§ 13.00 | § 5,590.00
)| 50mm Hot Mix HL8 Base Course Asphall asol m? [ 14.00 | $ 5,320.00
d){40mm Hot Mix HL3 Surface Course Asphalt 20| m* |$ 12.00 | % 4,560.00
B3  |Supply and Place 100mm dia. Subdrain ¢/w connections 125 m $ 2500 (% 3,125.00
B4 |Supply and Install Concrete Curb & Guhter 125 m S 65.00 | % 8,125.00
BS  |Supply, Place & Compact Road Materials for Restoration on Woodland Park
al{150mm Granular ‘A’ Road Base 050 m? |$ 10.00 | $ 10.500.00
b)|450mm Granular 'B* Road Sub-base 950 m* [$ 13.00 (8 12,350.00
cJ|50mm Hot Mix HL8 Base Course Asphalt 850 m® [$ 14.00 (% 11,900.00
d||40mm Hol Mix HL3 Surface Course Asphalt 850 m’ [$§ 12.00[5 10,200.00
B6  |Supply, Place & Compact Road Malerials for Sorichetti Street & Claudio Court
al[40mm Hot Mix HL3 Surface Course Asphalt sw0l m? |$ N.00[%5 %6,100.00
B7  |Supply and Inslall 200mm dia. Watermain ¢/w appurtenances & commissioning &0 m 5 300.00 | § 18,000.00
B8 |Locate and Connecl fo ex. 400mm @ W/M lvia live lap connection) c/w Resloration 2l s $ 7,50000 |5 15,000.00
B9  [Supply and Install Services to ex Lols on Woodland Park c/w restoralion | 5 10,000.00 |5 10,000.00
B10  |Supply and install 200mm dia. Sanitary Sewer c/w conneclion o ex plug 05 m $ 20000 |5 21,000.00
Bl |Supply and install 1200mm dia. Sanitary Manholes 2| ea |$ 8,000.00 | $ 16.000.00
BI2  |Landscaping of SWM Facility | s |$ 50,000.00$ 50,000.00
BI3  |Streetscaping of Phase 1roadways (fopsoil & sod) | 1 3500000 % 35,000.00
B14  [Sidewalks & Irail systems in Phase 1 1l s $ 45,000.00| 5 45,000.00
Sub Total| $ 345,510.00
Construction Contingency Allowance {20%) $ 69,102.00
Total Estimated Capital Costs for SCHEDULE B $ 414,612.00

JA120¢

11/2172018 2:37 PM
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CROZIER

Project No.: 1251-4397
&ASSO(IATES File No.: Georgian Glen Subdivision
ENGINEERS Dale: November 21, 2016

Georgian Glen Subdivision - Condition Assessment Due Diligence
Preliminary Opinion of Probable Costs

Notes:

1) This Opinion of Probable Servicing Costs is preliminary and is based on the Drafi Plan of Subdivision prepared by Innovalive Planning Solutions {Augusi 2016} and the approved CFCA
Engineering Drawings dated Feb. 2009,

2} Eslimale of costs for servicing is preliminary, based on an infernal review of the sile and is subject to change as a result of fulure detailed design.

3} Eslimate does not accounl for design/review fees and any applicable development charges,

4) An allowance for sireet lighting and hydro servicing for future phases has been included in this estimate

5) Repairs or replacement of existing hydro distribulion or utility network systems in Phase 1 (if any} are not included as part of his eslimate.

6) Cosls for the landscaping and recreation amenilies {i.e. gazebo, playgrounds, etc.) are nol included in this estimale.

7) Construction of roads may vary based on recommendalions from qualified geotechnical consultant

8) Eslimate assumes no dewatering; to be confirmed by Geolechnical engineer.

9 Estimate and unit prices based on recent projecls completed in 2016 in Ihe soulh Georgian Bay area, and does not include H5T

10} The material enclosed reflects best judgment in light of the information available at the time of preparation. Any use which a third party makes of Ihis information, or any reliance on or

decisions made based onit, are the responsibililies of such third parties. C.F. Crozier & Associales Inc. accepts no responsibilily for damages, if any, suffered by any third party as a
result of decisions made or aclions based on this report

ESTIMATED
ITEM DESCRIPTION QUANTITY UNIT ESTIMATED UNIT PRICE TOTAL
SCHEDULE C - SERVICING OF FUTURE PHASE 2 LANDS
Paved Road Summary
Roadwort Width (m) Length (m) Area (m?)
20m Municlpal Road ¢/w curb and gutter 8.5 120 1020
Cal Preparation & Fine Grading of subgrade for Roadway & Parking 1B m* s 2.00|% 3,020.00
C2  |Supply, Place & Compact Road Materials
al{150mm Granular ‘A’ Road Base 1510 m® | $ 10.00 | § 15,100.00
bl|450mm Granular 'B' Road Sub-base 1370l m [$ 13.00 % 17,810.00
)| 50mm Hot Mix HL8 Base Course Asphalt 2l m® |§ 1400 (% 17,080.00
djj4omm Hot Mix HL3 Surface Course Asphalt 12200 m? |$ 1200 (% 14,640.00
C3  [Supply and Place 100mm dia. Subdrain c/w conneclions 295 m $ 2500 [ $ 7.375.00
C4  |Supply and Install Concrete Curb & Gutter 2950 m $ 65.00 [ § 19,175.00
C5  |Supply and Install 200mm dia, Watermain ¢/w appurtenances & commissioning 135 m 5 300.00 | $ 40,500.00
C6  |Supply and Install 19mm Water Services 6] ea |5 1,500,001 % 24,000.00
C7  |Supply and Install Fire Hydrant ¢/w valve & lead 1| ea |5 8.000.00 | § 8,000.00
C8  [Supply and Install 200mm dia. Sanitary Sewer c/w connection 1o exisling nsy m $ 20000|% 23,000.00
C9  |Supply and Install 1200mm dia. Sanitary Manholes 3 ea |$ 8,000.00 | $ 24,000.00
C10  |Supply and Install 125mm dia. Sanitary Services 6] ea [$ 1,500.00 | § 24,000.00
CI1 [Supply and Install Storm Sewers ¢/w connection fo existing
a}{300mm dia. {including CB leads) 55| m |$§ 160.00 | § 8,800.00
bl{375mm dia 0 m |[$ 17500 | § 8,750.00
C12  |Supply and Install storm sewer structures
a}{1200mm dia. Catch Basin Mainienance Hole 2 ea |$ 8,500.00 | § 17.000.00
bl|1200mm dia. Storm Maintenance Hole 2 ea |5 8,500.00 |5 17,000.00
cl{Catch Basin ¢/w slandard grate 2| ea |%5 1.500.00 | § 3.000.00
C13  |Electrical and Street Lighling Allowance 16| ea [$ 500000 | $ 80,000.00
Cl4  [Sedimeni and Erosion Conlrols 1 15 (S 10,000.00 | § 10,000,00
C15  |Shreetscaping of Phase 2 roadways {fopsoil & sod} 1 1S |5 15,000.00 | 5 15,000.00
Cl6  [Sidewalks &trail syslems in Phase 2 1l s $ 15,000.00 | § 15,000.00
Sub Total| $ 412,250.00
Consiruction Contingency Allowance {20%) $ 82,450.00
Total Estimated Capital Costs for SCHEDULE C $ 494,700.00

11/21/2016  2:37 PM
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CROZIER
Projecl No : 1251-4397
&ASSOGATES rDllﬁlce Nz : Georgian Glen Subdivision

ENMGIMNEERS Date: November 21, 2016

Georgian Glen Subdivision - Condition Assessment Due Diligence
Preliminary Opinion of Probable Costs

Noles:

1) This Opinion of Probable Servicing Cosls is preliminary and is based on the Draft Plan of Subdivision prepared by Innovative Planning Solutions {August 2016) and the approved CFCA
Engineering Drawings dated Feb. 2009
2) Estimate of cosls for servicing is preliminary, based on an internal review of the site and is subject to change as a result of future detailed design.
3) Estimate does not account for design/review fees and any applicable developmenl charges
4) An allowance for street lighling and hydro servicing for fulure phases has been included in lhis estimate
5) Repairs or replacement of existing hydro distribulion or utility network systems in Phase 1(if any) are not included as part of this estimate
6) Costs for the landscaping and recrealion amenilies fi.e. gazebo, playgrounds, etc.) are not included in this estimale
7 Construction of roads may vary based on recommendations from qualified geolechnical consuliant.
8) Eslimate assumes no dewalering; to be confirmed by Geolechnical engineer.
9) Eslimate and unil prices based on recent projects completed in 2016 in the south Georgian Bay areq, and does not include HST
10) The material enclosed rellects best judgment in lighl of the information available at Ihe fime of preparalion, Any use which a lhird party makes of this information, or any reliance on or
decisions made based on it, are Ihe responsibilities of such Ihird parlies. CF. Crozier & Associales Inc. accepts no responsibility for domages, if any, suffered by any third party as o
result of decisions made or actions based on this reporl

M DESCRIPTION e | ot | esTimaTeD N pRice TOTAL
SUMMARY OF PRELIMINARY OPINION OF PROBABLE COSTS
SCHEDULE A - REPAIRS & REMEDIAL WORKS FOR EX. PHASE 1 SYSTEMS 5 75,000.00
SCHEDULE B - CONNECT TO MUNICIPAL SYSTEMS (ROADS & UNDERGROUNDS) FOR PHASE 1 $ 345,510.00
SCHEDULE C - SERVICING OF FUTURE PHASE 2 LANDS $ 412,250.00
Sub Total Schedule A-C K] 832,760.00
Construction Contingency Allowance (20%) $ 166,552.00

Total Estimated Capital Costs [ 999,312.00

11/212018 2:37 PM

J:A120011251-The Myriad Group\4397 - Georgian Glen Res visi i & 16.11 21 Preliminary OPC xis



Georgian Glen Subdivision Functional Servicing & Stormwater Implementation Report
The Myriad Group February 2017

APPENDIX C

Stormwater Management Report
(RJ. Burnside & Associates Ltd., January 2003)

C.F. Crozier & Associates Inc.
Project No. 1251-4397



Stormwater Management Report
Sorichetti Development Group Inc.

Town of The Blue Mountains

January 2003

JB File No: PG 02 3903

Prepared by:

.J. Burnside & Associates Limited
Engineerg, Hydrogeologists, Environment Consultants
3 Ronell Crescent
Collingwood, Ontario
L9Y 4J6

H:\2002\PG 02 3903\Reports\S WM Report.doc
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Stormwater Management Report Town of The Blue Mountains
Sorichetti Inc.

STORMWATER MANAGEMENT REPORT
SORICHETTI DEVELOPMENT GROUP INC.
TOWN OF THE BLUE MOUNTAINS
RJB FILE NO: PG 02 3903

1.0 INTRODUCTION

R.J. Burnside & Associates Limited has been retained by the Sorichetti Development
Group Inc. to complete a preliminary Stormwater Management Report to investigate the
existing and proposed surface drainage issues for the Sorichetti Subdivision. The report
is intended to support the draft plan of the subdivision application and has been prepared
to a level of detail sufficient for issuance of conditions of draft approval related to
stormwater management anticipated from the Grey Sauble Conservation Authority, Town
of The Blue Mountains, Ministry of Transportation and the Ministry of the Environment.

The subject lands are located on Part of Lot 28, Concession 7, Town of the Blue
Mountains. The subdivision is to consist of 55 detached single family dwellings on
approximately 12.3 ha of land. The site is a triangular parcel bounded by the Georgian
Trail to the north and by Grey County Road 40 to the east. The general location of the
property can be seen in Figure 1.

2.0 Pre-Development Site Conditions
2.1 General

The site is generally forested with the exception of an area in the central portion of the
site. At this location, the Town of the Blue Mountains owns and operates a communal
leaching bed for the Lakeside Drive development, situated between Highway 26 and the
Georgian Bay. It should be noted that this leaching bed will be decommissioned upon the
delivery of municipal sanitary services to Camperdown.

2.2 Soil Conditions

According to the soil survey of Grey County, the site and its contributing catchments are
composed of a variety of soil types. The soils in the area are predominately Wiarton
loam and Vincent silt clay loam with smaller sections composed of Brookston clay,
Wiarton silt loam and Tecumseth sand.

The site’s soils were classified as 37.5% Wiarton silt loam and 62.5% Tecumseth sand
(See Appendix A). Wiarton silt loam belongs to hydrologic soil group BC and is a
medium textured, imperfectly drained soil derived from dolomitic limestone till.
Tecumseth sand belongs to soil group AB and is a imperfectly drained. It can be
classified as well sorted sandy outwash. The hydrologic soil groups were determined in

R.J. BURNSIDE & ASSOCIATES LIMITED 1
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accordance with the Ontario Ministry of Transportation’s (MTO) soil classification
system.

2.3 Existing Drainage Patterns and Systems

The limits of the external drainage areas contributing to the site or the site’s outlet was
established using 1:10,000 Ontario Base Maps. It was determined that there are three
external drainage areas, Catchments 101, 102 and 103 respectively, which share a
common outlet with the site. The site has also been delineated into two Catchments (104
and 105), which were delineated using the more detailed topographic information from
the draft plan. The two internal drainage areas have different outlets. Catchment 104
discharges from Outlet B while Catchment 105 discharges from Outlet A.

The drainage divides for the external and internal drainage areas are identified in Figures
2 and 3 respectively. Each of the six catchments have distinct drainage features which
will be discussed in the following sections.

It should be noted that the total area of the internal drainage areas (i.e. 104 and 105) are
greater than the area of the site. This is to account for drainage from County Road 40 and
the Georgian Trail.

2.3.1 Catchment 101

Sheet flow from the southern portion of Catchment 101 drains into a stream which flows
into a forest and dissipates. From this point, roughly half the length of the catchment in
the northerly direction, sheet flow drains into the ditch along County Road 40. A cross
culvert then conveys the flow under County Road 40 and into the well-defined channel at
the south-west corner of Catchment 104. Flow is conveyed through the well-defined
channel and is discharged from the north-west ¢corner of Catchment 104 (hereinafter
referred to as Outlet B) into the ditch along the south side of the Georgian Trail. It is
discharged from the ditch, through a culvert under the Georgian Trail (hereinafter
referred to as Outlet C) and then through another culvert under Highway 26 before
reaching Georgian Bay.

2.3.2 Catchment 102
In Catchment 102, runoff drains as sheet flow in the northeasterly direction and into the

ditch on the south side of the Georgian Trail. Flow is conveyed in the ditch to Outlet C
eventually reaching Georgian Bay in a similar manner to that from Catchment 101.

R.J. BURNSIDE & ASSOCIATES LIMITED 2
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2.3.3 Catchment 103

This drainage area also drains as sheet flow in the northeasterly direction into the ditch
along the Georgian Trail to Outlet C, combining with the flow of Catchments 101 and
103.

2.3.4 Catchment 104

Catchment 104 drains in the north-westerly direction via sheet flow and is discharged
from Outlet B. Flow is conveyed in the ditch, through Outlet C beneath Highway 26
before being discharged into Georgian Bay. A well-defined channel exists along the
southwest property line of the Sorichetti site. It conveys external drainage from
Catchment 101 along the property line before dissipating approximately 200 metres south
of the Georgian Trail. This external flow (as noted in Section 2.3.1) continues to drain
northward before reaching the Georgian Trail.

2.3.5 Catchment 105

Catchment 105 drains via sheet flow toward the northeast corner of the site. It is then
discharged from Outlet A, through culverts under the Georgian Trail and County Road 40
before reaching the main watercourse within Watershed 34 (per Craigleith Camperdown
Subwatershed Study, GSCA 1993) at Highway 26. From this point, drainage is conveyed
beneath Highway 26 and into the Georgian Bay.

2.4 Culvert Capacities

Each of the catchments, as mentioned previously, drain under Highway 26 by means of a
culvert. These culverts were surveyed to determine their existing flow capacity.

In accordance with MTO Directive B-100, development of the subject lands must not
produce flows that exceed the capacity of the culverts under Highway 26. Culverts
beneath Highway 26 are to have a minimum 25 year capacity per Directive B-100. Table
1 shows the capacities of the culverts under Highway 26 which convey the flow from the
site’s outlets:

Table 1: Highway 26 Culverts

Description Outlet A Outlet C
Type Concrete Box Concrete Box
Height (m) 2.2 2.4
Width (m) 3.65 4.30
Slope (m/m) 0.0318 0.006
Capacity (m’/s) 2.71 3.44
Equivalent Return Period (Yr.) | 100 100
R.J. BURNSIDE & ASSOCIATES LIMITED 3
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3.0 DESIGN CRITERIA

The stormwater management design of the proposed development will incorporate the
policies and criteria of a number of agencies including Ministry of Environment, Town of
the Blue Mountains, Grey Sauble Conservation Authority and Ministry of Transportation.

The Sorichetti site is adjacent to lands studied in the Craigleith Camperdown
Subwatershed Study (Gore and Storrie, 1993). In fact, a small portion of the subject
lands (Catchment 105) is tributary to Watershed 34 as per the Subwatershed Study. Asa
result, this study was referenced with respect to stormwater objectives and criteria. The
stormwater management design criteria for the development are summarized below:

1. Development Standards (Town of Blue Mountains)
e urban cross section
e 5 year storm sewer
e lot grading at 2% optimum

2. Peak Flow (MTO, GSCA)
e “post to pre” control for 100 year event

3. Water Quality (GSCA, MOE)
e Level 1 Control

4, Erosion (GSCA)
¢ setback from top of bank
e 24 hour extended detention for 25 mm event

4.0 PoOST-DEVELOPMENT CONDITIONS

4.1 General

Post-development drainage patterns on the site will be generally consistent with that of
existing conditions. Pre-development catchments 101, 102 and 103 are unchanged by
development. The internal drainage area was broken up into four smaller areas:
Catchments 2104, 2105, 2106 and 2107 (See Figure 4). Catchments 2104, 2106 and
2107 drain to Outlet B from where they are conveyed to Outlet C. Catchment 2105
drains to Outlet A. Drainage from Catchment 2104 is treated in a stormwater
management facility.

The development will consist of 55 detached single-family dwellings. The residential
lots will vary between 0.07 to 0.2 hectares and will have a minimum frontage of 18.0
metres. The lots will be fully serviced by municipal water and sanitary sewerage. The
internal streets will be constructed as an urban cross section contained within a 20 metre
minimum municipal road allowance.

R.J. BURNSIDE & ASSOCIATES LIMITED



Stormwater Management Report Town of The Blue Mountains
Sorichetti Inc.

The development will utilize the dual drainage concept of both minor and major flow
systems. The storm sewer (minor system) within the development will be designed to
convey the 5 year event. Overland flow (major system) in excess of the 5 year event will
be contained within the road allowance or within designated drainage easements. The
backyards of lots will drain into grassed swales.

The methodology for labeling the post-development watersheds consists of the addition
of “2” as a prefix to the pre-development watershed number (eg. pre-development
watershed 104 becomes post-development watershed 2104).

4.2  Post-Development Drainage

4.2.1 Catchment 2104

Catchment 2104 is approximately 9.9 ha and consists of Streets A, B and C, Lots 2 to 55,
Blocks 56, 57 and 58 (park), the stormwater management pond and a portion of Block 60
(open space). Lots 2 through 17 and Lot 20 will incorporate split drainage, while all
other lots are intended to be graded as “back to front” drainage. Post-development
drainage generally follows the south-to-north pattern of pre-development. Flow from the
lots and roads is conveyed by the major and/or minor system to the stormwater
management facility. After being treated in the stormwater management facility, flow is
discharged from Outlet B. Preliminary grading and drainage design of the Sorichetti
subdivision, which reflects the limits of Catchments 2104, is shown in Figure 4.

4.2.2 Catchment 2105

Catchment 2105 is smaller than the pre-development Catchment 105 due to the fact that
Street A intercepts drainage that in pre-development conditions would have been
discharged from Outlet A. Catchment 2105 will consist of Lot 1, a portion of Lot 2 and
Block 59 (Open Space). Runoff drains as sheet flow to the northeast corner of the
catchment. It is discharged from Outlet A, through a culvert under the Georgian Trail,
through a culvert under County Road 40 and into the ditch along Highway 26, before
crossing Highway 26 and into the Georgian Bay (See Figure 4).

4.2.3 Catchment 2106

Catchment 2106 is composed of open space (Block 60). The area drains via sheet flow
into the well-defined channel along the southwest property line. (see Section 2.3.4)

4.2.4 Catchment 2107

Catchment 2107 is composed of rear yards (Lots 3 to 17 and Lot 20) and the south half of
the Georgian Trail right of way. The rear lot area drains into the existing ditch along the
Georgian Trail, through a proposed cross culvert under Street C, before being discharged
from Outlet B (See Figure 4). It should be noted that the culvert under Street C will be
sized in the detailed design stage.

R.J. BURNSIDE & ASSOCIATES LIMITED 5
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5.0 HYDROLOGIC ANALYSIS

5.1 Stormwater Modelling

Hydrologic modelling to determine pre-development and post-development flows was
performed using the SWMHYMO software package. SWMHYMO is a successor of the
original HYMO program and is similar to OTTHYMO89. The model uses rainfall events
to simulate the transformation of rainfall into surface runoff based on topography, soil
types and land use.

Catchment 2104 was modelled using the DESIGN STANDHYD command in
SWMHYMO in order to account for impervious area. All the other catchments were
modelled using the CALIB NASHYD command. The ROUTE RESERVOIR command
was used to model the effects of a stormwater management facility. The ROUTE
CHANNEL command was used to model the channels that convey the flow.

The SCS curve numbers for the internal and external drainage areas were determined
using weighted averages based on soil type and land use. The time to peak was
calculated using the Uplands method. See Appendix A for calculations.

The 24 Hour Chicago storm distribution was used as per requirements of the Ministry of
Transportation (MTO, 1997) for land development proposals which contribute drainage
to provincial highway systems (ie. the existing culvert beneath Highway 26). Intensity
Duration Frequency Curves from the Owen Sound climate station were used for the 2, 5,
10, 25 and 100 events.

5.2 Pre-Development Results

The parameters used in the modelling, as well as pre-development SWMHYMO files,
can be found in Appendix A and B respectively. See Figure 5 for the SWMHYMO
modelling schematic. Table 2 provides a summary of the pre-development peak flow
rates occurring at Outlets A and C.

Table 2: Pre-Development Peak Flows

Pre-Development Peak Flow (m’/s)
Storm Event Outlet A Outlet C
(Yr.) (2.2 ha) (269.1 ha)
2 0.02 0.74
5 0.04 1.31
10 0.05 1.74
25 0.07 2.34
100 0.10 3.30

R.J. BURNSIDE & ASSOCIATES LIMITED
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5.3 Post-Development Results

The parameters used in the post-development modelling as well as the post-development
SWMHYMO files are also found in Appendix A and B respectively. Refer to Figure 6
for the SWMHYMO post-development modelling schematic. The post-development
peak flow rates occurring at Outlets A and C are summarized in Table 3. For comparison
purposes, the pre-development flow rates are also included on the table.

Table 3: Pre-Development and Post-Development Peak Flow Summary

Storm | Pre-Development Uncontrolled % Change
Event Peak Flow Post-Development
(Yr) _(m3/ s) Peak Flow

(m’/s)

Outlet A | Outlet C | Outlet A | Outlet C | Outlet A | Qutlet C
(22ha) | (269.1ha) | (0.9ha) | (270.4 ha)

2 0.02 0.74 0.01 0.74 -50 0

5 0.04 1.31 0.01 1.32 -75 | +0.8
10 0.05 1.74 0.02 1.74 -60 0
25 0.07 2.34 0.03 2.35 -60 +0.4
100 0.10 3.30 0.04 3.31 -60 +0.3

Table 3 reflects the percentage change in peak flow occurring at Outlets A and C. The
peak flow rates at Outlet A are expected to decrease by between 50 — 75%, principally
due to the reduced post-development drainage area.

The peak flow rates occurring at Outlet C are relatively unchanged with the development
of the Sorichetti site. This is due to the timing of the peaks of the hydrographs which
contribute flow to Outlet C. The peak flow rates experienced at Outlet C are dominated
by the large external drainage area, Catchment 2101, which is less hydrologically
responsive than the Sorichetti site and the downstream external areas (Catchments 2102
and 2103). The peak flow from the Sorichetti site will occur before the peak flow from
the much larger Catchment 2101 occurs. As a result, the peak flow of the total
hydrograph at Outlet C for Catchments 2101, 2102, 2103 and 2104 combined is only
0.3% higher from pre to post-development (See Table 3). This timing of hydrograph
phenomena is graphically illustrated in Figure 7.

One can therefore conclude that attenuation for the purposes of controlling post-
development peak flows to pre-development rates is not warranted for the Sorichetti site.
Notwithstanding the fact that “post-to-pre” control is not required, a stormwater
management facility has been proposed which will provide water quality and erosion
control to the subject development.

Burnside also reviewed the capacity of the culverts beneath Highway 26 in the post
development modelling exercise. With respect to the Watershed 34 culvert at Highway

R.J. BURNSIDE & ASSOCIATES LIMITED
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Figure 7: Timing of Peaks for Catchment 2104 and Catchments 2101, 2102 and 2103
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26, its capacity exceeds the anticipated 100 year post-development flow of 2.7 m*/s
which was previously established by Burnside (see Stormwater Management and Water
Budget Report for Georgian Bay Club, April 2002). With respect to Outlet C, the
existing Highway 26 culvert has a capacity of 3.44 m*/s (per Table 1), which is in excess
of the 100 year peak flow of 3.3 m%/s. This far exceeds the minimum required 25 year
capacity per MTO Directive B-100.

6.0 STORMWATER MANAGEMENT PLAN

The stormwater management plan for the Sorichetti site has been developed to address
the three principle design criteria, namely peak flow control, water quality control and
erosion control.

6.1 Peak Flow Control

It has been determined that it will not be necessary to provide peak flow control for this
site. Flows discharged throughout Outlet A will be reduced by 50 — 75% from the pre-
development rates. Due to the timing of peaks, peak flows will remain relatively
unchanged at Outlet C. Therefore, flood storage for the purposes of peak flow control is
unwarranted for the subject development.

6.2 Water Quality Control

Burnside undertook a preliminary screening of stormwater management practices suitable
for the Sorichetti site to achieve Level 1 quality control. The treatment train for water
quality will consist of lot level, conveyance and end-of-pipe control.

Lot Level Control

Roof leaders will be disconnected from the storm sewer system and permitted to
discharge across pervious surfaces on the residential lot. This will encourage infiltration
at source on the site.

Conveyance Control

The Town of Blue Mountains development standards for residential subdivisions of this
nature require use of an urban cross section. However, the preliminary grading of the
Sorichetti site has been developed to accentuate the use of grass swales along the lot lines
with back to front drainage. Furthermore, from its discharge point at Outlet B to Outlet
C, runoff from the Sorichetti property will be conveyed within an existing grassed ditch
over 500 m long.

R.J. BURNSIDE & ASSOCIATES LIMITED 8
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End of Pipe Control

The final element to the treatment train approach to stormwater quality control is the use
of a wet pond with extended detention. Based on accepted des1gn guidelines (MOE
1994) the pond will have a permanent pool volume of 1000 m® and extended detention of
approximately 700 m>. It should be noted that the requirement for extended detention is
governed by the erosion control criteria (see Section 6.3). The supporting calculations
for the preliminary sizing of the stormwater management facility are found in Appendix
A. This includes the preliminary stage/storage relationship.

A preliminary grading plan has been prepared for the stormwater management facility
(See Figure 8). Based on the preliminary design, the permanent pool elevation has been
established at 183.5 m. A 100 mm diameter orifice will control the discharge from the
SWM facility to provide the necessary extended detention. At elevation 184.3 m, flow is
discharged from the facility via an overflow control weir. The SWM pond configuration
will be finalized in the detailed design.

6.3 Erosion Control

/
As per the requirements of the GSCA, erosion control must also be provided for a runoff
discharge from the subject lands. Based on runoff generated by a 25 mm four hour
Chicago storm, approximately 770 m’ of extended detention is necessary. This runoffis
to be detained from between 24 to 48 hours. Supporting calculations are found in
Appendix A.

7.0 EROSION SEDIMENT CONTROL DURING CONSTRUCTION

Slopes within the subject lands vary from relatively flat areas in the order of 3% to much
steeper slopes along the open space areas. The areas containing the steep slopes will not
be developed. In order to mitigate the effects of topsoil stripping and construction over
the proposed development area of the site, the following practices are recommended
during construction:

e Topsoil stripping should be carefully controlled with stockpiles established well
away from the westerly drainage ditch and Georgian Trail ditch.

o Silt fence should be installed around the down gradient edges of the property to .
collect and treat sheet flow.

e Rock check dams should be installed at intervals along the ditches.

o The stormwater management facility should be utilized as a temporary sediment
basin during construction.

By implementing these measures and other good housekeeping approaches during
construction, the release of unwanted sediment during construction will be avoided.

R.J. BURNSIDE & ASSOCIATES LIMITED
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8.0 RECOMMENDATIONS AND CONCLUSIONS

Based on the preliminary stormwater management analysis undertaken by Burnside for
the subject development, we conclude the following:

e The subject lands drain to two separate outlets (Outlet A and Outlet C).

e With the development of the site, peak flows occurring at Outlets A and C will be
at or below the pre-development levels.

e Due to the proximity of the Sorichetti site in relation to the external drainage
areas, peak flow control is not warranted for the property.

e Water quality control will be achieved by treatment train approach consisting of
lot level, conveyance and end of pipe facility. The end of pipe facility will consist
of a wet pond operating with extended detention.

e Construction effects can be mitigated with appropriate erosion sediment control
measures installed during the construction phases.

Based on the conclusions noted above, Burnside recommends that Conditions of Draft
Approval associated with stormwater management be issued by the respective agencies
for the Sorichetti subdivision.

Respectively prepared by:

R.J. BURNSIDE & ASSOCIATES LIMITED

.

Thomas Dole, B.Sc.Eng.

10r Water Resource Engj

CFChd
H:\2002\PG 02 3903\Reports\SWM Report_12042002.doc
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Peto MacCallum Ltd,

CONSULTING ENGINEERS

June 15, 2007 PML Ref.: 04BF0O1
Report: 4

Mr. Russell Sorichetti

Sarichetti Development Group Inc.
1280 Terwillegar Avenue

Suite 4

Oshawa, Ontario

L1J 7A5

Dear Mr. Sorichetti

Geotechnical Consultations

Georgian Glen Subdivision

County Road 40 and Woodland Park Road
Town of the Blue Mountains, Ontario

Further to the request from Mr. lan McCutcheon of C.F. Crozier & Associates Inc., we herein
provide comments on drawings provided for the above noted project.

For the above noted project, under C.F. Crozier & Associates Inc. Project Number 101-250, the
following drawings, dated May 14, 2004, were provided for our review: PP1, PP2, PP3, GENT1,
LG1, LG2, SWM1, DT1 and DT2. A review of these drawings in conjunction with our previous
reports for this project, PML Ref.: 04BF001, Report 1, dated March 30, 2004, PML Ref.:
04BF001, Report 2, dated July 30, 2004 and PML Ref.: 04BF001, Report 3, dated July 15, 2005,

was conducted. The following comments are provided.

1. Drawing SWM 1 — Detail ‘D’ makes reference to Granular C Backfill. The backfill
should be OPSS Granultar B. Also within this detail, Filter Cloth 270R should
also be placed between the granular backfill and the armour stone.

2. Drawing SWM1 — A note in the bottom right corner indicates that a clay liner may
be required in the pond depending on existing site conditions. It is
recommended that test pits be utilized to determine site sail and groundwater
conditions at the pond location in order to clarify design requirements prior to
construction.

3. Drawing LG1 and LG2 - Each lot has a proposed underside of footing noted.
Based on the boreholes the proposed founding elevations appear satisfactary.

19 Churchill Drive, Barrie, Ontario LIN 825
Tel- (705) 734-3900 Fax: (706) 734-9911
E-mail- barrie@petomaccallum.com
BARAIE, BRAMPTON, HAMILTON, KITCHENER, TORONTO



Georgian Glen Subdivision, Town of The Blue Mountains /7
PML Ref.: 04BFQ01, Report: 4 wt

June 15, 2007, Page 2

4. Drawing LG1 and LG2 — Accurate survey control and as built drawings are
recommended for areas of engineered fill. As built drawings may help mitigate
some of the grading issues encountered with regards to engineered fill limits if
there is a long period of time between grading and house construction. It is also
noted that if there is a long period of time between the grading and house
construction, the upper portion of the engineered fill may become weathered,
essentially unsuitable for support of house foundations and thus may require
remedial work.

5. Drawing DT1 — Note 12 indicates asphalt is to be compacted to 97% Marshall
Density. This note should indicate that asphalt should be compacted to 92 to
96.5% of Maximum Relative Density, in accordance with OPSS 310.

6. In our Report 1, dated March 30, 2004, underfloor drains were recommended.
No mention of underfloor drains was observed on the drawings provided.

We trust this report is sufficient for your present purposes. If you have any questions, or when we
may be of further assistance, please do not hesitate to contact our office.

Sincerely

Peto MacCalIum/@. _ /
v

Geofftey R. White, P.Eng’
Manager Geotechnical and Geoenvironmental Services

GRW:|ib

1 cc: Client (+email)

1 ¢ce: C.F. Crozier & Associates Inc. (+email)
1 ¢c: PML Barrie

1 cc: PML Toronto



Peto MacCallurm Ltd.

CONSULTING ENGINEERS

July 14, 2005 PML Ref.: 04BF001
Report: 3

Mr. Russell Sorichetti

Sorichetti Development Group Inc.
1280 Terwillegar Avenue

Suite 4

Oshawa, Ontario

L1J 7A5

Dear Mr. Sorichetti

Geotechnical Consultations

Georgian Glen Subdivision

County Road 40 and Woodland Park Road
Town of the Blue Mountains, Ontario

Further to the facsimile tran‘smission of July 7, 2005, from Mr. Greg Wild of CF Crozier &
Associates Inc., and subsequent telephone conversations with Mr Wild, we present herein the
following comments/recommendations regarding assessment/use of on-site material as clay liner
material for the wet pool area of the stormwater management pond and as engineered fill to

support buildings.

Details of the geotechnical investigation for the project were presented in PML Ref.. 04BFQ01,
Report 1, dated March 30, 2004. A supplementary report was issued July 30, 2004.

Pond Liner

At the time of this report, it is understood the site of the proposed pond is still not accessible to
drilling equipment due to heavy vegetation covertopography. AS mentioned in previous
correspondence, and as discussed with Mr. Wild, it will be necessary to obtain soil samples from

the actual pond area in order to carry out a detailed assessment of requirements.

It is understood construction is scheduled to begin this summer and it is recommended provisions

be made to carry out test pits at the pond as soon as possible following grubbing.

In the mean time, the following material and construction specifications for pond liner material are

presented for your consideration.
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1. The material should comprise silty clay having a hydraulic conductivity of less
than 1 x 10° cm/sec.

2 The material should be free of topsoil, organics, roots, frozen or otherwise
deleterious material. Any cobbles/boulders (longer than 75 mm) should be
removed.

3. The liquid limit of the material should be between about 25 and 45 with a
plasticity index of not less than 10 (ideally between 12 and 18).

4. The moisture content of the material at the time of placement should be at or
slightly wetter than optimum.

5. The material should be placed in maximum 150 mm thick lifts compacted to a
minimum 95% Standard Proctor maximum dry density.

6. The subgrade should be examined by geotechnical personnel from Peto
MacCallum Ltd. prior to placing the liner.

7. Earthworks operations should be inspected on a full time basis by Peto
MacCallum Ltd. to approve subgrade preparation, ensure satisfactory placement,
and compaction techniques and verify the specified degree of compaction is
achieved uniformly throughout, as well as to ensure consistency/suitability of the
liner material.

Engineered Fill

It is understood some areas will be filled. Fill areas that will support settlement sensitive facilities
(utilities, pavement, houses) must be constructed as engineered fill. General guidelines for
construction of engineered fill are appended, which should be read in conjunction with the
following:

1. Surficial topsail should be stripped and stockpiled for future landscaping. The
topsoil at the borehole locations ranged between 80 and 200 mm. Allowances
should be made to account for variations between boreholes and inevitable
stripping of some of the underying mineral soil. Quantities could increase
substantially depending on stripping procedures and weather conditions.
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2. Ideally, the exposed subgrade should be proofrolled subject to inspection by
geotechnical personnel from Peto MacCallum Ltd. Any very loose or deleterious
materials encountered during the process should be sub-excavated.

3. Following approval of the exposed subgrade, the area can be brought up to the
final design level with approved soil, placed in maximum 200 mm thick loose lifts
and compacted to minimum 95% Standard Proctor maximum dry density for
roadways, and 98% Standard Proctor maximum dry density within building
areas. The compacted fill zone should extend at least 3 m beyond the facilities
to be supported, then outwards and downwards at no steeper than 1 horizontal
to 1 vertical, to intercept the approved subgrade. In general, drier portions of the
native sand and silt till materials should be suitable for reuse. Wet sand
materials will need some drying. Excessively wet silt or silt till may be too wet to
achieve satisfactory compaction.

4. In general, permanent cut and/or fill slopes should not be steeper than
3 horizontal to 1 vertical and should be protected from surface erosion with
sodding or by promoting suitable vegetation cover.

5. Earthworks operations should be inspected on a full time basis by Peto
MacCallum Ltd. to approve subgrade preparation, ensure satisfactory placement
and compaction technigues and verify the specified degree of compaction is
achieved uniformly throughout.

We trust this report is sufficient for your present purposes. If you have any questions, or when we
may be of further assistance, please do not hesitate to contact our office.

Sincerely

Peto MacCallum Ltd.

},\uw \/\‘) v \'A\-\JK

John F. Wright, BSc.
Senior Project Supervisor

AN A

Q/\' Turney Lee-Bun, P.Eng.
Branch Manager and Manager
Geotechnical and Geoenvironmental Services

JFW/TLB:jib

1 cc: Client (+fax)

1 cc: CF Crozier & Associates Inc. (+fax)
1 cc: PML Barrie

1 cc: PML Toronto



Peto MacCallum Ltd

CoONSULTING ENGINEERS

November 8, 2004 PML Ref.: 04BF001

Mr. Kevin Morris, P.Eng.

C.F. Crozier & Associates Inc.
110 Pine Street

Collingwood, Ontario

LIY 2N9

Dear Mr. Morris

Pavement Design

Georgian Glen Subdivision

County Road 40 and Woodland Park Road
Town of The Blue Mountains, Ontario

Thank you for bringing the current Municipal Pavement Standards to our attention.

In this regard, the following would be acceptable:

40 mmHL 3 Asphalt Surface Course
40 mm HL 4 Asphalt Base Course
150 mm Granular A Base

450 mm Granular B Subbase

Please do not hesitate to call if you have any questions.
Sincerely

Peto MacCallum Ltd.
~) =

-3 ]

Turney Lee-Bun, P.Eng.
Branch Manager

TLB:jlb

1 ¢c: Addressee (+email)
1 cc: PML Barrie

19 Churchill Drive, Barrie, Ontario L4N 875
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July 30, 2004 PML Ref.: 04BF001
Report: 2

Mr. Russell Sorichetti

Sorichetti Development Group Inc.
1280 Terwillegar Avenue

Suite 4

Oshawa, Ontario

L1J 7A5

Dear Mr. Sorichetti

Supplementary Geotechnical Report
Georgian Glen Subdivision

County Road 40 and Woodland Park Road
Town of the Blue Mountains, Ontario

Further to the geotechnical Report 1, dated March 30, 2004, an additional borehole (number 7)
was completed on May 7, 2004, to provide subsurface information for the southwest portion of the
site. The borehole location is shown on the enclosed Drawing, together with a detailed log of the
findings.

The borehole has revealed upper topsoil and a thin silty clay layer to 0.6 m depth. Under this,
there was a layer of peat, approximately 0.8 m thick. Beneath the peat, there was a saturated
sand layer to 2.9 m depth followed by a very dense silt till deposit.

The underlying saturated sand layer and silt till deposit were also identified in the earlier
boreholes, however, the peat layer represents an anomolous condition. The saturated sand layer
with water level at 0.5 m depth, is consistent with the perched water condition which was
encountered in the earlier boreholes.

The comments and recommendations in the earlier Report 1 are applicable to borehole 7, with
particular attention given to the impact of the saturated sand layer on excavation and groundwater
control requirements. In addition, the peat layer will require subexcavation and replacement with
engineered fill depending on final grades, to provide support of road way, services and buildings.
It is advisable to excavate a series of test pits to delineate the extent of the peat in relation to road
and service corridors and future house locations.

It is understood that houses in this subdivision are likely to be constructed as slab on grade
without basements. This concept would be favourable in view of the shallow perched
groundwater that exists at the site.

For fill areas under houses, roadways and services, construction to engineered fill standards will
be necessary, involving removal of organics and other deleterious materials down to competent
native soil, followed by replacement with select soil placed in maximum 200 mm thick lifts
compacted to minimum 95% Standard Proctor maximum dry density (98 % under buildings).

19 Churchill Drive, Barrie, Ontario (4N 825
Tel. (705) 734-3900 Fax: (705) 734-9911
E-mail: bar@petomac.on.ca
BARRIE, BRAMPTON, HAMILTON, KITCHENER, TORONTO
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Cut areas may encounter shallow perched water, which will necessitate a drainage system under
floor slabs and pavements. Such requirements are considered best evaluated following review of
actual conditions exposed during construction.

A design bearing capacity of 150 kPa is recommended for foundation design on engineered fill or
native inorganic soil, subject to field review.

It is noted that a borehole was originally planned in the proposed SWM pond in the north part of the
site, however was not completed as the site was not accessible. This borehole when complete will
be presented under separate cover.

We trust this supplementary report is satisfactory. Please do not hesitate to call if you have any
questions.

Sincerely

Peto MacCallum Ltd.

Turney Lee-Bun, P.Eng.
Branch Manager

TLB:tc

Enclosures:
Log of Borehole No. 7

Drawing No. 1 -- Borehole Location Plan

Distribution:

1 ¢c: Sorichetti Development Group Inc. (+fax)
1 cc: C.F. Crozier & Associates Inc. (+fax)

1 cc: PML Barrie

1 cc: PML Toronto
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LOG OF BOREHOLE NO. 7

PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woadland Park Rd, Town of the Blue MountainsBORING DATE May 27, 2004 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN RM
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PetoMacCallum Ltd,

CONSULTING ENGEGINEERS

GEOTECHNICAL INVESTIGATION

PROPOSED RESIDENTIAL SUBDIVISION
COUNTY ROAD 40 AND WOODLAND PARK ROAD
TOWN OF THE BLUE MOUNTAINS, ONTARIO

for
SORICHETTI DEVELOPMENT GROUP INC.

PETO MacCALLUM LTD.
19 CHURCHILL DRIVE
BARRIE, ONTARIO

L4N 825

PHONE: (705) 734-3900
FAX: (705) 734-9911
EMAIL: bar@petomac.on.ca

Distribution:

1 cc: Sorichettii Development Group Inc.

1 cc: C.F. Crozier & Associates Inc. (+ fax)
1 cc: PML Barrie

1 cc: PML Toronto

PML Ref.: 04BF0O01
Report: 1
March, 2004
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March 30, 2004 PML Ref.: 04BF001
Report: 1

Mr. Russell Sorichetti

Sorichetti Development Group Inc.
1280 Terwillegar Avenue

Suite 4

Oshawa, Ontario

L1J 7A5

Dear Mr. Sorichetti

Geotechnical Investigation

Proposed Residential Subdivision
County Road 40 and Woodland Park Road
Town of the Blue Mountains, Ontario

We are pleased to present the results of the geotechnical investigation recently completed at the
above noted site. The work was authorized by Mr. R. Sorichetti, in the signed Engineering
Services Agreement, dated January 9, 2004.

The subject site is located at the southwest quadrant of County Road 40 and Woodland Park
Road, in the Town of the Blue Mountains. The property is some 12 ha (30 acre) in size.

A residential subdivision is proposed comprising 42 single family lots, 2 townhouse blocks and a
storm water management (SWM) pond. The site will be fully serviced, involving some 700 m of
roadway, and sanitary sewers with inverts expected to be between 2.5 and 5.0 m below existing
grade.

The purpose of the investigation was to determine the subsurface conditions at the site, and
based on this information, to provide comments and geotechnical engineering recommendations
to assist in the planning and design of site servicing, pavements, as well as assessment of the
available bearing capacity for house/townhouse foundations.

Investigation Procedures

The fieldwork for this investigation was carried out on February 24, 2004, and consisted of six
boreholes drilled to 5.0 to 6.5 m depth, at the locations shown on Drawing 1, appended.

19 Churchill Drive, Barrie, Ontario L4N 825
Tel: (705) 734-3900  Fax: (705) 734-9911
E-mail: bar@petomac.on.ca
BARRIE, BRAMPTON, HAMILTON, KITCHENER, TORONTO
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Please note that it was intended to drill a borehole in the proposed storm water management pond
area, as well as in the proposed Cul de Sac. However, due to access, these boreholes were not
completed. It is proposed that these boreholes be completed when access is available, at which
time a supplementary report will be prepared.

The boreholes were advanced using continuous flight solid stem augers, powered by a track
mounted D-50 drill rig, supplied and operated by a specialist drilling contractor working under the
full time supervision of a member of our engineering staff.

Representative samples of the overburden were recovered at frequent depth intervals for
identification purposes using a conventional split spoon sampler. Standard penetration tests were
carried out simultaneously with the sampling operations to assess the strength characteristics of
the substrata. Groundwater conditions were closely monitored during the course of the fieldwork.

Horizontal and vertical survey tie ins for the boreholes were provided by C.F. Crozier &
Associates Inc.

All recovered soil samples were retumed to our laboratory for detailed examination and moisture
content determinations.

Summarized Subsurface Conditions

Reference is made to the appended Log of Borehole sheets for details of the subsurface
conditions, including soil classifications, inferred stratigraphy, standard penetration test N values,
groundwater observations, and the results of laboratory moisture content determinations.

The stratigraphy revealed in the boreholes generally consisted of a topsoil mantle over
discontinuous layers of silt or sand, over a major silt il deposit, with underlying silt, sand, sand
and gravel. The distribution and characteristics of the various units and groundwater observations
are as follows.
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Topsoil

An 80 to 250 mm thick topsoil mantle was revealed in the boreholes.

Upper Sand and Silt

A localized 350 to 500 mm thick sand layer was revealed under the topsoil in boreholes 3 and 6.

A discontinuous silt to clayey silt unit was contacted below the topsoil in boreholes 1, 4, and 5,
and at 0.45 m depth in boreholes 3. The unit extended down to depths of 1.3 to 2.9 m below
existing grade, locally 0.4 m in borehole 1. The material was typically brown and compact, being
moist to wet, with moisture contents in the range of 11 to 19%.

Til

A brown to grey till deposit was contacted in all boreholes at depths of 0.2 to 2.9 m, below existing
grade. The till comprised very stiff to hard clayey silt, to compact to very dense silt with varying
sand and gravel content. Locally, in borehole 2, the material was predominantly silty sand.
Saturated sand, or sand and gravel layers were noted within the till. Moisture contents were
usually between the 8 and 12%.

Lower Silt, Sand, Sand and Gravel

The till deposit was penetrated at the 1.3 m depth in borehole 2, and near the 4.0 to 5.5 m depth
in boreholes 3, 5 and 6. The underlying layers comprised sand or sand and gravel in boreholes 2,
3 and 6, which were damp to moist (moisture content 4 to 8%). In borehole 5, the underlying layer
was silt, being wet, with moisture content of about 18%. The various layers were all dense to very
dense.
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Groundwater

Upon completion of augering, free water was noted in boreholes 1, 2 and 4 at depths of 1.0 to
4.0 m, with wet cave in boreholes 5 and 6 at depths of 6.4 and 3.8 m. No free water was noted in
borehole 3, upon completion of augering. These observations are considered to reflect perched
water in the upper layers, as well as in the sand/sand and gravel layers within the major fill
deposit.

Groundwater levels will be subject to seasonal fluctuations.

Engineering Considerations

General

The boreholes have revealed compact to very dense soils, primarily silt till, with discontinuous
deposits of silt, sand, and sand and gravel. Groundwater was encountered as a perched
condition in the upper layers, as well as within sand/sand and gravel layers within the major till
deposit.

The subsurface conditions are considered favourable for development, however, some form of
groundwater control would be required locally, during construction. Also, drainage provision will
be necessary for house basements.

Trench Excavation and Groundwater Control

It is understood that the proposed sewer invert will be about 2.5 to 5.0 m below existing grade.
Based on the boreholes, excavation is expected to encounter primarily silt till, with discontinuous
deposits of silt, sand, and sand and gravel.

Excavation may be carried out in open cut using conventional equipment. Harder digging should
be expected in the till soils and the presence of boulders (typical of tills) should not be
disregarded.
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Construction work must be carried out in accordance with the Occupational Health and Safety Act
(OHSA) and local regulations. The site soils are compact to very dense. Dense to very dense
soils are classified as Type 2 soil requiring trench sidewalls to be constructed at no steeper than
1 horizontal to 1 vertical to within 1.2 m of the base of the excavation. However, where seepage
occurs and/or if the soils are only compact, then Type 3 soil conditions will apply.

Perched groundwater occurs locally in the upper soil layers, as well as within sand/sand and
gravel layers within the major till deposit. Sump pumping should generally be adequate for
groundwater control. However, where extensive saturated granular soils are encountered, it may
be necessary to flatten the side slopes in conjunction with granular drainage blankets to minimize
erosion/sloughing of sidewalls, or to consider more sophisticated methods such as well points.

It is recommended that a test dig be carried out to permit prospective contractors an opportunity to
observe the subsurface conditions likely to be encountered in order to assess excavation and
groundwater control requirements.

Pipe Bedding

It is expected that the sewers will typically be founded on the native compact to very dense soils.
Standard granular bedding in accordance with OPSS compacted to 95% Standard Proctor
maximum dry density should be satisfactory. For flexible pipes, bedding and cover material
should comprise OPSS Granular A. For rigid pipes, bedding material should comprise OPSS
Granular A, cover material should comprise select native trench backfill free of any oversized
material.

In areas where wet subgrade conditions are encountered, it may be necessary to increase the
bedding thickness, subject to field review.

The use of clear stone bedding, particularly in areas of wet sand, should be avoided, in view of the
potential for fines to migrate into the voids, which could lead to settlement, and loss of pipe

support.
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Trench Backfill

Backfill in trenches should be placed in maximum 200 mm thick loose lifts compacted to
95% Standard Proctor maximum dry density to minimize post construction settlement in the
backfill and pavement structure. Backfill for at least the upper 1 m of trench should be close to
optimum moisture content to prevent subgrade stability issues.

Excavated soils are considered generally suitable for reuse as backfill, subject to moisture content
control. Local zones of wet soils may be encountered where perched water exists. There may be
opportunity for mixing with drier soil, or for "drying out" to render the material suitable for reuse,
subject to field controls.

Organic, frozen or otherwise deleterious materials should not be incorporated as trench backfill.

Pavement Design and Construction

Based on the frost susceptible silt and silt ill at the site, the following minimum thicknesses are
recommended for the road conditions:

Asphaltic Concrete 90 mm
Granular A Base Course 150 mm
Granular B Subbase Course 450 mm

Subgrade preparation should involve removal of excessively wet soil, topsoil and/or other
deleterious materials, proofrolling the exposed subgrade to minimum 98% Standard Proctor
maximum dry density and replacement with select material as required to achieve the design
subgrade elevation.

Imported material for the granular base and subbase should conform to OPS gradation
specifications for Granular A and Granular B, and should be compacted to 100% Standard Proctor
maximum dry density. Asphaltic concrete should be compacted to a minimum 97% Marshall
Density.
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The pavement design considers the construction will be carried out during the dry time of the year
and the subgrade is stable and not heaving under construction traffic. If wet unstable conditions
are encountered, additional granular subbase material may be required.

For the pavement to function properly, it is essential that provisions be made for water to drain out
of and not collect in the base material. The incorporation of longitudinal subdrains is
recommended in conjunction with crowning of the subgrade and final surface to promote drainage
away from the structure. Bedding and cover material for subdrains should comprise OPSS
Granular A or B. Manholes/catchbasins should be backfilled with free draining Granular B or
equivalent. The catchbasins should be perforated just above the drain level and the holes
screened with filter cloth. The above measures will help drain the pavement structure as well as
alleviate the problems of differential frost movement between the catchbasins and pavement.

House Foundation

The native soils at the site are competent and are suitable for the use of spread footings to
support residential dwellings. A ne»% allowable bearing capacity of at least 150 kPa should be
available for design, subject to field review.

Footings subject to frost action should be provided with minimum 1.2 m of earth cover.

Basements would be feasible, subject to the incorporation of perimeter and underfloor drainage
systems, in consideration of the random zones of perched groundwater.

Perimeter drainage should be provided through the use of free draining granular backfill or
prefabricated drainage board, in conjunction with a weeping tile surrounded with pea gravel, all
fully wrapped with synthetic filter fabric.

The underfloor drainage system should comprise minimum 200 mm of clear stone (nominal
20 mm size) with weeping tile at 5 m centres. The subgrade should be fully blanketed with
synthetic filter fabric prior to placement of clear stone. A polyethylene sheet vapour barrier shouid
be placed over the stone, particularly where a vapour sensitive floor finish is to be applied.
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The weeping tiles should lead to a frost free sump or outlet.

Geotechnical review of the actual subsurface conditions during basement excavation must be
carried out to finalize the underfloor drainage requirements.

Geotechnical Review, Construction Inspection and Testing

It is recommended that the design drawings be submitted for review by Peto MacCallum Ltd. prior
to finalization, to ensure the design is compatible with the site subsurface conditions and that the
recommendations contained in this report are properly interpreted and implemented.

Earthworks operations should be carried out under the supervision of Peto MacCallum Ltd. to
approve the subgrade preparation, backfill materials, placement and compaction procedures, and
verify the specified degree of compaction is achieved uniformly throughout fill materials.

The comments and recommendations provided in the report are based on the information
revealed in the boreholes. Conditions away from and between boreholes may vary, particularly
where foundation and/or service trenches exist. Geotechnical review during construction should
be ongoing to confirm the subsurface conditions are substantially similar to those encountered in
the boreholes, which may otherwise require modifications to the original recommendations.
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Closure

We trust this report is complete within our terms of reference, and the information presented is
sufficient for your present purposes. If you have any questions, or when we may be of further
assistance, please do not hesitate to contact our office.

Sincerely

Peto MacCallum Ltd.
// /—-—f-‘ f/

Robert Mount, BEng

Project Superv}t/s,or//,

// e uE BUN%

Tumey Lee-Bun, P.Eng.
Branch Manager

RM/TLB:jlb

Enclosures:
Log of Borehole Nos. 1t0 6
Drawing No. 1 -- Borehole Location Plan
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PENETRATION RESISTANCE

Standard Penetration Resistance N: - The number of blows required to advance a standard split spoon
sampler 0.3 m into the subsail. Driven by means of a 63.5 kg hammer falling freely a distance of 0.76 m.

Dynamic Penetration Resistance: - The number of blows required to advance a 51 mm, 60 degree cone, fitted
to the end of drill rods, 0.3 m into the subsoil. The driving energy being 475 J per blow.

DESCRIPTION OF SOIL

The consistency of cohesive soils and the relative density or denseness of cohesionless soils are described in

the following terms:

CONSISTENCY N (blows/0.3 m)

Very Soft 0-2
Soft 2-4
Firm 4-8
Stiff 8-15
Very Stiff 15-30
Hard > 30

WTPL Waetter Than Plastic Limit
APL About Plastic Limit
DTPL Drier Than Plastic Limit

TYPE OF SAMPLE

SS Split Spoon
WS Washed Sample

SB Scraper Bucket Sample

AS Auger Sample
CS Chunk Sample
ST Slotted Tube Sample

PH Sample Advanced Hydraulically
PM  Sample Advanced Manually

SOIL TESTS
Qu Unconfined Compression
Q Undrained Triaxial

Qecu Cansolidated Undrained Triaxial

Qd Drained Triaxial

PML-GEO-508A

c (kPa) DENSENESS N (blow
0-12 Very Loose 0-4
12-25 Loose 4-10
25 -50 Compact 10-30
50-100 Dense 30-50
100 - 200 Very Dense > 50
> 200
TW Thinwall Open
TP Thinwall Piston
oS Oesterberg Sample
FS Foil Sample
RC Rock Core
LV Laboratory Vane
FV Field Vane
C Consolidation

Rev. 2004-01
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LOG OF BOREHOLE NO. 1
PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woodtand Park Rd, Town of the Blue MountainsBORING DATE February 24, 2004 ENGINEER TLB
BORING METHOD Contlinuous Flight Solid Stem Augers TECHNICIAN GW
SOIL PROFLE SAMPLES | SHEAR STRENGTHG(kPa) & | LIQUIDLIMIL W,
E o l—al 1010 20 | PLASTIC UMT___ W, GROUND WATER
OEPTH DESCRIPTION % § § Py & | ovuamc cone peneTRATION X i N OBSERVATIONS
In ] ; § § § ; STANDARD PENETRATION TEST @ AND REMARKS
RE Q- .
"] GROUND ELEVATION 189.55 3 a |2 2=z 2 sﬁgwsm u’" - w,:;sn CZ%NTENJE%
oo\ TOPSOIL: Black, silt, trace sand,
oist 11F1ee
SILT: Brown, silt, trace sand, trace ||-[ 13
lay, mosit 7 b TS5 | 25
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4.90. 111 e
With saturated sand and gravei JREE ~
layer 141185 O
500 11t 5-1-83-192/240 mm ¢ J)
BOREHOLE TERMINATED AT
5.00 m Upon completion of
augering
Free waterat10m
Cave at3.0m
NOTES
CHECKED BY

LOG OF BOREHOLE O4BF001 2004-03-10 BH LOGS.GPJ PETOMAC GDT 2004 03 24



Peto MacGalkam Ltd

CONSULTING ENGBGINEERS

LOG OF BOREHOLE NO. 2
PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woodland Park Rd, Town of the Blue MountainsBORING DATE February 24, 2004 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN GW
SOIL PROFILE SAMPLES SHEAR STRENGTH C,(hP2)  a| LIQUIDLIMIT W,
50 1 1 PLASTIC LIMIT. W,
z En S I GROUND WATER
DEPTH DESCRIPTION % g ﬁ w 3 | ovmamec cone peneTRATION x W TERCONTENT OBSERVATIONS
n ] g 3 E g STANDARD PENETRATION TEST @ AND REMARKS
METRE! G
GROUND ELEVATION 188.85 14 |2 =] TP i
[9.26-| TOPSOIL: Black, silt, trace sand,
SAND TILL Dense, brown, sand, || 1% 188
\rs:c:?; silt to silty, trace gravel, ¢ 1 . T SS| 43 .. q ?
1 SAND Very dense, brown, fine |--.%" =
sand, trace to some silt, trace SS_{85/260 mn
gravel, moist
75/240 mm
3.000——
£55-85/290 mmy + i
4.50——
5.00 38-175/2(0 mnp 9 L
BOREHOLE TERMINATED AT
500m Upon compietion of
augering
Free water at 4.0 m
Borehole open
NOTES
CHECKED BY

LOG OF BOREHOLE 04BF001 2004-03- 10 BH LOGS GPJ PETOMAC. GDT 2004 03 24




Peto MacCGallum Lid

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 3

PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woodland Park Rd, Town of the Blue MountainsBORING DATE February 24, 2004 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN GW
SOIL PROFILE SAMPLES SHEARSTRENGTHG(WP8)  a| LQuiDLMIT ____w,
50 100 150 200 PLASTIC LUMIT____W,
Eo 4 GROUND WATER
DEPTH DESCRIPTION : § il S 3 | oruamc cone peneTRATION x| WATER CONTENT W OBSERVATIONS
n o < = § § « | STANDARD PENETRATION TEST ® —a— AND REMARKS
IMETRES- b E 3 §3 BLOWS/0.IM WATER CONTENT %
GROUND ELEVATION 189.35 L @8z 20 40 60 80 ol ol 50
TOPSOIL: Black, silt, trace sand, [ —
&:2’5: oist irace ey
080}, SAND: Brown, silty sand, with 1
pma;!&ilcmsjgu.EQiSL PR | ESRRY
SILT: Mottled brown and grey, | | 188 | ‘?
\clayey silt and silt, moist__ _ _ P T i
SILT: Very dense, grey, silf, wet, 50 \
dilatent iy
3|55 | 68
411
SILT TILL: Very dense, grey, sill, | P
some sand and gravel, moist 114 | 186 | 4S8 58 ‘\\ 4
> \
————————————— ] b
SAND AND GRAVEL: Very dense, 7" 1a5 N\
brown, fine to coarse sand and D
5o 9ravel. damp 5+33-{50/140 mrp ® l
BOREHOLE TERMINATED AT '
5.00m Upon completion aof
augenng
No free water
Cave at3.0m

"

CHECKED BY

LOG OF BOREHOLE 04BF001 2004-03-10 BH LOGS.GPJ PETOMAC GDT 2004 03 24



Peto MacCallum Ltd

CONSULTING ENBINEERS

LOG OF BOREHOLE NO. 4
PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woodland Park Rd, Town of the Blue MountainsBORING DATE February 24, 2004 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN GW
SOIL PROFILE SAMPLES SHEAR STRENGTH G(kPa) A | UQUIDLUMIT W,
E o« S0 100 150 200 PLASTIC UMIT____ W, GROUND WATER
DEPTH DESCRIFTION % é ﬁ S Y | oveamc cone peneTRATION x| WATER CONTENT _w SESERVATIONS
in g X |§ g § §‘ STANDARD PENETRATIONTEST® [ W~ _ o 4 AND REMARKS
=
" GROUND ELEVATION 189.45 E = g x|, AowSON B T
g3\ TOPSOIL: Black, silt, trace sand,
Eniat / 169 |
SILT: Compact, brown and grey,
silt, some clay, trace sand, moist T SS| 24
4 gg] o' S0me Gy, fmoe e o ! N ?
SILT TILL: Dense to very dense, 188 |
grey, silt, some sand and gravel, 21 8S 1 40 \Q-\
moist ; T~
{14187 e
AEHE SS |65/290 mm [
AN Al ]
salurated coarse sand layer I 1= ‘,
:H 188 488 77 | (
b \
. \
{:[ 4285 | A
5.00 : 51-98-50/24 mm L]
BOREHOLE TERMINATED AT )
500m Upon completion of
augering
Free waterat 1.6 m
Caveat22m
NOTES
CHECKED BY

LOG OF BOREHOLE 048F001 2004-03-10 BN LOGS.GPJ PETOMAC GOT 2004 0324




Peto MacCallkum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 5
PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woodland Park Rd, Town of the Blue MountainsBORING DATE February 24, 2004 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN GW
SOIL PROALE SAMPLES | SHEAR STRENGTH G/kPa)  a| LI1QUID LINIT. w,
E o 50 100 130 200 PLASTIC UMIT— W, GROUND WATER
DEPTH DESCRIPTION § § ﬁ P £ | pruamc cone peneTRATION X gATER cov'fi'”—w':' OBSERVATIONS
in < g § § STANDARD PENETRATION TEST @ —e— AND REM,
METRES o ARKS
GROUND ELEVATION 188.40 4 5 N 32| 20 e e bl el
[0.08 || TOPSOIL: Black, silt, trace sand,
oist _— 198
SILT: Compact, brown, silt, some
clay, trace sand, moist T[SS| 28
571 Ko i ivninr e w7 ! ¢
1.50— SILT TILL: Compact to very dense, | p| {.
brown to grey, silt, some sand and |'{ |-} 2185126
gravel, occ. sand seams, moist 11
1 |86
? 3|S5 32
30— gravelly i ak AN
bl | | 165 41884 70 A
» \ \
A 1y 1 \
with black shale inclusions {1 N\
F 5-1-38-189/245 mn| ® |
N ERLE A
I SILT Very denss, ey, sit, wel, 21N
dilatent > 4
555 182 -6+39- 69 o \@
BOREHOLE TERMINATED AT
6.55m Upon comptetion of
augerning
Wet cave at 6.4 m
NOTES
CHECKED BY

LOG OF BOREHOLE O4BF001 2004-03-10 BH LOGS GPJ PETOMAC GDT 2004 03 24



Peto MacCallum Ltd

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 6

PROJECT Residential Subdivision OUR PROJECT NO. 04BF001
LOCATION County Rd 40 & Woodland Park Rd, Town of the Blue MountainsBORING DATE February 24, 2004 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN GW
SOIL PRORLE SAMPLES SHEAR STRENGTH G(kPa) & LIQUIDLSIT_____w,
E o 50 1 150 2 PLASTIC UMIT—__ W, EROUNDWATER
OERTH, DESCRIPTION % é ﬁ g 3 | ovnamc cone peneTRATION W TR COFTENT— OBSERVATIONS
in @ § g g § § STANDARD PENETRATION TEST @ —_— AND REMARKS
METRE o )
GROUND ELEVATION 188.90 114 |2 a2 5 oY w s
oI\ TOPSOIL: Black, sill, trace sand, n
0.60 i s
SAND: Brown, sand, with organic |[TT°F] 1ss
linclusions, moigt _ _ _ __ PR T[SS| 22
SILT TILL: Compact to very dense, |-/ {.} ?
brown to grey, silt, some sand and |14.).
gravel, moist 2R 2,884 28
] r 3185 ]| 41 ~L_
silt seams ;' 4-1-58—50/140 mnp b K
ERAY A
4004 ’| | 188 d
SAND: Dense, grey, silty fine sand [~ -] Bic
4,50—— to fine sandy silt, very moist i v
- 184 -5188 46 \
5.60
sand and gravel , ) t\,‘(./\/»n{d |1 183 \
6.30 ; 7l I
6.55 | grey fine sand 88 79 \ J
BOREHOLE TERMINATED AT .
Upen completion of
6.55m [
augering
Wet cave at 3.8 m
NOTES
CHECKED BY

LOG OF BOREHOLE 04BF001 2004-03-10 BH LOGS GPJ PETOMAC GDT 2004 0324
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Georgian Glen Subdivision Functional Servicing & Stormwater Implementation Report
The Myriad Group February 2017

APPENDIX E

Supporting Calculations

C.F. Crozier & Associates Inc.
Project No. 1251-4397
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GEORGIAN GLEN - STORM SEWER DESIGN SHEET
CF CROZIER & ASSOCIATES INC

_l L "o EACLaPUEN S SR U Nt (06 FREQUENCY 5 YEARS - Owen Sound IDF PROJECT: Georgian Glen
Coef. A= - 285 Coef. B= 0.726 PROJECT No.: 101-2501
Design: lan McCutcheon FILE: storm sewer design
|Date: 04/15/04 Revised: 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. 1 Q SLOPE DIA. LENGTH OFFLOW CAPACITY FALL UPPER LOWER UPPER LOWER UPPER LOWER
NO NO Ha COEFF min mm/hr Usec % mm misec m min Vsec m END END END END END END
|STREET A
1A 2A 0.19 0.35 0.07 0.067 10.00 104.66 0.50 300 0.97 59.8 1.03 0.30 189.609 189.309 188.100 187.800 1.21 1.21
2A 3A 0.32 0.35 0.11 0.179 11.03 97.48 0.50 300 0.97 59.6 1.03 0.30 189.309 189.090 187.770 187.472 1.24 1.32
3A 4A 2.7 0.35 0.95 1.127 12.06 91.38 0.50 525 1.41 59.5 0.71 0.30 189.090 188.709 187.247 186.949 1.32 1.23
4A 5A 0.54 0.35 0.19 1.316 12.76 87.68 0.50 600 1.54 60 0.65 0.30 188.709 188.409 186.874 186.574 1.23 1.23
5A B6A 0.84 0.35 0.29 1.610 13.41 84.57 0.50 600 1.54 31.2 0.34 0.16 188.409 188.246 186.544 186.388 1.26 1.26
6A 7A 0.00 0.35 0.00 1.610 13.75 83.05 0.50 600 1.54 26.6 0.29 0.13 188.246 188.109 186.328 186.195 1.32 1.3
7A 8A 0.58 0.35 0.20 1.813 14.04 81.81 0.50 600 1.53 487 0.63 0.24 188.109 187.800 186.165 185.922 1.34 1.28
8A 78 0.27 0.35 0.09 1.908 14.57 79.64 0.50 600 1.54 6.8 0.07 0.03 187.800 187.830 185.892 186.858 1.3 1.37
|STREET B

— . + e - o 3 -

L A LU S5 {:‘f . e ! fIT ot 3
0.16 0.637 10.97 189.783 188.340 5 186.605
6B 7B 0.61 0.35 0.21 0.851 11.37 0.49 188.340 188.055 186.575 186.083 1.39 1.60
7B 8B 0.00 0.35 0.00 2.758 14.64 1.21 188.055 187.033 185.798 184.589 1.66 1.84
8B 9B 0.63 0.35 0.22 2.979 14.97 0.49 187.033 186.833 184.559 184.069 1.87 216
108 98 0.40 0.35 0.14 0.140 10.00 0.24 186.208 186.833 184.612 184.369 1.30 2.16
9B Outlet 0.00 0.35 0.00 3.119 15.07 0.30 186.833 187.000 184.009 183.709 2.22 2.69

Page 1 J:\101-Sorichetti\2501\Design\Spreadsheets\Storm Sewer Design
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CF CROZIER & ASSOCIATES INC

ERNSEIRNECRS

RUNOFF COEFFICIENT

Project: Georgian Glen
Project No.: 101-2501
File: runoff coef
Date: 15-Apr-04
Revised: 14-May-04

Drzlnage Land Use Area (ha) Runoff Coef. AxC
rea
A1
Roadway 9.5 width(m) 65 length(m) 0.06 0.90 0.06
Sidewalk 1.5 width(m) 65 length(m) 0.01 0.90 0.01 Timp (ha) 0.09
Driveway 50 area(m2) 1 no. units 0.01 0.90 0.00 % 47%
Building 250 area(m2) 0.5 no. units 0.01 0.90 0.01
Lawn/Boulevard 0.10 0.20 0.02 Ximp (ha) 0.08
Forest 0.00 0.25 0.00 % 40%
0.10
Total Area (ha)= 0.19
Runoff Coef.= 0.53
A2
Roadway 9.5 width(m)  60.5 length(m) 0.06 0.90 0.05
Sidewalk 1.5 width(m)  60.5 length(m) 0.01 0.90 0.01 Timp (ha) 0.14
Driveway 50 area(m2) 2 no. units 0.01 0.90 0.01 % 43%
Building 250 area(m2) 2.5 no. units 0.06 0.90 0.06
Lawn/Boulevard 0.18 0.20 0.04 Ximp (ha) 0.08
Forest 0.00 0.25 0.00 % 24%
0.16
Total Area (ha)= 0.32
Runoff Coef.= 0.50
A3
Roadway 9.5 width(m) 60 length(m) 0.06 0.90 0.05
Sidewalk 1.5 width(m) 60 length(m) 0.01 0.90 0.01 Timp (ha) 0.09
Driveway 50 area(m2) 0 no. units 0.00 0.90 0.00 % 3%
Building 250 area(m2) 1 no. units 0.03 0.90 0.02
Lawn/Boulevard 0.20 0.20 0.04 Ximp (ha) 0.07
Forest 2.42 0.25 0.61 % 2%
0.73
Total Area (ha)= 2.71
Runoff Coef.= 0.27
A4
Roadway 9.5 width(m) 60 length(m) 0.06 0.90 0.05
Sidewalk 1.5 width(m) 60 length(m) 0.01 0.90 0.01 Timp (ha) 0.15
Driveway 50 area(m2) 4 no. units 0.02 0.90 0.02 % 0.27
Building 250 area(m2) 2.5 no. units 0.06 0.90 0.06
Lawn/Boulevard 0.40 0.20 0.08 Ximp (ha) 0.09
Forest 0.00 0.25 0.00 % 0.16
0.21
Total Area (ha)= 0.55
Runoff Coef.= 0.39
Page 1 J:\101-Sorichetti\2501\Design\Spreadsheets\runoff coef



Project: Georgian Glen
B Nestes et s T Project No.: 101-2501
File: runoff coef
Date: 15-Apr-04
RUNOFF COEFFICIENT Revised: 14-May-04
Drainage  Land Use Area (ha) Runoff Coef. AxC
rea
A5
Roadway 9.5 width(m) 60 length(m) 0.06 0.90 0.05
Sidewalk 1.5 width(m) 60 length(m) 0.01 0.90 0.01 Timp (ha} 0.19
Driveway 50 area(m2) 4 no. units 0.02 0.90 0.02 % 22%
Building 250 area(m2) 4 no. units 0.10 0.90 0.09
Lawn/Boulevard 0.65 0.20 0.13 Ximp (ha) 0.09
Forest 0.00 0.25 0.00 % 10%
0.30
Total Area (ha)= 0.84
Runoff Coef.= 0.36
A6
Roadway 9.5 width(m) 60 length(m) 0.06 0.90 0.05
Sidewalk 1.5 width(m) 60 length(m) 0.01 0.90 0.01 Timp (ha) 0.19
Driveway 50 area(m2) 5 no. units 0.03 0.90 0.02 % 33%
Building 250 area(m2) 4 no. units 0.10 0.90 0.09
Lawn/Boulevard 0.39 0.20 0.08 Ximp (ha) 0.09
Forest 0.00 0.25 0.00 % 16%
0.25
Total Area (ha)= 0.58
Runoff Coef.= 0.43
A7
Roadway 9.5 width(m)  48.5 length(m) 0.05 0.90 0.04
Sidewalk 1.5 width(m)  48.5 length(m) 0.01 0.90 0.01 Timp (ha) 0.10
Driveway 50 area(m2) 2 no. units 0.01 0.90 0.01 % 37%
Building 250 area(m2) 1.5 no. units 0.04 0.90 0.03
Lawn/Boulevard 0.17 0.20 0.03 Ximp (ha) 0.06
Forest 0.00 0.25 0.00 % 23%
0.12
Total Area (ha)= 0.27
Runoff Coef.= 0.46
A8
Roadway 4 width(m) 210 length(m) 0.08 0.90 0.08
Sidewalk 1.5 width(m) 0 length(m) 0.00 0.90 0.00 Timp (ha) 0.17
Driveway 50 area(m2) 3 no. units 0.02 0.90 0.01 % 15%
Building 250 area(m2) 3 no. units 0.08 0.90 0.07
Lawn/Boulevard 0.44 0.20 0.09 Ximp (ha) 0.10
Forest 0.55 0.25 0.14 % 9%
0.38
Total Area (ha)= 1.16
Runoff Coef.= 0.33
A9
Roadway 9 width(m) 0 length(m) 0.00 0.90 0.00
Sidewalk 1.5 width(m) 0 length(m) 0.00 0.90 0.00 Timp (ha) 0.23
Driveway 50 area(m2) 5 no. units 0.03 0.90 0.02 % 13%
Building 250 area(m2) 8 no. units 0.20 0.90 0.18
Lawn/Boulevard 0.78 0.20 0.16 Ximp (ha) 0.03
Forest 0.75 0.25 0,19 % 1%
0.55
Total Area (ha)= 1.75
Runoff Coef.= 0.31
Page 2 J:\101-Sorichetti\2501\Design\Spreadsheets\runoff coef
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Project: Georgian Glen
i e CIATES INC Project No.: 101-2501
File: runoff coef
Date: 15-Apr-04
RUNOFF COEFFICIENT Revised: 14-May-04
Drimage Land Use Area (ha) Runoff Coef. AxC
rea
A10
Roadway 9 width(m) 90 length(m) 0.08 0.90 0.07
Sidewalk 1.5 width(m) 55 lenglh(m) 0.01 0.90 0.01 Timp (ha) 0.22
Driveway 50 area(m2) 5.5 no. units 0.03 0.90 0.02 % 30%
Building 250 area(m2) 4 no. units 0.10 0.90 0.09
Lawn/Boulevard 0.32 0.20 0.06 Ximp (ha) 0.12
Forest 0.18 0.25 0.05 % 0.16
0.30
Total Area (ha)= 0.72
Runoff Coef.= 0.42
A1
Roadway 9 width(m) 40 iength(m) 0.04 0.90 0.03
Sidewalk 1.5 width(m) 40 length(m) 0.01 0.90 0.01 Timp (ha) 0.15
Driveway 50 area(m2) 3.5 no. unils 0.02 0.90 0.02 % 0.23
Building 250 area(m2) 3.5 no. units 0.09 0.90 0.08
Lawn/Boulevard 0.40 0.20 0.08 Ximp (ha) 0.06
Forest 0.08 0.25 0.02 % 9%
0.23
Total Area (ha)= 0.63
Runoff Coef.= 0.37
A12
Roadway 9 width(m) 50 length{m) 0.05 0.90 0.04
Sidewalk 1.5 width(m) 50 iength(m) 0.01 0.90 0.01 Timp (ha) 0.20
Driveway 50 area(m2) 5 no. units 0.03 0.90 0.02 % 43%
Building 250 area(m2) 5 no. units 0.13 0.90 0.11
Lawn/Boulevard 0.23 0.20 0.05 Ximp (ha) 0.08
Forest 0.04 0.25 0.01 % 16%
0.24
Total Area (ha)= 0.47
Runoff Coef.= 0.51
A13
Roadway 9 width(m) 60 length(m) 0.05 0.90 0.05
Sidewalk 1.5 width(m) 60 tength(m) 0.01 0.90 0.01 Timp (ha) 0.21
Driveway 50 area(m2) 5 no. units 0.03 0.90 0.02 % 35%
Building 250 area(m2) 5 no. units 0.13 0.90 0.11
Lawn/Boulevard 0.31 0.20 0.06 Ximp (ha) 0.09
Forest 0.09 0.25 0.02 % 14%
0.28
Total Area (ha)= 0.61
Runoff Coef.= 0.45
A14
Roadway 9 width{m) 70 length{m) 0.06 0.90 0.06
Sidewalk 1.5 widthim) 70 length(m) 0.01 0.90 0.01 Timp (ha) 0.18
Driveway 50 area(m2) 4 no. units 0.02 0.90 0.02 % 29%
Building 250 area(m2) 3.5 no. units 0.09 0.90 0.08
Lawn/Boulevard 0.37 0.20 0.07 Ximp (ha) 0.09
Forest 0.08 0.25 0.02 % 15%
0.26
Total Area (ha)= 0.63
Runoff Coef.= 0.41
Page 3 J:\101-Sorichetti\2501\Design\Spreadsheets\runoff coef



p5 44

Project: Georgian Glen
TG el o Project No.: 101-2501
File: runoff coef
Date: 15-Apr-04
RUNOFF COEFFICIENT Revised: 14-May-04
Drainage Land Use Area (ha) Runoff Coef. AxC
Area
A15
Roadway 9 width(m) 70 length(m) 0.06 0.90 0.06
Sidewalk 1.5 width(m) 70 length(m) 0.01 0.90 0.01 Timp (ha) 0.15
Driveway 50 area(m2) 3 no. units 0.02 0.90 0.01 % 38%
Building 250 area(m2) 2.5 no. units 0.06 0.90 0.06
Lawn/Boulevard 0.20 0.20 0.04 Ximp (ha) 0.09
Forest 0.05 0.25 0.01 % 22%
0.19
Total Area (ha)= 0.4
Runoff Coef.= 0.47
A16
Roadway 9 width(m) 0 length(m) 0.00 0.90 0.00
Sidewalk 1.5 width(m) 0 length(m) 0.00 0.90 0.00 Timp (ha) 0.23
Driveway 50 area(m2) 0 no. units 0.00 0.90 0.00 % 35%
Building 250 aream2) 0.5 no. units 0.01 0.90 0.01
Lawn/Boulevard 0.06 0.20 0.01 Ximp (ha) 0.22
SWM Facility 0.60 0.25 0.15 % 33%
Wel Pond Area 0.22 0.90 0.20
0.37 Total Area (ha)= 0.67
Runoff Coef.= 0.55
A17
Roadway 9 width(m) 0 length(m) 0.00 0.90 0.00
Sidewalk 1.5 width(m) 0 length(m) 0.00 0.90 0.00 Timp (ha) 0.03
Driveway 50 area(m2) 0 no. units 0.00 0.90 0.00 % 2%
Building 250 area(m2) 1 no. units 0.03 0.90 0.02
Lawn/Boulevard 0.12 0.20 0.02 Ximp (ha) 0.00
Forest 1.18 0.25 0.30 % 0%
0.34
Total Area (ha)= 1.32
Runoff Coef.= 0.26
Site Statistics:
Total Area (ha) 13.82
Average Runoff Coef. 0.36
Total Drainage Area to Pond (ha) 11.34
Total Imperviousness (%) 22%
Directly Connected Imperviousness Ratio (%) 12%

Page 4

J:\101-Sorichetti\2501\Design\Spreadsheets\runoff coef
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Project:
Date:
File:
By:

Sorichetti

May 10 2004
101-2501
CFC

SWM Outlet: Stage-Discharge Relationship

FLOW THROUGH EXTENDED DETENTION ORIFICE:

Qoextpet= Ca * A * sqrt(2*g*H,)

Invert of Orifice = 184.00 m
Diameter = 011 m
= 110 mm
Orifice Centreline = 184.05 m
Cd . 0.62
Area = 0.0095 m’
Orifice Obvert = 18411 m
FLOW OVER DICB
NOTE: Weir for quantity control

As Weir Flow use:

Flow by 450 mm lead @ 1%

Quomn = Cw"(L-0.2"H,,.,)"(H"")1 N Pressure flow per Culvert Master
Invert of Weir = 185.06 m
Weir Length = 3.60 m
Cy = 1.8308
WATER EXT, DET. PIPE ORIFICE DICB as WEIR Flow DICB as 450mm Lead TOTAL
ELEVATION Hormice FLOW H FLOW HW FLOW FLOW
(m) (m) (m°fs) (m) (m*ls) {(m) {ms) (m’Is)

184.00 0.000 0.000 0.000
184.10 0.050 0.000 0.000 0.006
184.20 0.150 0.000 0.000 0.010
184.30 0.250 0.000 0.000 0.013
184.40 0.350 0.000 0.000 0.015
184.50 0.450 0.000 0.000 0.018
184.60 0.550 0.000 0.000 0.019
184.70 0.650 0.000 0.000 0.021
184.75 0.700 0.000 0.000 0.022
184.80 0.750 0.000 0.000 0.023
184.90 0.850 0.000 0.000 0.024
185.00 0.950 0.00 0.000 0.000 0.000 0.025
185.10 1.050 , o 0.930 0.360 0.053
185.20 1.150 | 1.030 0.387 0.199
185.30 1.250 1.130 0.411
185.40 1.350 " 1.230 0.470
185.50 1.450 0.44 0.938 1.330 0.481

Notes:

1 IR indicates governing hydraulics for flow calculations
2 Flow through DICB has assumed 50% blockage factor

J:\101-Sorichetti\2501\Design\Detailed SWM - CFCA\Calculations\[Stage Discharge Relationship for SWM Pond (DICB & ED Orifice).xIs}Sheet1
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3.3.2 Water Quality Sizing Criteria

The volumetric water quality criteria are presented in Table 3.2. The values are based on a

24 hour drawdown time and a design which conforms to the guidance provided in this manual.
Requirements differ with SWMP type to reflect differences in removal efficiencies. Of the
specified storage volume for wet facilities, 40 m*/ha is extended detention, while the remainder
represents the permanent pool.

Table 3.2 Water Quality Storage Requirements based on Receiving Waters! 2

Storage Volume (m>/ha) for
Impervious Level
Protection Level | SWMP Type 35% 55% 70% 85%
Enhanced Infiltration 25 30 35 40
0 -
80%long-term [\ 1o ds 80 105 120 140
S.S. removal
Hybrid Wet Pond/Wetland 110 150 175 195
rmmem—— Wet Pond 140 190 225 250
Normal Infiltration 20 20 25 30
0 -
70% long-term  ['o s 60 70 80 90
S.S. removal
Hybrid Wet Pond/Wetland 75 90 105 120
Wet Pond 90 110 130 150
Basic Infiltration 20 20 20 20
o -
60% long-term  [.o - nds 60 60 60 60
S.S. removal
Hybrid Wet Pond/Wetland 60 70 75 80
Wet Pond 60 75 85 95
Dry Pond (Continuous Flow) 90 150 200 240

'Table 3.2 does not include every available SWMP type. Any SWMP type that can be demonstrated to the approval agencies to
meet the required long-term suspended solids removal for the selected protection levels under the conditions of the site is
acceptable for water quality objectives. The sizing for these SWMP types is to be determined based on performance results that
kave been peer-reviewed. The designer and those who review the design should be fully aware of the assumptions and sampling
methodologies used in formulating performance predictions and their implications for the design.

*Hybrid Wet Pond/Wetland systems have 50-60% of their permanent pool volume in deeper portions of the facility (e.g., forebay,
wet pond). .

SWM Planning & Design Manual -3-10 - Environmental Design Criteria
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Table C.1: Summary of Rapid Geomorphic Assessment (RGA) Classification

FORM/
PROCESS (1)

GEOMORPHIC INDICATOR

PRESENT

FACTOR

NO (2) | DESCRIPTION (3)

NO (4) | YES (5)

VALUE (6)

Evidence of
Aggradation
(A)

Lobate bar

Coarse material in riffles embedded

Siltation in pools

Medial bars

Accretion on point bars

Poor longitudinal sorting of bed materials

~Njolo|~lWIN]|—-

Deposition in the overbank zone

SUM OF INDICES

%% =0

Evidence of
Degradation
(DI)

Exposed bridge footing(s)

Exposed sanitary/storm sewer/pipeline/etc.

Elevated stormsewer outfall(s)

Undermined gabion baskets/concrete aprons/etc.

XX XL e P e ] [ [ [

Scour pools d/s of culverts/stormsewer outlets

Cut face on bar forms

Head cutting due to knick point migration

Terrace cut through older bar material

Clo|INIO|O|_WIN|=

Suspended armor layer visible in bank

-
o

Channel worn into undisturbed overburden/bedrock

SUM OF INDICES

N> I Ix I |X

Yo 40

Evidence of
Widening
(wn

Fallen/leaning trees/fence posts/etc.

Occurrence of large organic debris

Exposed tree roots

x |X|X |~

Basal scour on inside meander bends

X

Basal scour on both sides of channel through riffle

>

Gabion baskets/concrete walls/etc. out flanked

Length of basal scour > 50% through subject reach

Exposed length of previously buried pipe/cablefetc.

wlo|N|o|lOhAlwWIN|—=

Fracture lines along top of bank

-
o

Exposed building foundation

SUM OF INDICES

Ao =0.40

Evidence of
Planimetric
Form
Adjustment
(P

Formation of cute(s)

Single thread channel to multiple channel

Evolution of pool-riffle form to low bed relief form

Cutoff channel(s)

Formation of island(s)

Thalweg alignment out of phase meander form

~Njojlon|B|WIN|—~

Bar forms poorly formed/reworked/removed

SUM OF INDICES

e [ s [ X 1P e s [ X [ [ x|
D

STABILITY INDEX (S1) = (Al + DI + Wl + Pl )/ m

= (o+o./ +0.9+0) /%

C.1Z

H
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Figure C.1: Pond Active Storage Volume for Control of In-Stream Erosion Potential as a
Function of Total Directly Connected Impervious Area (FRIMP) and Source
Control (including lot level and conveyance control, in watershed-mm)

(a) SCS Soil Groups A and B
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APPENDIX F
Hydrologic Computer Modeling Files

C.F. Crozier & Associates Inc.
Project No. 1251-4397



(C:\...25mmB.out) C.F. Crozier & Assoclates Inc.
00001> 00136>

00002> 00137> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH,
00003> S5555 W W M M H H Y Y M M 000 999 999 =amsmmazas 00138> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00004> % WWW MMMM H M YY MMMM O O 9 9 9 00139>

00005> SS555 W W W MMM HHNHH I MMM o o W 9 9 Ver. 4.02 00140> <---- hydrograph ----> <-pipe / channel->
00006> Ww M M H ¥ MoK D 0 9999 9999 July 1999 00141> AREA QPEAK TRPERK R.V., MAX DEPTH MAX VEL
00007> SSSss WW M M H M ¥4 M M 000 I 00142> {ha} (ema) {hrs) {mm) (m) (m/sa)
00008> 9 9 9 94 3737016 00143> INFLOW : ID= 1:2101 221,70 4250 6.67 3.510 047 1.225
00009> StormWater Management HYdrologic Model 999 999 ==ae== 00144> OUTFLOW: ID= 2:2301 221.70 -250 6.83 3,510 .047 1.225
00010> 00145>

000115 win e R e A SR e AT e b ey 001465

00012> Atariarerstsresert SUMHYMO-99 Ver/4,02 Savtrestserisisrivens 00147> Femiiivaaire e . s T LEDR Py CEE RSB
00013> A single event and continuous hydrologic simulation model *** 00146> 001:0005

00014> based on the principles of HYMO and 1ts successors . 001495 Frewrrrer————

00015> OTTHYMO-83 and OTTHYMO-B89. 3 00150> | ROUTE CHANNEL 1 Routing time step {min) = 5.00

00016> T T T 00151> Number of SEGMENTS = 3

00017> ***+#%% pistributed by: J.F. Sabourin and Associates Inc, 00152> Slopes (3), CHANNEL= .$0  FLOODPLAIN= .50

00018> ottawa, Ontario: (613) 727-5199 00153> LENGTH = 520,00 (m)

00019> Gatineau, Quebec: (819} 243-6858 00154>

00020> E-Mail: swmhymo@jfsa.Com 00155> et DATA FOR SECTION { 2.0} ------ >

00021> T S N L L 001565 Distance Elevation Manning

00022> 00157> «00 10,00 «0600

00023>  #rHbEetbbettetbtsrbtsbrsirtsted ERaabbbbbaband R L L e 00158> 10,00 9.80 .0600 / .0350 Main Channel

00024> +++++++ Licensed user: C.F. Crozier & Associates Inc. (R 001595 10.680 9,30 .035 Main Channel

00025>  +++++++ Collingwood SERIALK:3737016 Pheehd 00160> 12.50 9.30 0350 Main Channel

00026> ##+tsdtsstirsstisrobisbtibbbnntens Bardd LR R e et R L 00161> 13,00 10,30 .0350 / .0600 Main Channel

a0027> 00162> 16,00 10,30 . 0600

00285 %% %484 n e e b a e AR AR AR e e R RS st 00163>

00029> ++++++ PROGRAM ARRAY DIMENSIONS ++++++ 00164> TRAVEL TIME TABLE >
00030> Maximum value for ID numbers : 10 00165> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D X V
00031> Max. number of rainfall points: 15000 00166> {m} (m}  {cu.m.})  (cu.m.) tems) (m/s) (min) (m2/s)
000325 Max. number of flow points 00167> 1036 9,336 .323E+02 .222E+00 .013 -213 40,61 .008
00033> e A P P e S T L T T T 00168> L071 9.371 .659E+02 .906E+00 J042 S331 26.21 1024
00034> 00169> +107 9.407 ,101E+03 ,208E+01 .082 =424 20.45 .045
00035> 00170> 143 9.443 .137E+03 L 378E+01 1133 -503 17.24 012
00036> * DETAILED OUTPUT *+* 00171> 178 9.479 .175B+03 .602E+01 .193 -572 15.15 .102
00037> * L b DT Ll I D CR0 VA & O (A e Nl L L 00172> ,214 9.514 .215E+03 .684E+0l 262 635 13.66 <136
00038> * DATE: 2004-05-10 IME: 16:59:55 RUN COUNTER: 000083 . 00173> 1250 9,550 ,255E+03 .123E+02 .339 +691 12.54 173
00039> * et cEhl el i e 6 A LSl fd gkt 00174> -286 9.586 .297E+03 .163E+02 .425 «744 11.65 «213
00040> * Input Filenpame: C:\TEMP\SORICH~1\QUANIT~1\25mmB,DAT 00175> .321 9.621 .341E+03 ,211E+02 .519 =193 10.94 +255
00041> * Output [filename: TEMP\SORICH~1\QUANIT~1\25mmB, out 00176> 357 9.657 .385E+03 ,265E+02 .621 .838 10.34 1299
00042> * Summary filename: C:\TEMP\SORICH~I\QUANIT~1\2SmmB.sum 00177> .393 9,693 ,4J2E+03 .J26E+02 731 .881 9.83 346
00043> * User comments: 00178> 429 9.729 .479E+03  .J95E+02 .850 .922 9.40 395
00044> * 00179> 464 9.764 .52BE+03 .472E+02 .976 .961 9.02 446
00045> * 00160> .500 9.800 .5739E+03 .S56E+02 1.111 .998 8.68 +499
00046> = 00181> .540 9.840 ,657E+03 .6B2E+02 1.292 1.023 8.47 +552
00047> * L bbb S S R LA Al RS B 00182> .580 9.880 .7778+03 .867E+02 1.498 1.003 8.64 .582
00048> 00183> 1620 9.920 .939B+03 ,112E+03 1,738 962 9.00 .597
00049> 00184> . 660 9,960 ,114E+04 ,145E+03 2.020 919 9.44 606
00050> - 00185> .700  10.000 ,139B+04 .187E+03 2.349 .879 9.86 615
00051> R E T TP T TP PR TR 00186>

00052> Project Name SORICHETTI POST-DEVELOPMENT 25mm SHORT DURATION EVENT 00187> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00053> Details swM Pond for Quality & Quantity Control 00188> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00054> Original Date 10-24-2002  (Burnside} 00189>

00055> Revised May 2004 (CF Crozier & Associates Inc) 00190> <---- hydrograph ----> <-pipe / channel->
00056> *4 Modeller Chria Croziet, P,Eng. 00121> AREA QPEAK  TPERK R.V, MAX DEPTH MAX VEL
0O05Ts sgsssssasan B PR T 001925 (ha) (ems)  (hrs)  {mm) (m} (m/3)
00058 = 00193> INFLOW : ID= 2:2301 221,70 +250 6,83 3.510 .208 .623
00059> | Project dir.: C:\TBMP\SORICH~1\QUANIT~I\ 00194> OUTFLOW: ID= 3:2302 221.70 .250 7.00 3.510 .208 622
00060 ~==---=cescmsmsmss=s Rainfall du.. C:\TEMP\SORICH-1\QUANIT~1\ 00195>

00061> TZERO =  ,00 hrs on 00196>

00062> METOUT= 2 {output = HETRIC) 00197>

00063> 00198>

00064> 00199>

00065> 00200> | CALIB NASHYD | Area (hal= 14,10 Curve Number  (CN)=65.00
00066> 00201> | 04:2102 DT= 5.00 | 1Ia fmml=  5.000 ¥ of Linear Res.(N)= 3.00
00067> emiimass e s 00202> semmmss s s U.H. Tpihrs]= 770

00068> | READ STORM 1} Filename: C:\TEMP\SORICH~1\QUANIT~1\chmf25mn.4hr 00203>

00069> | Ptotal= 25.00 mm| Comments: 4 hr chicago storm 25 mm depth derived f 00204> Unit Hyd Qpeak (cms)= . 699

00070> s==—tsscsresnmrs 00205>

00071> TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN 00206> PEAK FLOW fema) = L052 (i)

00072> hes mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 00207> TIME TO PEAK thrs)= 2,500

00073> .17 1.530 | 1.17  6.120 | 2.17 4.470 | 3.17  1.890 00208> RUNOFF VOLUME () = 2.982

00074> £33 1.720 | 1.33 14.480 | 2.33 1.610 | 3.33 1.740 00209> TOTAL RAINFALL (= 24,998

00075> 450 2.000 | 1,50 54.950 | 2.50 1.030 | 3.50 1.610 00210> RUNOFF COEFFICIENT - »119

00076> .67 2.370 | 1.67 17.550 | 2.67 2.630 | 3.67 1.500 00211>

00077> .83 2.950 | 1.83  8.850 | 2.83  2.320 | 3.83  1.400 00212> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00076> 1.00 3.950 | 2.00 5,920 | 3.00 2.080 | 4.00 1.320 00213>

00079> 00214> ——

00080> 00215> sesssesmses st -

00081> 00216>

00082> - 00217> Routing time step (min) = 5.00

00083> | CALIB NASHYD | Area thaj= 221.70 Curve Number  (CN}=73.00 00218> Number of SEGMENTS = 3

00084> | 0 il | Ia {mmj= 5.000 K of Linear Res.(N)= 3,00 00219> Slopes (%), CHANNEL= .50  FLOODPLAIN= ,50

00085> - U.H. Tplhral= 4.570 00220> LENGTH = 520,00 (m)

00086> 00221>

00087> Unit Hyd Qpeak (cms}= 1.653 00222> Cmmmmee DATA FOR SECTION { 2.0) =-----= >

00088> 00223> Distance Elevation Manning

00089> PERK FLOW {cms) = 1250 (i) 00224> =00 10,00 .0600

00090> TIME TO PERAK thrs)= 6.667 00225> 10.00 9.80 L0600 / 0350 Main Channel

00091> RUNOFF VOLUME {mm) 3,510 00226> 10.80 9.30 .0350 Main Channel

00092> TOTAL RAINFALL  (mm) 24.999 00227> 12,50 9.30 0350 Main Channel

00093> RUNOFF CORFFICIENT = <140 00228> 13.00 10,30 40350 / ,0600 Main Channel

00094> 00229> 16,00 10.30 .0600

00095> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00230>

00096> 00231> TRAVEL TIME TABLE >
00097> sesmesmsmesmsrissm e s 00232> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV,TIME [ %V
00098> 001 4 00233> (m) {m} {ecu.m.) {cu.m.} {cms} {m/s) (min}

000995’ sswssssvrmsvmssmsee 00234> .036 9.336 ,323E+02 .222E+00 .013 =213 40.61

00100> | ROUTE CHANNEL ' Routing time step (min) = 5.00 00235> L071 9.371 .659E+02 .906E+00 042 331 26.21

00101> | IN> 01:2101 I Number of SEGMENTS = 3 00236> .107 9.407 .101E+03 ,208E+01 .082 424 20.45

00102> | OUT< 02:2301 | Slopes (%], CHANNEL=5,00 FLOODPLAIN=5.00 00237> 1143 9.443 .1378+03 .378E+01 -133 503 17,24

00103> ——-——-——--—------ oo LENGTH = 530.00 {m) 00238> 179 9.479 ,175E+03 .602E+01 193 572 15.15

00104> 00239> .214 9.514 .215E+03 ,0864E+01 .262 635 13.66

00105> ~ DATA FOR SECTION { 00240> .250 9.550 .255E+03 ,123E+02 .339 =691 12.54

00106> Distance Elevation 00241> .286 9.586 .297E+03 ,163B+02 =425 744 11.65

00107> +00 20.00 00242> 4321 9.621 .341E+03 ,211B+02 «519 .793 10.94

00108> 10.00 19,70 Main Channel 00243> 357 9.657 .JB5E+03 ,265E+02 .621 .838 10.34

00109> 12,10 18.30 Main Channel 00244> L3931 9,693 L432E+03 .I26E+02 L7131 .881 9.83

00110> 16.30 18.30 Main Channel 00245> .429 9.729 .479E+03 ,395E+02 «850 922 9.40

00111> 18.40 19.70 Main Channel 00246> .464 9.764 .528E+03 .472E+02 .976 -961 9.02

Q0112> 28,40 20.00 00247> .500 9.800 .579E+03 .556E+02 1.111 .998 8,68

00113> 00248> .540 9.840 .657E+03 .682E+02 1.292 1.023 8.47

00114> < TRAVEL TIME TABLE ==<=sse=ees esabsismissasnty 00249> .580 9.880 .777E+03 ,B6TE+02 1.498 1.003 8.864

00115> DEPTH ELEV ~ X-VOLUME 5-VOLUME FLOW RATE VELOCITY TRAV.TIME D x ¥ 00250> . 620 9,920 L939E+03 .112E+03 1.738 .962 9.00

00116> {m) {m) {cu.m.) fcu.m.) {cma) (m/ s} {min) (m2/s}) 00251> . 660 9.960 ,114E+04 .145E+03 2.020 .919 9.44

00117> .088 18.387 .201E+03 ,332E+00 464 1.225 7.21 +107 00252> . 700 10.000 .139E+04 .187E+03 2.349 «879 9.86

00118> -175 168,475 .414E+03  .1237E+01 1.481 1.896 4.66 .332 00253>

00119> .263 18,563 .639E+03 .317E401 2,928 2,420 3.64 637 00254> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEFTH.
00120> +350 18.650 .876E+03 ,S579E+01 4.764 2,881 3,07 1.008 00255> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00121> -438 18,738 .113E+04 .930B+01 6.968 3,279 2,69 1,435 00256>

00122> +525 18,825 .139E+04 .137E402 9.527 1.638 2.43 1.910 00257> <---- hydrograph ----> <-pipe / chatnel->
00123> .613 18,913 .166E+04 ,192E+02 12.437 1,967 2.23 2.430 00258> RRER QPEAK  TPEAK  R.V.  HAX DEPTH MAX VEL
00124> +700 19,000 .195E+04 .257E+02 15.696 4.271 2,07 2,990 00259> (ha) (cms) (hrs) {mm) (m} imfaj
00125> .788 19.088 .225E+04 .334E+02 19,304 4.555 1.94 3.587 00260> INFLOW : ID= 4:2102 14.10 .052 2.50 2.982 L081 »351
00126> .875 19,175 .256B+04 .422E+02 23.263 4.823 1.83 4.220 00261> OUTFLOW: ID= 5:2303 14,10 .047 2,92 2.982 4076 +341
00127> 2963 19,263 .208E+04 ,S23E+02 27.575 5.076 1.74 4,886 00262>

00128> 1.050 19,350 .321E+04 .637E+02 32.245 5.318 1.66 5.584 00263>

00129> 1,138 19,438 ,356E+04 .764E+02 37.278 5,549 1.59 6.312 00264> ==mmemesimmen w——ee e

00130> 1,225 19,525 .J92E+04 .906E+02 42.678 5.770 1.53 7.069 00265> 001:0008 r—— e

00131 1,313 19,613 ,429E+04 .106E+03 48.451 5.984 1.48 7.854 002665 =wwwsmmsmmmes iy e rin = m

00132> 1.400 19,700 .467E+04 ,123E+03 54.601 6,191 1.43 8.667 00267> | CALIB NASHYD | AKO' tha}= 21,50 Curve Number (CN)=65,00
00133> 1.500 19.800 .530E+04 .150E+03 63.709 5.375 1,39 9.563 00266> | 06:2103 DT= 5.00 | {mm} = 5.000 ¥ of Linear Res.({N)= 3,00
00134> 1.600 19,900 .627E+04 .189E+03 74.084 6.261 1,41 10.017 00269> =emmsssmmn e U H Tplhra}= . 900

00135> 1.700 20,000 .760E+04 ,244E+03 86,162 %,008 1.47 10.214 00270>

C.F. Crozier & Aasociates Inc. Paga 0
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00271>
00272>
00273>
00274>
00275>
00276>
00277>
00278>
00279>
00260>
002681>
00282>
00263>
00284>
00285>
00286>
00287>
00288>
00289>
00290>
00291>
00292>
00293>
00294>
00295>
00296>
00297>
00296>
00299>
00300>
00301>
00302>
00303>
00304>
00305>
00306>
00307>
00308>
00309>
00310>
00311>
00312>
00313>
00314>
00315>
00316>
00317>
00318>
00319>
00320>
00321>
00322>
00323>
00324>
00325>
00326>
00327>
00328>
00329>
00330>
00331>
00332>
00333>
00334>
00335>
00336>
00337>
00338>
00339>
00340>
00341>
00342>
00343>
00344>
00345>
00346>
00347>
00348>
00349>
00350>
00351>
00352>
00353>
00354>
00355>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
00364>
00365>
00366>
00367>
003685
00369>
00370
00371>
00372>
00373>
00374>
00375>
00376>
00377>
00378>
00379>
00380>
00381>
00382>
00383>
00384>
00385>
00386>
00387>
00388
00389>
00330>
00391>
00392>
00393>
00394>
00395>
00396>
00397>
00398>
00399>
00400>
00401>
00402>
00403>
00404>
00405>

Unit Hyd Qpeak (cms)= 912
PEAK FLOW fems) = L061 (1)
TIHE TO PEAK thraj= 2,750
RUNOFY VOLLMR {mm) = 2.551
TOTAL RAIRFALL  {mml= 24,998
RUNOFF COEFFICIENT = .102
(1) PEAK FLOW DCE5 NOT INCLUDE BASEFLOW IF ANY.
001
| ADD HYD {010203) | ID: NHYD RAREA QPEAK  TPEAK R.V. DWE
i (ha) {cms} thrs) (mm) lcms)
ID1 03:2302 221,70 .250 7.00 3.51 .000
+ID2 05:2303 14,10 - 047 2.92 2,98 +Q00
+1D3 06:2103 21.50 061 2,75 2.55 .000
SUM 07:010203  257.30 253 6.67  3.40 000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0010
*# Sorichetti Site and SWM Pond hydrograph
| DESIGN STANDHYD | Area tha)= 11,33
| 05:2104 DT= 5.00 | Total Imp{(8)= 30,00 Dir. Conn.{%)=  20.00

IMPERVIOUS PERVIOUS (i)
Surface Area 3.40 7.93
Dep. Starage .80 1.50
Average Slope 2.00 2,00
Length 274,83 40,00
Mannings n = 013 250
Max.eff.Inten. (mm/hr)= 54,95 4.35
over {min) 5,00 30.00
Storage Coeff. {min)= 4.84 (i) 29.56 (ii
Unit Hyd. Tpeak (min) 5,00 30.00
Unit Hyd. peak {cms)= .22 .04
*TOTALS*
PERK FLOW (cmaj= .31 .06 2324 (ii1)
TIME TO PERK theap= 1.50 2.00 1,500
RUNOEF VOLUME frn} = 24,20 3.38 7.547
TOTAL RAINFALL  (mum}= 25.00 25.00 24,998
RUNOFF COEFFICIENT = .97 .14 302
44 WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
{i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 61.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THRN THE STORAGE COEFFICIENT.
{iii) PEAK FLOW DOES NOT INCLUDE BRSEFLOW LF ANY.
001:0011
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
IN>05: (2104 ) |
| 0UT<02:(002104) | m===  QUTLFOW STORAGE TABLE wwaw
e ————— OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) tha.m,) | {cms} {ha.m.)
.000 ,0000E+00 | .025 .2800E+00
.018  ,1245E+00 | «480 ,4600E+00
ROUTING RESULTS AREA QPEAK TPERK RV,
e tha) tems) thrs) ()
INFLOW >05: (2104 ) 11.33 .324 1.500 7.547
OUTFLOW<02: (002104) 11.33 L011 4.250 7.546
PEAK FLOW REDUCTION [Qout/Qin]{3)= 3,321
TIME SHIFT OF PEAK FLOW (min)= 165,00
MAXIMUM STORAGE  USED (ha.m.)=,7447E-01
001:0012
N Uncontrolled Drainage Area including Sorichetti Open Space and GT
| CALIB NASHYD | Area thai= 1.51  Curve Number  (CN)=54.00
| 01:2106 o 5,00 | Ia {mmj = 5.000 ¥ of Linear Res,({N)= 3.00
meremsmssmm.. =====  U.H. Tpihral= L590
Unit Hyd Qpeak (cms)= .098
PEAK FLOW {ema)= -004 (i)
TIME TO PEAK fhral= 2.250
RUNOFF VOLUME (mm} = 1.691
TOTAL RAINFALL  {mm}=  24.998
RUNOFF COEFFICIENT = 068
1] PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:001
t ADD HYD (040607} | ID: NHYD AREA QPEAK  TPEAK  R.V. DWE
s e (ha) (cms)  (hrs)  (mm)  (cms)
1Dl 02:002104 11.33 =011 4.25 7.55 .000
+ID2 01:2106 1.51 . 004 2.25 1.69 .000
SUM 06:040607 12.084 .012 2,75 6.86 =000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0014
| ROUTE CHANNEL | Routing time step (min) = 5.00
I IN> 06:040607 ] Number of SEGMENTS = 3
] OUT< 10:2304 | slopes (%), CHANNEL= ,50  FLOODPLAIN= .50
e s e e e LENGTH = 520.00 {m)
Qmmmoee DATA FOR SECTION |  2,0) -----—- >
Distance Elevation Manning
-00 10.00 L0600
10.00 9.80 40600 / ,0350 Main Channel
10.80 9.30 403150 Main Channel
12.50 2.30 . 0350 Main Channel
13.00 10,30 +0350 / .0600 Main Channel
16.00 10.30 L0600
< TRAVEL TIME TABLE >
DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V
{m) (m)  {cu.m.)  {cu,m.) tcms) Im/s3) (min)  {m2/s)
+036 9.336 ,323BE402 .222E+00 .013 .213 40.61 . 008
«071 9.371 .659E+02 ,906E+00 -042 .331 26,21 .024
-107 9,407 .101E+03 .20BE+01 .082 w424 20,45 .045
4143 9.443 ,137E4+03 .37BE+01 »133 4503 17.24 .072
179 9.479 .175E+03 .602E+01 -193 +572 15.15 «102
2214 9.514 .215E+03 .BB4E+0L 262 +635 13.66 +136
+250 9.550 ,255E+03 .123E+02 «339 46391 12,54 .173
.206 9,586 .297E+03 ,163E402 «425 2744 11.85 .213

00406>
00407>
00408>
00409>
00410>
00411>
00412>
00413>
00414>
00415>
00416>
00417>
00418>
00419>
00420>
00421>
00422>
00423>
00424>
00425>
00426>
00427>
00428>
00429>
00430>
00431>
00432>
00433>
00434>
00435>
00436>
00437>
00438>
00439>
00440>
00441>
00442>
00443>
00444>
00445>
00446>
00447>
00448>
00449>
00450>
00451>
00452>
00453>
00454>
00455>
00456>
00457>
00458>
00459>
00460>
00461>
00462>
00463>
00464>
00465>
00466>
00467>
00468>
00469>
00470>

.321 9.621 .341E+03 ,211E+02 +519 793 10.94 255
.357 9.657 .3B85E+03 ,265B+02 «621 .838 10,34 «299
«393 9.693 L432E+03 ,326E+02 - 731 «B61 9.83 «346
<429 9.729 .479E+03  ,395E+02 -850 922 9.40 +395
464 $.764 .528E+03 .472B+02 «976 .961 9.02 446
.500 $.800 .579E+03 ,556E+02 1.111 .990 8.68 .499
4540 @.840 .657E+03 L, 682E+02 1.292 1.023 8,47 .552
+580 3.6600 .777E+03 .867E+02 1.498 1,003 8.64 .582
.620 %.920 ,939E+03 ,112B+03 1.738 -962 9.00 597
660 $.960 .114E+04 .145B+03 1.020 .919 9.44 «606
700 10.000 ,139E+04 ,1B7E+03 2.349 .878 9.06 «615

X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
S-VOLUME= Volume that can be stored in channel at specified ELEVATION,

<---- hydrograph —- <-pipe / channel->
AREA OPEAK TPERK R.V. MAX DEPTH MAX VEL

(ha) {cma) thrs) (mm) {m) {m/s)

INFLOW : ID= 6:040607 12.84 .012 2,75 6,858 .034 213
OUTFLOW: ID=10:2304 12.84 012 4,25 6,858 .032 ¥213

001:0015 e
| ADD HYD (2401 )} | ID: NHYD AREA QPEAK TPEAK BV, mr
e (ha) (cms)  theal  (mm) fems)
IDL 07:010203  257.30 253 &) 3.40 000
+ID2 10:2304 12,64 L012  4.25  6.86  .000
SUM 09:2401 270.14 263 6.58 3,87 ,000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

001:001 e
| CALIB NASHYD ( Aiea (ha}= 1,16 Curve Number
| 08:2105 DT= 5,00 [ Ia (mmp=  5.000 # of Linear Res.{N)= 3.00
smmsimmessemeeesace=a  U,H. Tp(hea)= .430
Unit Hyd Qpeak (cms)= .103
PEAK FLOW (cms) = L004 (i)
TIME TO PRAK (hrs)= 2.083
RUNOFF VOLUME (mm) = 1.691
TOTAL RAINFALL  (mm)= 24,998
RUNOFF COEFFICIENT = .068

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

001:0017
FINISH

P T T T T T I N N

WARNINGS / ERRORS / NOTES

001:0010 DESIGN STANDHYD
*+¢ WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area,
Simulation ended on 2004-05-10 at 16:59:56

C.F.

Crozier & Associates Inc.
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C:\TEMP\Sorichetti\Quanity Control\2yr.out C.F. Crozier & Associates Inc.

00001> 00136> 3.67 «541 1 9.67 2.621 | 15,67 «602 | 21.67 +359
00002> 00137> 3.75 .550 1| 9.75 2.493 | 15,75 +596 | 21.75 «357
00003> SSSS5 W W M M H H Y ¥ M M 000 999 999 remesan 00138> 3,83 «560 1| 9.83 2.377 1 15.83 «591 | 21,83 »355
00004> 5 WWWw MMMM H H Y Y MM MM O o 9 9 9 9 00139> 3.92 «571 1 9.92 2.271 | 15,92 .585 | 21,92 «353
00005> SS555 W W W MMM HHHHH Y MMM O [ 1] 9 9 Ver. 4.02 00140> 4,00 .581 | 10.00 2.175 | 16.00 +579 | 22.00 +351
00006> 3 Www M M R H Y M M O o] 9999 9999 July 1999 00141> 4,08 «593 | 10.08 2,087 | 16.08 574 | 22.08 +350
00007> SSSSS ww M M H H Y M M 000 9 ===ozoams 00142> 4,17 .604 | 10,17 2,006 | 16.17 .569 | 22,17 «348
00008> 9 9 9 9 # 3737016 00143> 4,25 «617 1 10.25 1.932 | 16.25 .564 | 22.25 346
00009> StormWater Management HYdrologic Medel 999 999 ==mmamoms 00144> 4,33 .629 1 10.33 1.861 | 16,33 +5568 | 22,33 «344
00010> 00145> 4.42 «643 | 10.42 1.799 | 16.42 «553 | 22.42 «342
00011> *#stssssecsotversnsn R P R ) 001465 4,50 ,657 | 10.50 1.73% | 16,50 ,549 | 22,50 2341
00012> BEREPEEEML e RS SUHHYHO-99 Ver/4.QX ressssssssises ki 00147> 4,58 «672 1 10.58 1,683 | 16.58 +544 | 22.58 «339
00013> ***###+ p single event and continuous hydrolegic aimulation model **+=+e+ 00148> 4,67 «687 1 10.67 1,631 | 16,67 +539 | 22.67 =337
00014> *e=sess based on the principles of HYMO and its succeasors 00149> 4.75 «703 1 10.75 1.583 | 16.75 .534 | 22.75 4336
00015> e OTTHYMO-83 and OTTHYMO-B89, 00150> 4,83 +720 1 10.83 1.537 1 16.83 .530 | 22,83 2334
00016> L DT T T S L T T T LT T LT TR T TP 00151> 4.92 '738 1 10.92  1.494 | 16.92 525 | 22.92 1332
00017> ¥*#*¥+2 pigtributed by: J.F. Sabourin and Associates Inc. 00152> 5,00 «757 1 11.00 1.453 1 17,00 v521 | 22.00 »331
00016> o Ottawa, oOntarie: (613) 727-5199 00153> 5.08 776 | 11,08 1.415 | 17.08 .517 | 23.08 «329
00019> Gatineau, Quebec: {819) 243-6858 00154> 5.17 #7991 11.17 1.379 | 17.17 512 | 23.17 =328
00020> E-Mail: swmhymo@ 00155> 5.25 +821 1 11.25 1.345 | 17.25 2508 | 23.25 .326
00021> Ag i & i LT ba 4 b hd At a bt bl Ll Al S 00156> £.33 «845 1 11.33 1.312 1 17.33 4504 | 21.13 2324
00022> 00157> 5.42 «871 1 11.42 1.281 1 17.42 .500 | 23.42 323
Lol o r A B e R e e 00158> 5.50 +898 1 11,50 1,252 | 17.50 1496 | 3,50 =321
00024> +++++++ Licensed user: C,F. Crozier & Associates Inc. 00159> 5.58 +928 | 11.58 1,224 | 17.58 1492 | 23,58 +320
00025>  ++++44+ Collingwood SERIAL 737016 00160> &.67 «959 1 11.67 1,197 | 17.67 1489 | 23.67 »318
00026> FHEEtHEEAEEH R R I HE R R R R R R R R b bt 00161> 5.75 £993 | 11.75 1.172 | 17.75 .465 | 23.75 2317
00027> 00162> 5.83 1.029 y 11,83 1,147 | 17,83 ;461 | 23,83 »315
00028> @esssssssses & b .. o shkeveenizd MeRssusgnndenys a4 00163> 5.92 1,068 | 11,92 1.124 § 17.92 4477 | 23,92 +314
00029y *esssss ++++++ PROGRAM ARRAY DIMENSIONS ++++++ SREE. 00164> 6,00 i.111 1 12,00 1,102 | 18,00 A7 24000 .312
00030> #esesse Maximum value for ID numbers : 10 00165>

00031> #eeasee Max, number of rainfall points: 15000 B0 L B> = m
00032> ** number of flow points 15000 00167> 001:000

00033> ¢ T T P 001685 , mrwr e e s

00034> 00169> | CALIB NASHYD [} Area (ha)=221.70 Curve Number (CN)=73.00
00035> 00170> | 01:2101 DT= 5.00 | Ia (mm) = 5,000 ¥ of Linear Res, (N)= 3.00
00036> = 1REAgsARANS, .. DETAILED OUT®PUT nessesd 00171> ===sees ssveesseans U.H. Tp(hrs)= 4,570

000375 44 F0asnas s rsasanirasdbsnasnti s ssndhnbsasnssdratststsssnssitasatinssnsbnnes 001725

00038> * DATE: 2004-05-14 TIME: 15:48:30 RUN COUNTER: 000086 ] 00173> Unit Hyd Qpeak {cms)= 1.853

000305 #4#F 4 aaasessstsasitssatsrssastrsnsnsssbsennenasntassbriasesibanararasnstnnes 00174>

00040> * Input filenama: C:\TEMP\SORICH~1\QUANIT~-1\2yr.DAT . 00175> PEAK FLOW {cms)= .689 (i)

00041> * Output Ffilename: C:\TEMP\SORICH~L\QUANIT~1\2yr.out -] 00176> TIME TO PEAK (hrs)= 13,750

00042> * Summary Ffilename: C:\TEMP\SORICH-1\QUANIT~I\2yr.sum . 00177> RUNOFF VOLUME {mm) = 13.050

00043> * User comments: ’ 00178> TOTAL RAINFRLL {mm) = 47,143

00044> = 1: 4 00179> RUNOFF COEFFICIENT = #2777

00045> * ¥ 00180>

00046> * 3: ] 00181> {i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

L R o e T e e ) 001082>

00048> 00183> ase: -ssamsess ssserveese

00049> mrmrerr e e ————— 00184>

00050> 001:0001 00185> w=sssssmrsnsamnssses

D005 1> »§eadsitthtasteksbobbbbhtsrbstadbtbtitsbdtbbetitstdtbsitabbssotibiobisbbbbbidatih 00186> | ROUTE CHANNEL | Routing time step (min) = 5,00

00052> *# Project Name i SORICHETTI POST-DEVELOPMENT 2 YEAR 24 HOUR CHICAGO STORM 00187> t IN> 01:2101 | Number of SEGMENTS = 3

00053> *# Details 1 SWM Pond for Quality and Quantity Control 00186> | OUT< 02:2301 | 5lopes (%), CHANNEL=5.00 FLOODPLAIN=5,00

00054> “¥ oOriginal Date : 10-24-2002 (Burnside) 00189> wr=samssssssansersse LENGTH = 530.00 (m)

00055> *“d Revised 1 May 2004 (CF Crozier & Associates Inc} 00190>

00056> *N Modeller i Chris Crozier, P.Eng. 00191> <- - DATA FOR SECTION { 1.0} ------ >

0DET> CHP e bt srsbdsstetdstsessitsbstbebdiistedidsbidasditbidnioisbritissn 00192> Distance Elavation Manning

00050> s==isrrrr e 00193> -00 20.00 .0600

00059> | START | Project dir.: C:\TEMP\SORICH~I1\QUANIT~1\ 00194> 10,00 19,70 +0600 / ,0350 Main Channel

00060> ¥ Rainfall dir.: C:\TEMP\SORICH~1\QUANIT-1\ 00195> 12,10 18.30 40350 Main Channel

00061> +00 hrs on 0 00196> 16,30 18.30 . 0350 Main Channel

00062> 2 (output = METRIC) 00197> 18.40 19.70 .0350 / 0600 Main Channel

00063> 001 00198> 28.40 20,00 . 0600

00064> 0 00199>

oN0ES> 00200> L£ossvamnsessnsssslinssssempess ‘TRAVAL - TIHE TABLE *=ress mimsssammns s sdaend)
00066> —— - 00201> DEPTH ELEV X-VOLUME 5-VOLUME FLOW RATE VELOCITY TRAAV.TIME DxV
00067> 00202> {m) (m} {cu.m.) (cu,m.) {cms) (m/3) {min) (m2/s)
00068> | CHICAGO STORM i IDF curve parametasrs: A= 935.424 00203> .088 18.387 .201E+03 .332E+00 .464 1.225 7.21 .107
00069> | Ptotal= 47.14 mm | B= 10.500 00204> «175 18.475 L414E+03 ,137E+01 1.481 1.896 4.66

00070> ~-=----m————m oo c= .847 00205> .263 18.563 ,639E+03 ,317E+01 2.928 2.428 .64

00071> used in: INTENSITY = A / (t + B}“C 00206> .350 18.650 .876E+03 ,579E+01 4.764 2,881 1,07

00072> 00207> +438 18.738 .113E+04 ,930E+01 6,968 3.279 2.69

00073> Duration of storm = 24.00 hrs 00208> +525 18.825 .139E+04 .137E+02 9.527 3,638 2.43

00074> Storm Cime atep = 5.00 min 00209> «613 18.913 .166E+04 ,192E+02 12.437 3.967 2.23

00075> Time to peak rabio = +33 00210> » 700 19.000 .195E+04 ,257E+02 15.696 4.271 2,07

00076> 00211> +788 19.088 .225E+04 .334E+02 19.304 4.555 1.94

00077> The CORRELATION coefficient is = .9991333 00212> «875 19.175 .256E+04 .422E+02 23.263 4,823 1.83

00078> 00213> .963 19.263 .2B8E+04 ,523B+02 27.5875 5.076 1.74

00079> TIME ENTERED COMPUTED 00214> 1.050 19.350 .321E+04 .637E+02 32.245 5.318 1,66

00080> {min) {mm/hr) (mm/hr) 00215> 1.138 19.438  .356E+04 .764E+02 37.278 5.549 1,59

00081> 5, 98,00 91.79 00216> 1.225 19.525 .392E+04 .906E+02 42.618 5.770 1,53

00082> 10, 70.00 72.44 00217> 1,313 19.613 .429E+04 .106E+03 48.451 5,984 1.48

00083> 15, 58,00 60,21 002186> 1.400 19.700 .467E+04 .123E+03 54.601 6.191 1.43

00084> 30. 38.00 40,69 00219> 1.500 19,800 .530E+04 .150E+03 63,709 6,375 1.39

00085> 60. 25.00 25.44 00220> 1.600 19.900 .627E+04 .1B9E+03 74.084 6.261 1.41

00086> 120. 17.00 15.10 00221> 1.700 20.000 ,760E+04 .244E+03 86,162 6.006 1.47

00087> 360, 6:30 6.24 00222>

00088> 720, 3.50 3.51 00223> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00089> 1440. 1.90 1.96 00224> S-VOLUME= Volume that can be stored in channel at specified ELEVATION,

00090> 00225>

00091> I TIME RRIN | TIME RAIN | TIME RAIN 00226> <---- hydrograph ---->  <-pipe / channel->
00092> | hrs mm/hr | hrs mm/he | hra mm/hr 00227> AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
00093> o0 .316 | 6.08 1.158 | 12.08 1.080 | 16.08 .470 00228> (ha} {cms) (hra} {mm) (m) (m/s}
00094> =17 2319 6.17 1.209 | 12.17 1.060 | 18.17 -467 00229> INFLOW : ID= 1:2101 221.70 689 13,75 13.050 .107 1.329
00095> =29 L322 10 6.25 1.265 | 12.25 1.040 § 18.25 464 00230> OUTFLOW: ID= 2:2301 221.70 L6089 13.83 13.050 .106 1.326
00096> «31 L3251 6.33 1.326 | 12.33 1.021 | 168.32 460 00231>

00097> 42 .328 1| 6.42 1.395 | 12.42 1.001 | 18.42 457 00232>

00098> «50 2331 | 6.50 1.471 | 12.50 .985 | 168.50 .454 00233>

00099> -58 2334 1 6.58 1.558 | 12.58 .968 | 18.58 .451 00234> 001:0005

00100> - 67 .338 | 6.67 1.655 | 12.67 .952 | 18.67 447 00235> seseemmse—eea e

00101> .15 3411 6.75 1.766 | 12.75 .937 1 18,75 .444 00236> | ROUTE CHANNEL | Routing time step {min) = 5.00

00102> .83 2345 4 6.83 1.89¢ | 12.83 921 | 18.83 L1441 00237> | IN> 02:2301 | Number of SEGMENTS = 3

00103> «92 L3481 6.92 2,044 | 12.92 907 | 18.92 +438 00236> | OUT< 03:2302 | Slopes (%), CHANNEL= .50 FLOODPLAIN= ,50

00104> 1.00 L3521 7.00 2,220 | 13.00 .693 | 19,00 +435 0023 9> s e i LENGTH = 520,00 {m}

00105> 1.08 .356 | 7.08 2.431 | 13.08 .879 | 19.08 .432 00240>

00106> 1.17 .360 | 7.17 2.688 | 13.17 .866 | 19.17 .429 00241> Commmm e DATA FOR SECTION { 2.0} --=--- >

00107> 1.25 +363 | 7.25 3,009 | 13.25 .853 | 19.25 .427 00242> Distance BElevation Manning

00108> 1.33 L3870 7.33 3.418 | 13.33 840 | 19.33 .424 00243> «00 10.00 .0600

00109> 1.42 L3720 7.42 3.958 | 13.42 828 | 19.42 .421 00244> 10.00 9.80 L0600 / .0350 Main Channel

00110> 1.50 .376 | 7.50 4,701 | 13.50 .817 | 19.50 .418 00245> 10.80 9.30 .0350 Main Channel

00111> 1.58 .380 | 7.58 5,783 | 13.58 .805 | 19.58 -416 00246> 12.50 9.30 40350 Main Channel

00112> 1.67 .385 | 7.67 7.487 | 13.67 794 | 19.67 <413 00247> 13.00 10.30 .0350 / .0600 Main Channel

00113> 1.75 .389 | 7.75 10.507 | 13.75 2784 | 19.75 -410 00248> 16.00 10.30 -0600

00114> 1.83 .394 ) 7.83 17,032 | 13.83 L7723 } 19,83 .408 00249>

00115> 1.92 2399 | 7.92 318,371 | 13,92 .763 | 19,92 .405 00250> < TRAVEL TIME TABLE >
00116> 2.00 404 | 8,00 91,790 | 14.00 .754 | 20.00 .403 00251> DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME DAV
00117> .08 .409 | 8,06 48,326 | 14.08 744 | 20.08 .400 00252> {m) {m) (cu.m.) {cu.m.) {cms) (m/s) (min) (m2/s)
00118> 1.17 L414 ) 8.17 28,461 | 14.17 2735 | 20.17 .398 00253> .036 9.336 ,323E+02 ,222E+00 .013 .213 40,61 .008
00119> 2.25 .419 | 8.25 19,513 | 14.25 .726 | 20.25 .396 00254> =071 9.371 ,659E+02 ,906E+00 »042 .331 26,21 +024
00120> .33 .425 1| B.33 14.594 | 14.33 717 | 20,33 «393 00255> «107 9.407 .101B+03 .208E+01 2082 -424 20,45 . 045
00121> 242 =430 1 8,42 11,546 | 14.42 .708 | 20.42 .391 00256> .143 9.443 .137E+03 .378E+01 =132 -503 17.24 -072
00122> z.50 .436 | 8.50 9.499 | 14.50 700 | 20.50 .389 00257> L1798 9.479 ,175E+03 .602E+01 .193 .572 15,15 »102
00123> 2.58 .442 | 8.58 8,041 | 14.58 692 | 20.58 L3686 00258> 2214 9.514 .215B+03 .B84E+01 $262 . 635 13.66 .136
00124> 2.67 .448 | 8.67 6.956 | 14.67 664 | 20.67 .84 00259> »250 9.550 .255E+03 .123E+02 L339 691 12.54 L1173
00125> 2.78 .455 | 8.75 6,122 | 14.75 676 | 20.75 .382 00260> .286 9.586 .297B+03 .163E+02 425 144 11.65 -213
00126> 2.83 .461 1 .83 5.462 | 14.83 .669 | 20,83 .380 00261> +J321 9.621 .341E+03 ,211E+02 .519 .793 10,94 +255
00127> 2.92 .468 | 8.92 4,928 1 14.92 .661 | 20.92 377 00262> .357 9.657 .385E+0) ,26SE+02 «621 «838 10,34 +299
00128> 1.00 .475 | 9.00 4.468 | 15.00 654 | 21.00 .375 00263> .393 9.693 .432B+03 .326E+02 .731 .881 9.83 +346
00129> 1,08 482 1| 9.08 4.120 | 15.08 647 1| 21,08 .373 00264> <429 9.729 .479E+03 .395E+02 .850 .922 9.40 +395
00130> 3.17 490 | 9.17 3,808 | 15.17 .640 1 21,17 2371 00265> «464 9.764 .52BE+03 .472E+02 .976 .961 9.02 +446
00131> 3.25 .498 | 9.25 3.539 | 15.25 .634 | 21.25 -369 00266> .500 9.800 .579E+03 .556BE+02 1.111 998 8.68 «499
00132> 1.33 506 1 9.23 3.307 | 15.33 .627 1 21.33 .367 00267> .540 9.840 .B57E+03 .682E+02 1.292 1,423 8.47 =552
00133> 3.42 «514 1 9.42 3,103 | 15.42 .621 | 21.42 365 00268> .580 9.880 .777E+03 .B67E+02 1.498 1.003 B8.64 +582
00134> 1.50 .522 | 9.50 2.923 | 15.50 .614 | 21.50 L3863 00269> 4620 9.920 .939E+03 ,112E+03 1.738 L 9.00 #597
00135> 1.58 .531 1 9.58 2,764 | 15.58 .608 1 21.58 .36l 00270> +660 9.960 .114E+04 .145E+03 2.020 e 9.44 . 606

C.F. Crozier & Associates Inc. Page 0
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00271> .700  10.000 .139E+04 .187E+03 2,349 879 9.86 .615 00406> Use a smaller DT or a larger area.
00272> 00407>

00273> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH. 00408> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00274> S-VOLUME= Volume that can be stored in channel at specified ELEVATION. 00409> CN* = 61.0 a = Dep. Storage (Above}

00275> 00410> {1i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00276> <---- hydrograph ----> <-pipe / channel-> 00411> THAN THE STORAGE COEFFICIENT.

00277> RREA QPEAK TPERK R.V. MAX DEPTH MAX VEL 00412> {iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00278> tha} (cms)  (hrs)  (mm) {m) {m/s) 00413>

00279> INFLOW : ID= 2:2301 221.70 .689 13,83 13,050 379 864 004145 = mmmmimmmim = o et et
00280> OUTFLOW: ID= 3:2302 221.70 .689 14,00 13.050 .379 .864 00415>

00281> 00416>

00282> 00417> | ROUTE RESERVOIR | Requested routing time step = 5.0 min.

00283> 00418> | IN>05:(2104 ) |

00284> 001: 00419> | OUT<02:(002104) | ========= OUTLFOW STORAGE TABLE s=sssssss

00285> - -=wm—r e - —— 004205 —=mssmmcsma——smeaaas OUTFLOW STORRGE | OUTFLOW  STORAGE

00286> | CALIB NASHYD | Area tha)= 14,10 Curve Number  (CN)=69.00 00421> {cms) tha.m.) | (cms) tha.m,)

00287> | 04:2102 DT= 5.00 | Ia {mmj=  5.000 ¥ of Linear Res.(N)= 3.00 00422> .000 ,0000E+00 | 025 ,2B00E+00

00288> ~—--====r=s se=sr=s====  U.H. Tp(hrs)= .770 00423> L018  .1245E+00 | .480  .4600E+00

00289> 00424>

00290> Unit Hyd Qpeak (cma)= 699 00425> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00291> 00426> e tsmesemsae s tha} (ems) (hrs) (mm)

00292> PEAK FLOW (gma)= L3144 (i) 00427> INFLOW >05: (2104 11.33 514 8.000 168.210

00293> TIME TO PEAK (hes)= 9.000 00428> OUTFLOW<02: (002104} 11.3) 019 12,083 18,209

00294> RUNOFF VOLUME mmj= 11,366 00429>

00295> TOTAL BAINFALL  (mm)=  47.143 00430> PEAK FLOW  REDUCTION [Qout/Qin] (%)= 3.638

00296> RUNOFF COEFFICIENT = 241 00431> TIME SHIFT OF PERK FLOW (min)=  245.00

00297> 00432> MAXTMUM STORAGE  USED (ha.m.)=.1399E+00

00298> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00433>

00299> 00434> wessamsmccniiana

00300> = 00435> 001:0012 - - ——— -

00301> — 00436> *#  Uncontrolled Drainage Area including Sorichetti Open Space and GT

00302> - 00437> - - - -

00303> | ROUTE CHANNEL 1 Routing time step (min) = 5.00 00438> | CALIB NASHYD | Area (ha)= 1.51  Curve Number  (CN)=54,00
00304> | IN> 04:2102 1 Number of SEGMENTS = 3 00439> | 01:2106 DT= 5,00 | Ia (mm}=  5.000 ¥ of Linear Res,(N)= 3.00
00305> | OUT< 05:2303 | Slopes (%), CHANNEL= .50  FLOODPLAIN= .50 L — ——eoee =-=-=  U.H. Tpthra)= 590

00306> - B LENGTH = 520.00 (m) 00441>

00307> 00442> Unit Hyd Qpeak (cms)= .098

00308> <----om DATA FOR SECTION {  2.0) ------ > 00443>

00309> Distance Elevation Manning 00444> PEAK FLOW (cms) = 2011 (1)

00310> .00 10,00 60 00445> TIME TO PERK (hra)= 8.750

00311> 10.00 9.80 .0600 / .0350 Main Channel 00448> RUNOFF VOLUME (mm) = 6.869

00312> 10,80 9.30 .0350 Main Channel 00447> TOTAL RAINFALL  {mm)=  47.143

00313> 12.50 9,30 .0350 Main Channel 00448> RUNOFF COEFFICIENT = 146

00314> 13,00 10.30 L0350 / .0600 Main Channsl 00449>

00315> 16.00 10.30 L0600 00450> {i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00316> 00451>

00317> < TRAVEL TIME TABLE > 00452> =s—sm—smmsmecammanaes B it
00318> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V 00453> 001:0013

00319> (m) (m)  {cu.m.}  (cu.m.} (cms} m/s) {min)  (m2/sa} 00454> =rmmrmrmsssmrnaianes

00320> 1036 9.336 .323E+02 .222E+00 013 213 40.61 .008 00455> | ADD HYD {040607) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWE

00321> .071 9.371 .659E+02 ,906E+00 .042 .331 26,21 024 00456> —~--=--mmmmmmmmoom-- (ha) tems)  (hrs)  (mm) fcms)

00322> .107 9.407 ,101E+03 ,20BE+01 082 W424 20,45 . 045 00457> 1Dl 02:002104 11,33 L0159 12,08 18.21 000

00323> 1143 9.443  .137E+03 ,37BE+01 1133 .503 17,24 L0712 00458> +ID2 01:2106 1,51 .011 8.75  6.87 000

00324> 1179 9.479 .175E+03 .602E+01 +193 572 15.15 .102 00459> -
00325> 2214 9.514 .215E+03 .8B4E+01 1262 4635 13,66 136 00460> SUM 06:040607 12,84 .027 9.00 16.88 000 (o2 % |£,E'T 5
00326> 250 9.550 .255E+03 ,123E+02 339 . 691 12,54 173 00461>

00327> 206 9.586 .297E+03 .163E+02 425 2744 11.65 .213 00462> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00328> 321 9.621 .341E+03 ,211E+02 519 793 10.94 .255 00463>

00329> .37 9.657 .3B5E+03 .265E+02 621 838 10.34 .299 00464> ——=vveu=

00330> .393 9.693 .432E+03 ,326E+02 731 1881 9.83 346 004655 001:0014=+==rmmmrmemmmm—

00331> .429 9.729 ,4T9E+03 .19SE+02 850 922 9.40 395 004665 =mmimmmmm e = e

00332> 464 9.764 .528E+03 . 472E+02 .976 .961 9.02 446 00467> | ROUTE CHANNEL i Routing time step (min] = 5.00

00333> .500 9.800 ,579B+03 ,556E+02 1.111 998 8.68 .499 00468> | IN> 06:040607 | Number of SEGMENTS = 3

00334> 2540 9.840 .65TE+03 ,682E+02 1.292 1,023 8.47 .552 00469> | I slopes (%), CHANNEL= .50  FLOODPLAIN= .50

00335> .580 9.800 .777E+03 .867E+02 1.498 1.003 8.64 .582 004705 =m=mmemm e LENGTH = 520,00 (m)

00336> . 620 9.920 .9I9E+03 ,112E+03 1.738 962 9,00 597 00471>

00337> . 660 9.960 .114E+04 .145E+03 2,020 .919 9.44 606 00472> <=-m- DATA FOR SECTION |  2.0) ------ >

00338> .700  10.000 .139E+04 ,187E+03 2.349 879 9.86 1615 00473> Distance Elevation Manning

00339> 00474> .00 10,00 .080!

00340> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH. 00475> 10.00 9.80 0600 / .0350 Main Channel

00341> S-VOLUME= Volume that can be stored in channel at specified ELEVATION. 00476> 10.80 9.30 . Main Channel

00342> 00477> 12.50 9.30 i Main Channml

00343> <---- hydrograph ----> <-pipe / channel-> 00478> 13.00 10.30 .0350 / .0600 Main Channel

00344> AREA QPEAK  TPEAK R.V. MAX DEPTH MAX VEL 00479> 16.00 10.30 0600

00345> (ha) {cms} {hrs) {mm) {m) {m/3) 00480>

00346> INFLOW : ID= 4:2102 14,10 .144 9.00 11,366 150 515 00481> - ~ TRAVEL TINE TADLE ---

00347> OUTFLOW: ID= $:2303 14.10 137 9.25 11.366 145 .506 00482> DEPTH ELEV  X-VOLUME 5-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V
00348> 00483> tm) {m)  {cu.m,) (cu.m.) {cms) (m/s) (min) (m2/s}
00149> 00484> .036 9,336 .323E+02 ,222E+00 .013 .213 10,61 008
00350> - 00485> 071 9.371 ,659E+02 ,906E+00 042 331 26,21 .024
00351> 00486> .107 9.407 ,101E+03 ,208E+01 .082 424 20.45 .045
B0I52F wmrem e ae 00487> .143 9.443 .137E+403 ,378E+01 133 503 17.24 L072
00353> | CALIB NRSHYD | Area thaj= 21.50 cCurve Number  (CN)=65.00 00488> .179 9.479 ,175E+03 .602E+01 .193 572 15.15 £102
00354> | 06:2103 DT= 5,00 | Ta (mm}= 5,000 § of Linear Res.{N)= 3.00 00489> .214 9.514 ,215E+03 ,804B+01 262 1635 13.66 1138
00355> U.H. Tp(hrs}= 900 00490> .250 9,550 ,255E+03 ,123E+02 .339 1691 12.54 L173
00356> 00491> .206 9.506 .297E+03 ,163E+02 .425 2744 11.65 .213
00357> Unit Hyd Qpeak (cms)= 912 00492> 321 9.621 ,J41E+03 ,211E+02 519 793 10.94 .255
00358> 00493> .357 9.657 ,385E+03 .265E+02 621 .638 10,34 +299
00359> PEAK FLOW temsh= L170 (1) 00494> +393 9,693 L.432E+03 .326E+02 L7131 .881 9.83 .346
00360> TIME TO PEAK {hea)= 9.167 00495> .429 9,729 ,479E+03 ,395E+02 850 922 9.40 +395
00361> RUNOFF VOLUME frun 9,927 00496> 464 9.764 ,528E+03 .472E+02 .976 961 9.02 446
00362> TOTAL RAINFALL  [mmb=  47.143 00497> 500 9.800 579E+03 .556E+02 1,111 998 8.68 .499
00363> AUNGFF CORFFICIENT = 211 00498> 540 9,840 .657E+03 ,6B2E+02 1.292 1.023 8.47 .552
00364> 00499> .580 9.880 777E+03 .867E+02 1.498 1.003 B.64 582
00365> (i) PEAK FLOW DOES NOT INCLUDE BASZFLOW IF ANY, 00500> 620 9,920 .939E+03 .112E+03 1,738 .962 9,00 +597
00366> 00501> . 660 9,960 .114E+04 .145E+03 2,020 .919 9.44 606
00367> - 00502> .700 10,000 ,139E+04 .187E+03 2,349 .879 9.86 .615
00368> B e P LR S 00503>

00369> maeaan 00504> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00370> ) ADD HYD (010203) | ID: NHYD AREA QPERK  TPEAK  R.V. T 00505> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00371> ===-ens ceeaeseaas (ha) {cms)  (hrs)  (mm}  d{cms} 00508>

00372> ID1 03:2302 221.70 689 14.00 13,05 .000 00507> <---- hydrograph ----> <-pipe / channel->
00373> +1D2 05:2303 14.10 137 9.25 11,37 000 00508> AREA  QPEAK TPEAK R.V. MAX DEPTH MAX VEL
00374> +ID3 06:2103 21.50 170 9.17 9,93 .000 00509> tha) {cms})  {hrs)  fmw m) {m/s)
00375> 00510> INFLOW : ID= 5:040607 12.84 .027 9.00 16.876 .053 .257
00376> SUM 07:010203  257.30 L7290 13.92 12,70 .000 00511> OUTFLOW: ID=10:2304 12.84 024 9,67 16,876 L0458 2245
00377> 00512>

00378> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00513>

00379> 005145

003805 wmmmmm e e e ———— 00515> 001:0015

00381> 001:001 00516> - s

00382> *4 Sorichetti Site and SWM Pond hydrograph 00517> | ADD HYD (2401 } | ID: NHYD RREA QPEAK  TPEAK  R.V. DWE

00383> ==eemeememe ————— 00518> —----m-mmmmmmmmoooo {ha) {cms)  thrs)  (mm)  (cms)

00384> | DESIGN STANDHYD | Area fhaj= 11,33 00519> ID1 07:010203 257,30 2729 13,92 12.70 000
00365> 104 5.00 | Total Imp|%}= 30,00 Dir. Conn,($)}=  20.00 00520> +1D2 10:2304 12.84 .024 9.67 16.688 4000

00386> ————— 00521> \;
00387> IRPEAVIOUS PERVIOUS (i) 00522> SUM 09:2401 270,14 748 13,92 12.90 000 UT[,,{;: P C«
003688> surface Arsa (ha)= 3.40 7.93 00523>

00389> Dep. Storage () = .80 1.50 00524> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,

00390> Rverage Slope (3)= 2.00 2,00 00525>

00391> Length (tm)= 274.83 40,00 005265 «==ame= —————————————————— e e
00392> Mannings n = 013 4250 00527> 001:0016 e ————— ————
00393> 005205 ==umssmsmmamr s nis

00394> Max.eff,Inten, {mm/hr)= 91.79 12.17 00529> | CALIB NASHYD | Area thaj= 1.16  Curve Numbsr  |CN}=54.00
00395> aver (min) 5.00 20.00 00530> | 08:2105 DT= 5,00 | la {mmj=  5.000 # of Lin Res, [N}= 3,00 OU‘TLG.T/
00396> Storage Coeff, (min)= 3,94 (ii)  20.33 f11} 005315 smssemsemmses = U.K. Tpibzs)= .430

00397> Unit Hyd. Tpeak (min)= 5.00 20.00 00532>

00396> Unit Hyd. peak (cma)= .24 .06 00533> Unit Hyd Qpeak (cms)= 1103

00399> *TOTALS* 00534>

00400> PEAK FLOW {cms)= .47 16 514 fi11] 00535> PEAK FLOW {cms)= L010 (1)

00401> TIME TO PEAK (hrs) .00 8.33 8,000 00536> TIME TO PEAK {hrs)= 8.583

00402> RUNOFF VOLUME (mm) 46.34 11.18 18,210 00537> RUNOFF VOLUME (mm} = 6.869

00403> TOTAL RAINFALL  {mm) 47,14 47.14 47,143 00538> TOTAL RAINFALL  (mm}=  47.143

00404> RUNOFF COEFFICIENT = .98 .24 4386 00539> RUNOFF COEFFICIENT = L1456

00405> +4+ WARNING: Storage Coefficient is smaller than DT! 00540>
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00541> (i} PEAK PLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00542>
00543>

00544> o
00545>

[0l

00547> T T T T
00548> WARNINGS / ERRORS / NOTES

00549> e

00550> 001:0010 DESIGN STANDHYD

00551> *+* WARNING: Storage Coefficient is amaller than DT|

00552> Use a smaller DT or a larger area.

00553> Simulation ended on 2004-05-14 at 15:48:31

00554>

00555>
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(C:\...5yr.out)
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00001>

00002>

00003> 555 W W M M W H ¥ ¥ M M 000
00004> 3 WMH HMEME L M YY MMMM O O
00005> SSSS5 M M W M M M MY ¥ MHN O O
00006> 5 MM H R H W ¥ M M 0 O
00007> SS55S WW M M H H Y M M 000
00008>

00009> StormWater Management HYdrologic Model
00010>

00011> #sses rras NeesssmbsarasaRsssasntnnrasRiRtRE

000125 444 rtertateesssviabioiis bt SUMHYMO-09 Ver/d,02 ¢+4sstitvttsssvasssassnanrns
00013> ¢+3+++¢ R single event and continuous hydrologic simulation model *+#sss¢
v

00014> based on the principles of HYMO and its successors taesaas
00015> M shenans
00016> [RLLELEERL AL LR R
00017> *+++*++ Distributed by: J.F. Sabourin and Associates Inc. EEEEE T
00018> 4+evsss Ottawa, Ontario: (613) 727-5199 sarasas
00019> +ievssa Gatineau, Quebac: (819) 243-6858 vesnss
00020> *+sesss E-Mai ? f3a.Com sasrans
000215 #4648 8stastastissessssassestsostantienasiiosbesstossssssssnaanssenisnsnnenss
00022>

00023> #AAReEEssssntinirrainy arereee DR e T
00024> +++++++ Licensed user: C.F., Crozier & Associates Inc. HHbtdbe

00025>  #+ttett Collingwood 31737016 b

00026> héddsssssbssbbbbbasibinian ahbaksie A s e
00027>

00028> *4sesssrssassrnsrsnsisssansinnsse . LT
00029> ++++++ PROGRAM RRRAY DIMENSIONS +é++++ LA AL L]
00010> Maximum value for ID numbers :

00031> Max. fiumber of rainfall point rosqarh
00032> Max. pumber of flow polnts bbby
00033> T e T LT T T T TP
00034>

00035>

00036> * #ssabesss DETAILED OUTPUT aas Lt e
00037> * B T Hrrsmenaasannre
00038> * DATE: 2004-05-10 TIME 000084 .
00039> * Hhersesansraseandantn seessssssnnanan
00040> * Input filename: C:\TEMP\SORICH~1\QUANIT~1\5yr.DAT I
00041> * output filename: C:\TEMP\SORICH-1\QUANIT~I\5yr.out .
00042> * Summary filepame: C;\TEMP\SORICH~1\QUANIT~I\5yr.sum L
00043> * User comments: .
00044> * 1z *
00045> * L
00046> * .
00047> . LR R R R R B )
00048>

00049>
00050> 001:0001 -
DOO05L> *Fsvads o idbas st et s radasd badbradichastatiaberabbt i ars asssiesbosivibisintine
00052> *A Project Name : SORICHETTI POST-DEVELOPMENT 5 YEAR 24 HOUR CHICAGO STORM

00053> “N Details i SWM Pond for Quality and Quantity Control

00054> “¥ Original Date 10-24-2002 (Burnaide}
00055> *# Revised May 2004 (CF Crozier & Associates Inc)
00056> *# Modeller i Chris Crozier, P.Eng.

Q005 T> FRF s as b sss v sera s mranasass dd s babidbarssssthosiisbsnstsssassiitasnarnarsarissnsss

00058>

00059> | START | Project dir.: C:\TEMP\SORICH~L\QUANIT~1\
00060> =====ssesssce-—e-—=s Rainfall dir,: C:\TEMP\SORICH~L\QUANIT~1\
00061> TIERD = .00 hrs on 0

00062> HRETOUT= 2 {output = METRIC)

00063> NRUN = 001

00064> NSTORM= 0

e e e S R S s T s
00066> 001:0002
00067> wmmwmmmmmme e n e
00066> | CHICAGO STORM |

IDF curve parameters: A=1081.402

00069> | Ptotal= 64,95 mm | B= 9.194

00070> C= .B23

00071> used in:  INTENSITY = A / {(t + B)"C

00072>

00073> puration of storm = 24.00 hrs

00074> Storm time step = 5,00 min

00075> Time to peak ratio = «33

00076>

00077> The CORRELATION coefficient is = .99936836

00078>

00079> TIME ENTERED COMPUTED

00080> {minj {mm/hr) {mm/hr)

00081> 5. 130.00 121.84

00082> 10, 90.00 95.05

00083> 15. 77.00 78.56

00084> 30. 50.00 52.82

00085> 60. 33.00 33.08

00086> 120. 21.00 19.79

00087> 360, 8,80 6.34

00088> 720. 4.70 4.76

00089> 1440, 2,60 2.7

00090>

00091> TIME RAIN |  TIME RAIN |  TIME RAIN | TIME RAIN
00092> hrs mm/he | hrs wm/hr | hrs mm/hr | hrs mm/hr
00093> .08 .498 | 6,08 1,722 | 12,08 1.612 | 18.08 . 730
00094> .17 .502 1| 6,17 1.793 | 12.17 1,583 | 18.17 <7125
00095> +25 .507 | 6,25 1.872 | 12.25 1.556 | 18.25 .720
00096> -3 512 1 6.33 1.958 | 12.33 1.529 | 18,33 715
00097> W42 .516 | 6,42 2.053 | 12,42 1.503 | 18.42 <710
00098> .50 521 | 6,50 2.159 | 12.50 1.478 | 18.50 705
00099> .58 .526 | 6,58 2.278 | 12,58  1.454 | 18.58 .701
00100> .67 2531 1 6.67 2.412 | 12.67 1.431 | 18,67 696
00101> .75 .536 | 6,75 2.564 | 12.75 1.408 | 18,75 691
00102> .83 .542 | 6,083 2.739 | 12.83 1.307 | 18,83 . 687
00103> .92 .547 1 6.92 2.941 | 12.92 1.366 | 18.92 .682
00104> 1.00 553 | 7-00 3.178 | 13.00 1.346 | 19.00 .678
00105> 1.08 .558 | 7.08 3.461 | 13.08 1,326 | 19.08 =674
00106> 1.17 564 | 7.17 3.803 | 13.17 1,307 1 19.17 669
00107> 1.25 .570 | 7.25 4.226 | 13.25 1.289 | 19,25 665
00108> 1,33 .576 | 7.33 4.763 | 13.33 1271 | 19.33 . 661
00109> 1.42 .582 | 7.42 5.465 | 13.42 1.254 | 19.42 . 657
00110> 1.50 .589 | 7.50 6.422 | 13.50 1.237 | 19.50 .653
00111> 1.58 .595 | 7.58 7.803 | 13.58 1.220 | 19.58 .649
00112> 1.67 .602 | 7.67 9.957 | 13.67 1.205 | 19.67 - 645
00113> 1.75 609 | 7:75 13.740 | 13.75 1,189 | 19.75 . 641
00114> 1.83 616 1| 7.83 21,884 | 13.83 1.174 | 19.83 . 637
00115> 1,92 .623 | 7.92 49.106 | 13.92 1.160 | 19,92 .633
00116> 2,00 .630 | 8,00 121.844 | 14.00 1.146 | 20.00 .629
00117> 2.08 .638 | 8.08 62.007 | 14,08 1,132 | 20.08 «626
00118> 2.17 .646 | 8.17 36.265 | 14.17 1.118 | 20,17 . 622
00119> 2.25 .654 | B.25 24.983 | 14.25 1.105 | 20.25 .618
00120> 2.33 .662 | 8.33 18.839 | 14.33 1.093 | 20.33 -615
00121> 2.42 .671 | 8.42 15.038 | 14.42 1.080 | 20.42 «611
00122> 2.50 679 | 8.50 12.480 | 14.50 1.068 | 20.50 . 608
00123> 2.58 .688 | 8,58 10.653 | 14.58 1.056 | 20.58 . 604
00124> 2,67 .697 | 8,67 9.289 | 14.67 1.045 | 20.67 .601
00125> 2.75 L7070 8,75 8.234 | 14.75 1.033 | 20.78 .598
00126> 2,83 17 0 8,83 7.395 | 14.83 1.022 | 20,83 »594
00127> 2.92 327 0 B.92 6.714 | 14,92 1.012 | 20.92 .591
00126> 3,00 370 9.00 6.150 | 15,00 1.001 | 21.00 »588
00129> 3.08 .748 | 9.08 5.675 1 15.08 .991 | 21.08 .585
00130> 3.17 759 0 9.17 5.270 | 15.17 .961 | 21.17 .582
00131> 3.25 L1710 9.25 4.922 | 15.25 4971 | 21,25 .578
00132> 3.33 .782 | 9.33 4.618 | 15.33 .961 | 21.33 .575
00133> 3.42 2795 | 9.42 4.351 | 15.42 .952 | 21.42 .572
00134> 3.50 .807 | 9.50¢ 4,114 | 15.50 .943 | 21.50 565
00135> 3,58 .821 | 9.58 3,903 | 15.58 .934 | 21.58 S

00136>
00137>
00138>
00139>
00140>
00141>
00142>
00143>
00144>
00145>
00146>
00147>
00148>
00149>
00150>
00151>
00152>
00153>
00154>
00155>
00156>
00157>
00158>
00159>
00160>
00161>
00162>
00163>
00164>
00165>
00166>
00167>
00168>
00169>
Q0170>
00171>
00172>
00173>
00174>
00175>
00176>
00177>
00178>
00179>
00180>
00181>
00182>
00183>
00184>
00185>
00106>
00187>
00188>
ani1as>
00190>
00191>
00192>
00193>
00194>
00195>
00196>
00197>
00198>
00199>
00200>
00201>
00202>
00203>
00204>
00205>
00206>
00207>
00208>
00209>
00210>
00211>
00212>
00213>
00214>
00215>
00216>
00217>
00218>
00219>
00220>
00221>
00222>
00223>
00224>
00225>
00226>
00227>
00228>
00229>
00230>
00231>
00232>
00233>
00234>
00235>
00236>
00237>
00238>
00239>
00240>
00241>
00242>
00243>
00244>
00245>
00246>
00247>
00248>
00249>
00250>
00251>
00252>
00253>
00254>
00255>
00256>
00257>
00256>
00259>
00260>
00261>
00262>
00263>
00264>
00265>
00266>
00267>
00268>
00269>
00270>

.834 | 9.67 3.714 | 15.67 -925 | 21.67 .563
848 | 9.75 3.543 1 15.75 .916 § 21,75 561
L0863 | 9.83 3,389 | 15.B3 .908 | 21,83 4558
.878 | 9.92 3.247 | 15.92 +900 | 21.92 1555
.894 | 10.00 3.118 | 16.00 -892 | 22.00 552
.911 | 10.08 3,000 | 16,08 -884 | 22.08 .549
+928 | 10,17 2,890 | 16.17 876 | 22,17 547
.946 | 10.25 2,789 | 16.25 -B68 | 22.25 544
.965 | 10.33 2.696 | 16.33 .861 | 22.33 541
.965 | 10,42 2,608 | 16.42 -853 | 22.42 .538
1,005 § 10.50 2.527 | 16.50 .846 | 22.50 .5386
1.027 | 10,58 2.451 | 16.58 .839 | 22.58 .533
1.049 | 10.67 2.380 | 16.67 .832 | 22,67 +531
1,073 | 10,75 2.313 | 16.75 .825 | 22,75 .528
1.097 | 10,83 2,250 | Ll6.83 .818 | 22.83 .526
1,124 | 10,92 2.190 | 16,92 «812 1 22,92 .523
1.151 | 11.00 2.134 | 17.00 .805 | 23,00 .521
1.180 | 11.08 2.081 | 17.08 <799 | 23.08 .518
1.211 ¢+ 11,17 2.031 | 17.17 4793 1 23,17 516

] I 1

] ] [}

] I ]

] ] 1

I I [}

] ] 1

] I ]

] I i

I I )

1 1 1

| CALIB NASHYD | Ares thay= 221.70 Curve Number

| 01:2101

ICN}=73.00
DT= 5.00 | 1a {mun) = 5,000 # of Linear Res,(Nj= 3.00

———————————— U.H. Tpihra)= 4,570

Unit Hyd Qpeak {cms)=  1.853

PEAK FLOW fema}= 1.217 1}

TIME TO PEAK thraj= 13,750

RUNOFF VOLUME {mump= 23,355

TOTAL RAINFALL  {mmj= 64,952

NUROFE COEFFICIENT = 2360

(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY

{ ROUTE CHRANNEL 1 Routing time step (min) = 5.00
] IN> 01:2101 1 Number of SEGMENTS = 3
] OUT< 02:2301 ] Slopes (%), CHANNEL=5.00 FLOODPLAIN=5,00
e e LENGTH = 530.00 {m}
<=mmmoo DATA FOR SECTION { 1.0) —----->
Distance Elevation Manning
.00 20,00 .0600
10.00 19.70 .0600 / .,0350 Main Channel
12,10 18.30 .0350 Main Channel
16.30 18.30 0350 Main Channel
18,40 19,70 .0350 / .0600 Main Channel
28.40 20.00 L0600
R e e memem s TAAVEL TIHE TABLR - -eemsrmees et oo a e ==
DEPTH ELEV  X~VOLUME 3-VOLUME FLOW ARTE VELOCITY TRAV.TIME D x V
tm) {m) (cu.m.]  (cu.m.} fcms) (m/3) imin}  (m2/3)
.086 18,387 4201E+03 ,3]2E+00 .464 1.225 7.21 «107
«175 18.475 .414E+03 .13J7E+01 1,481 1.896 4.66 .332
263 18,563 ,639E+03 .317E+01 2.928 2.428 3.64 +637
+350 18,650 .B876B+03 .579E+01l 4,764 2.681 3,07 1,008
+438 18,738 .113B+04 ,930E+01 6.968 3.279 2,69 1,435
«525 18.825 .139E+04 .117E+02 9.527 3.638 2.43 1.910
,613  18.913 .166E+04 .192E+02 12.437 3,967 2423 2.430
+700 19,000 ,19SE+04 .257E+02 15.696 4.271 2,07 2,990
+788 19,088 .225B+04 .334E+02 19,304 4.555 1.94 3,587
875 19.175 .256E+04 .422E+02 23,263 4.823 1.83 4,220
+963 19,263 .2BBE+04 .523E+02 27.575 5.076 1.74 4,886
1,050 19,350 L 3Z1E+#04 .637E+02 32.245 5.218 1.66 5.584
1.138 19,430 L 356E4Q04 L T64E+02 37.278 5.549 1.59 6.312
1.225 19.525 .192E404 .906E+02 42.678 5.770 1.53 7.069
1.313 19,613 . 429E+04 .106E+0] 48.451 5.984 1.489 7.854
1.400 19,700 .4GTEFO4 .123E+03 54.601 6,191 1.43 8.667
1.500 19,800 .530E+04 . 150E+03 63.709 6.375 1.39 9.563
1.600 19.900 .E2TE#O4  .189E+03 74.084 6.261 1.41 10.017
1.700 20,000 .TEOE+08 .244E+03 86,162 6.008 1,47 10.214
X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at spscified DEPTH.
3-VOLUME= Volume that can be stored in channel at specified ELEVATION.
- hydrograph ----> <-pipe / channel->
AREA TPEAK R,V. MAX DEPTH MAX VEL
(ha) (hrs) {mm) (m) (m/s)
INFLOW : ID= 1:2101 221.70 13,75 23.355 152 1.660
OUTFLOW: ID= 2:2301 221,70 1.217 13.83 23,355 «152 1.657

| ROUTE CHANNEL |
| IN> 02:2301 |

Routing time step {(min) = 5.00

Number of SEGMENTS = 13

Slopes (%), CHANNEL= .50 FLOODPLAIN= ,50
LENGTH = 520.00 {m)

Cmmmm DATA FOR SECTION | 2.0) ---=-- >
Distance Elevation Manning
.00 10,00 .0600
10.00 9.80 .0600 / .0350 Main Channel
10.80 9,30 .0350 Main Channel
12.50 9.30 .0350 Main Channel
13.00 10.30 40350 / .0600 Main Channel
16.00 10,30 . 0600
TRAVEL TIME TABLE >
DEPTH ELEV X-VOLUME S8-VOLUME FLOW RATE VELOCITY TRAV,TIME DxV
{m} {m} {cu.m.} {cu.m.) {cma) tm/s) (min) {m2/3)
4036 9.336 .323E+02 .222E+00 .013 +213 40.61 .008
071 9.371 .659E+02 ,90BE+00 «042 331 26,21 +024
107 9,407 .101E+03 .208E+01 .082 A 20.45 - 045
+143 9,443 .137E+03 ,378E+01 .133 -503 17.24 +072
+179 9.479 .175E+03 ,602E+01 .193 572 15,15 «102
«214 9.514 ,215E+03 ,664E+01 .262 635 13.66 «136
-250 9.550 .255E+03 ,123E+02 »338 691 12.54 =173
+286 9.586 .297E+03 ,163E+02 .425 2144 11,65 2213
2321 9.621 .341E+03 ,211E+02 .519 183 10,94 +255
£357 9.657 .3B5E+03 ,265B+02 .621 <830 10,34 +299
»393 9.693 .432E+03 ,326E+02 .731 a8l 9.83 +346
«429 9,729 ,479E+03 ,395E+02 .850 Ly 9.40 «395
.464 9,764 .52BE+03 .472E+02 .976 “§61 9,02 . 446
500 9.800 .579E+03 .556E+02 1.111 <398 8,68 +499
=540 9.840 ,657E+03 .682E+02 1.292 1.02) 8.47 «552
-580 9.880 ,777E+03 ,B67E+02 1.498 1.003 B.64 .582
«620 9,920 .939E+03 ,112E+03 1.738 962 9,00 .597
660 9.960 .114E+04 .145E+03 2,020 919 9.44 «606

C.F. Crozier & Associates Inc.
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00271> .700 10,000 .139E+04 .18TE+03 2.349 .879 9.86 .615 00406> Use a smaller DT or a larger area,
00272> 00407>
00273> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH. 00408> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
00274> S-VOLUME= Volume that can be stored in channel at specified ELEVATION. 00409> CN' = 61.0 Ia = Dep. Storage (Rbove)
00275> 00410> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
00276> <---- hydrograph ----> <-pipe / channel-> 00411> THAN THE STORAGE COEFFICIENT.
00277> AREA  QPEAK TPERK R.V. MAX DEPTH MAX VEL 00412> {ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00278> (ha) {cms) (hrs) (mm) (m) (m/s}) 00413>
00279>  INFLOW : ID= 2:2301 221,70 1.217 13.83 23,355 4523 1,013 00414> - - - -
00200>  OUTFLOW: ID= 3:2302 221.70  1.216 13,92 23.355 .523 1.012 004155 001001 - A
00281> 004165 ==——-em
00202> 00417> | ROUTE RESERVOIR | Requested routing time step = 5.0 min.
Q02835 = mmm e e e e e 004165 | (2104 ) |
00284> 00 00419> | (002104) | as=memzsc  QUTLFOW STORAGE TABLE =as
002B5> ==msmmrm=ommasnn o mnan 004205 ——-———===—-——=—=mm-o- OUTFLOW  STORAGE | OUTFLOW  STORAGE
00286> | CALIB NASHYD | Area ha)= 14.10 Curve Number  (CN)=69.00 00421> (crs} (ha.m.) | (cms) (ha.m.)
00287> | 04:2102 I 1a (mm)=  5.000 B of Linear Res,(N)= 3,00 00422> 000 .0ODDE+00 | .025  .2B00E+00
0028> U.H, Tp(hrs)= .770 00421> L018  .12456+00 ! 480 .4600E+00
00289> 00424>
00290> Unit Hyd Qpeak {cma}= «699 00425> ROUTING RESULTS AREA QPEAK TPEAK R.V.
00291> 00426> ettt (ha) fcms) {hrs) {mm)
00292> PEAK FLOW .257 (i) 00427> INFLOW >05: (2104 ) 11.33 .763 8.000 0,579
00293> TIME TO PEAK 9,000 00426> OUTFLOW<02: (002104) 11.33 022 13.833 28,578
00294> RUNOFF VOLUME 20,648 00429>
00295> TOTAL RAINFALL 64,952 00430> PEAK  FLOW  REDUCTION [Qout/Qin] (3=  2.945
00296> RUNOFF COEFFICIENT = .318 00431> TIME SHIFT OF PEAK FLOW (min)= 350,00
00257> 00432> MAXIMUM STORAGE  USED (ha.m.)=,2240E+00
00298> (i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00433>
00434> = - camamremna
- 00435> 001:0012
-- = = 00436> “B Uncontrolled Drainage Area including Sorichetti Open Space and GT
- 00437> mmmmmmmemramem———
00303> | ROUTE CHANNEL | Routing time step {min) = 5.00 00438> | CALIB NASHYD | Azea  fhaj=  1.51 Curve Number  (CN)=54.00
00304> | IN> 04:2102 | Number of SEGMENTS = 3 00439> | 01:2106 DT= 5.00 | fa (mm}= $.000 K of Linear Res.(N)= 3.00
1 i Slopes (1), CHANNEL= .50  FLOODPLAIN= .50 004405 ==smewe=meewemceeeeee=  U.H. Tplhrajs  .590
- - LENGTH = 520,00 (m) 00441>
00442> unit Hyd Qpeak (cms)= .098
00308>  <r——-e- DATA FOR SECTION {  2.0) —-=--- > 00443>
00309> Distance Elevation Manning 00444> PEAK FLOW (cmg)= .020 (i}
00310> .00 10.00 060 00445> TIME TO PERK  (hrs)= 8,750
00311> 10.00 9.80 .0600 / .0350 Main Channel 00446> RUNOFF VOLUME  (mm)=  13.007
00312> 10.80 9.30 L0350 Main Channel 00447> TOTAL RAINFALL (mm}= 64,952
00313> 12.50 9.30 .0350 Main Channel 00448> RUNOFF COEFFICIENT = .200
00314> 13.00 10.30 L0350 / 0600 Main Channel 00449>
00315> 16.00 10.30 L0600 00450> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00316> 00451>
00317> TRAVEL TIME TABLE > 00452> e
00318> DEPTH  ELEV  X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V 00453>
00319> (m) (M (cu.m.)  {cu.m.) (cms) (m/s) (min)  (m2/3) 00454>
00320> .036  9.336 .323E+02 .222E+00 013 .213 40.61 .008 00455> | ADD HYD (040607) | ID: NHYD AREA QPEAK TPERK R,V.
00321> L071 9,371 .659E+02 .906E+00 042 .331 26.21 ,024 004565 ===mmmmmmee s (ha) {cms)  (hrs)  (mm)
00322> .107 9.407 .101E+03 .208E401 082 424 20.45 ,045 00457> ID1 02:002104 11.33 .022  13.83 28.58
00323> .143 9.443 . 137E+03  .378E¥01 .133 .503 17.24 .072 00458> +ID2 01:2106 1.51 L020  8.75 13.01
00324> 179 9.479 .175E+03 .602E+01 193 .572 15.15 .102 00459>
00325> .214 9.514 .215E+03 .884E+01 .262 .635 13,66 +136 00460> SUM 06:040607 12,84 [040 8,83 26,75 000
00326> .250  9.550 .255E403 ,123E+02 .339 691 12.54 173 00461>
00327> 286 9.586 ,297E+03 .163E+02 425 .144 11.65 .213 00462>  WOTE: PEAK FLOKS DO NOT INCLUDE BASEFLOWS IF ANY.
00320> 321 9,621 .341E+03 ,211E+02 .s19 .793 10.94 .255 00463>
00329> .357 9.657 L3IBSE+03 . 265E402 .621 .838 10,34 .299 004645 ememermsresmansree e -
00330> .393 9.693 .432E+03 .326E+02 2131 881 9.83 /346 00465> 001:0014-- B e T
00331> L429 9,729 ,4T79E+03 ,1I95E+0Z .850 .922 9.40 .395 004665 wmmmmmmmmn e
00332> 464 9,764 .528E+03 ,472E+02 976 961 9.02 446 00467> | ROUTE CHANNEL | Routing time step (min) = 5.00
00133> .500 9,800 ,579E+03 .556E+02 1.111 .998 8,68 .499 00468> | IN> 06:040607 | Number of SEGMENTS = 3
00334> .540 9,840 .65TE+03 . 6B2E+02 1.292 1.023 8.47 4552 00469> | OUT< 10:2304 I Slopes (3), CHANNEL= .50  FLOODPLAIN= .50
00335> .580 9,880 .TT7E+03 .B67EH02 1.498 1,003 8.64 .582 004705 w=mmmmmee e LENGTH = 520,00 (m)
00336> .620 9,920 .939E403 ,112E+03 1.738 .962 9.00 .597 00471>
00337> .660 9,960 .114E+04 .145E+03 2.020 1919 9.44 +606 00472> Cmmmmmn DATA FOR SECTION {  2.0) =----- >
00338> L700 10,000 .139E+04 .187E+03 2.349 879 9.86 .615 00473> Distance Elevation Hanning
00339> 00474> " 10.00 0600
00340> X-VOLUME= Total X-Section volume over given CHANNEL LENGIH at specified DEPTH. 00475> 10.00 9.80 L0600 / .0350 Main Channel
00341> S-VOLUME= Volume that can be stored in channel at specified ELEVATION, 00476> 10.80 9.30 0350 Main Channel
00342> 00477> 12.50 9.30 ,0350 Main Channel
00343> <--=~ hydrograph -- <-pipe / channel-> 00478> 13.00 10.30 L0350 / .0600 Main Channel
00344> ARER  QPEAK TPEAK R.V. MAX DEPTH MAX VEL 00479> 16.00 10.30 0600
00345> (ha) tems)  (hra]  {mm} (m} tm/a) 00480>
00346>  INFLOW : ID= 4:2102 14,10 .257  9.00 20.648 .212 .629 00481> TRAVEL TIME TABLE >
00347>  OUTFLOW: ID= 5:2303 14.10 L2498 9.17 20.648 .206 .619 00482> DEPTH  ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V
00483> (m) (m) feu.m. | {cu.m,} (cms) (m/s) (min) (m2/s)
00484> .036 9,336 .12IE#O2 .222E+00 013 .213 40.61 .008
——— 00485> 071 9.371 .659E+02 ,906E+00 042 3331 26.21 .024
- 00486> .107 9,407 L,101E+03 .208E+01 082 424 20,45 .045
003525 =+emeemmwemammasmiaaan 00467> 143 9.443 .137E+03 .3I78E+0L .133 .501 17.24 .072
00353> | CALIB NASHYD | Area (ha)= 21,50 Curve Number  {CN)=65.00 00408> .179 9,479 ,17SE+03 .602E+01 .193 572 15.15 .102
00354> | 06:2103 DT= 5.00 | Ia (mm}= 5.000 H of Linear Res.(N)= 3,00 00489> 214 9.514 L21SE+0) .BB4E+01 262 .635 13.66 .136
—————— =ses=s=ss=  U.H. Tp(hra)= .900 00490> .250 9,550 ,255E+03 .12JE+02 339 691 12.54 .173
00491> 286 9.586 .297E+03 .163E+02 425 .744 11.65 .213
Unit Hyd gpeak f{cms)= \912 00492> 321 9.621 ,J41E+03 .211E+02 .519 793 10.9¢ .255
00493> .357 9,657 .IBSE+03 ,26SE+02 .621 .638 10.34 .299
PEAK FLOW {cms) = 1306 (1) 00494> .393 9,693 .432E+03 ,326E+02 .731 881 9.83 346
TIME TO PEAK {hrs) 9.167 00495> .429  9.729 .479E+03 .395E+02 .850 922 9.40 .395
RUNOFE VOLUME (mm) 18,271 00496> 464 9.764 .528E+03 4T2E+02 9786 961 9.02 446
TOTAL RAINFALL  (mm) 64,952 00497> .500  9.6800 .579E+03 .556E+02 1.111 .998 8.68 .499
RUNOFF COEFFICIENT = .281 00498> .540  9.840 .657E+03 ,6BZE+02 1.292 1.023 8.47 .552
00499> .580  9.880 .777E+03 .BETE+02 1.498 1.003 8.64 .582
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00500> .620  9.920 .939E+03 .112E+0] 1.738 962 9.00 .597
00501> (660  9.960 .114E404 .145E+03 2.020 .919 9.44 606
00502> .700 10,000 .139E+04 .1B7E+0] 2,349 .879 9.86 ,615
00503>
00369> == 00504> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00370> | ADD HYD (010203} | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 00505> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.
003715 wsrmremmeemmnsaneae tha) (cms)  (hrs)  (mm)  {cms) 00506>
00372> 1Dl 03:2302 221,70 1,216 13.92 23.35 .000 00507> <---- hydrograph ----> <-pipe / channel->
00373> +ID2 05:2303 14.10 .248 9,17 20.65 . 000 00508> AREA  QPEAK TPERK R.V. MAX DEPTH MAX VEL
00374> +ID3 06:2103 21.50 306 9.17 18,27 .000 00509> (ha) {cms)  {hrs)  (mm) (m) tm/s)
00375> 00510>  INFLOW : ID= 6:040607 12.84 .040  9.83 26,747 .069 .317
00376> SUM 07:010203  257.30 1.290  13.75 22,78 000 00511>  OUTFLOW: ID=10:2304 12.84 .035  9.25 26,747 ,063 .292
00377> 00512>
00378>  NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00513>
00379> 00514>
00380> 00515>
00381> 001:0010 - 00516>
00382> *§ Sorichetti Site and SWM Pond hydrograph 00517> | RDD HYD {2401 ) | ID: NHYD AREA QPERK  TPERK  R.V.
003835 = m o mmmmm oo 005183 wmmmmmmmmn i (ha) {cms)  (hrs)  (mm)
00384> | DESIGN STANDHYD | Rrea thaj= 11,33 00519> ID1 07:010203  257.30  1.290 13.75 22.78
00385> | 05:2104 DT= 5.00 | Total Imp(3)= 30,00 Dir, Conn.{%)=  20.00 00520> +ID2 10:2304 12.84 035 9.25 26.75
00521>
IMPERVIOUS PERVIOUS (i) 00522> SUM 09:2401 270.14 1.314  13.75 22.97
00380> Surface Area (hay= 3.40 7.93 00523>
00389> Dep. Storage (mm} = .80 1.50 00524>  NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
00390> Average Slope (3= 2,00 2.00 00525>
00391> Length (mj= 274.83 40.00 00526>
00392> Mannings n = .013 .250 00527>
00393> 00526>
00394> Max.eff.Inten, {m/hr)= 121.84 23,81 00529> Area (ha)=  1.16 Curve Number  (CN)=54.,00
00395> over (min) 5.00 15,00 00530> Ia {mm}= 5.000 K of Linear Res.(Nj= 1.00
00396> Storage Coeff. (min)= 3.52 (ii)  16.05 (ii) 00531> U.H, Tp(hes)= 430
00397> unit Hyd. Tpeak {minj= 5.00 15.00 00532>
00398> unit Hyd. peak (cmsj= .26 .07 00533> Unit Hyd Qpeak (cms)= .103
00399> *TOTALS ¥ 00534> = -
00400> PEAK FLOW fema)= .65 .32 763 (idd) 00535> PEAK FLOW (ema)= 019 (i) ovvil e A
00401> TIME TO PEAK thraj= 8.00 8.25 8.000 00536> TIME TO PEAK  (hesj=  8.500
004025 RUNOFF VOLUME (mmj= 64.15 19.69 28.579 00537> RUNCFF VOLUME  fmmj=  13.007
00403> TOTAL RAINFALL  [mmj= 64,95 64.95 64.952 00538> TOTAL RAINFALL (mmj=  64.952
00404> RUNOFF COEFFICIENT = .99 .30 440 00539> RUNOFF COEFFICIENT = .200
00405> +¢+ WARNING: Storage Coefficient is smaller than DT! 00540>
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00541> (i) PEAK FLOW DOES NOT INCLUDE BRSEFLOW IF ANY.
00542>

00543> —=ee—eoes

00544> 001:0017

00545> FINISH

00546> ===

008475 * .

00548> WARNINGS / ERRORS / NOTES

00549> P T S

00550> 001:0010 DESIGN STANDHYD
ee

00551> WARNING: Storage Coefficient is smaller than DT!
00552> Use a smaller DT or a larger area.
00553>  Simulation ended on 2004-05-10 at 17:05:29

00554>

00555>

00556>
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00001> 00136> .67 1,006 1§ 9.67 4.417 1 15.67 1,114 1+ 21.67 «681
00002> 00137> 3.75 1,023 ) 9,75 4.216 | 15.75 1.104 1 21.75 - 678
00003> sssss W W M M H H Y Y M M o000 999 999 esmmmenes 00138> 3.83  1.040 | 9.83  4.034 | 15.83 L.094 | 21.83 -614
00004> s WWW MM MM H H Yy M4 MM O El 9 9 s 00139> 1.92 1.058 | 9.92 3.868 | 13,92 1.084 | 21.92 671
00005> SS55S WWW MMM HHHHH Y MMM O 2 9 9 Ver. 4.02 00140> 4.00 1.077 | 10.00 3,715 | 1&,00 1,074 | 22.00 « 667
00006> 35 Ww M M H H Y M M O o 9999 9999 July 1999 00141> 4.08 1.097 | 10.08 3,575 | 16.08 1.064 | 22,08 «664
00007> $SSSS WW M M H H Y ] M ©cO 9 9 = - 00142> 4.17 1.118 | 10.17 3.446 | 16,17 1.055 | 22,17 «661
00008> 9 e 9 9 ¥ 3737016 00143> 4.28 1,139 1 10.25 3,327 + 1E.25 1.046 | 22.25 + 658
00009> StormWater Management HYdrologic Model 999 999 = == 00144> 4.33 1.162 | 10.33 3.216 | 18&.33 1,037 | 22.33 «654
00010> 00145> t.42 1.185 | 10.42 3.113 | 16.42 1.028 | 22.42 #651
00QLL> #4stssssastsnnsssrsssssnrnebonsnsrssnteostssssssssssssssssssssntsssassanises 00146> 4.50 1.210 | 10.50 3.017 | 16.50 1.020 | 22.50 .648
0QQ12> *¥ieddFraisddbbididdrieier SPMHYMO-99 Ver/q.02 *dieideisdeiiiaiatirieiiine 00147> 4.58 1.235 | 10.58 2.927 | 16.58 1.011 | 22.58 2645
00013> *#***+: A aingle event and continuous hydrologic simulation model **#ivee 00148> 4.67 1.262 | 10.67 2.843 | 18.67 1.003 | 22.67 .642
00014> *ieeed based on the principles of HYMO and its successors bbb 00149> 4.75 1,290 | 10.75 2.763 | 1#.75 995 | 22.75 +639
00015>  +reerd QTTHYMO-83 and OTTHYMO-89. el 00150> 4.83 1.320 | 10.83 2.689 | 16.83 .987 | 22.83 . 636
O00L6> *#*%atsasssssssnsnstsasnantasrsnnbsstsnsesstssnsnatsstssntsastnasisstssnasnss 00151> 4.92  1.351 | 10.92 2.618 | 16.92 L979 | 22.92 .63
00017> **+*#*+ pistributed by: J.F, Sabourin and Associates Inc. seRvEey 00152> %.00 1.384 | 11.00 2.552 | 17.00 .971 | 23.00 - 630
00018> ** . Ottawa, Ontario: ({613) 727-5199 R 00153> 5,08 1.419 | 11.08 2.489 | 17.08 .963 | 23.08 627
00019> 3 Gatineau, Qumbec: (B19) 243-6858 b g 00154> .17 1.455 | 11.17 2.430 | 1717 .956 | 23.17 . 624
00020> *** . E-Mail: awmhymciifaa.Con sRipe s 00155> 8,25 1.494 | 11.25 2.373 | 17.25 .948 | 23.25 =621
00021> *atassasebsbsanssaransathbosdianssstintbasratnsssssstbssiesataniiinsanitass 001565 5,33 1,535 | 11.33  2.319 4 17.33 a1 | 23.33 “618
00022> 00157> 5,492 1.579 | 11.42 2,268 1 17.42 +934 | 23.42 . 615
000235 #HREEsstbta b et brtbrrtd s st bttt bbbt b HEREERI RO RO R EE R R R SRR R R b 00158> %.50 1,626 | 11.50 2.219 | 17.50 +927 | 23.50 =613
00024> +++++++ Licensed user: C.F. Crozier & Associates Inc. bttt 00159> 5.58 1,675 | 11.58 2.173 | 17.58 -920 | 23.s8 -610
00025> +++++++ Collingwood SERIALN:3737016 Habbres 00160> 5.67 1.729 | 11.67 2.128 | 17.67 +913 | 23,67 - 607
00026> Hiondsssssistsssbpsiassonarianosdsiostotiosssssstntsssrsstiosssossstnsstinss 00161> 5.75 1.786 | 11.75 2.086 | 17,75 907 | 23,75 «604
00027> 00162> 5.83 1.847 | 11.83 2.045 | 17.83 .900 | 23.63 - 602
000285 **e T T T T P T T T T T T PP R 00163> L.92 1,911 | 11.92 2.006 | 17.92 894 | 23.92 .599
00029> *** . ++++++ PROGRAM ARRAY DIMENSIONS ++++++ seadens 00164> .00 1.985 | 12.00 1.969 | 18,00 887 | 24.00 .596
00030> *** ». Maximum value for ID numbers : 10 pk md Li 00165>

00031> i Max. number of rainfall points: 15000 SATEYeN (01663 E i A i Sl e e e e e e s i s ] s ] e s e ] el e 1 kg
00032> a Max, number of floW polnts 15000 BRRTeRE 00167> 001:000.

00033> " Frashasrnann HedBeiiEsasseastansnadbsasuastbansuatibaadiissanubats 001685 - cmmmmmmmmmm e emm

00034> 00169> | CALIB NASHYD | Area {hay= 221.70 Curve Number (CN)=73,00
00035> 00170> | 01:2101 DT= 5.00 | Ia (mm) = 5.000 ¥ of Linear Res,{N}= 31.00
00036> *** . “sdss DETALLED OUTPUT s+esssensssvsnnnsinse 001715 =amsismmmnmesom imaamam U.H. Tp(hzs)= 4.570

00037> ** T L L T T T T T L LT T Y TR T LT P e 001725

00036> * DATE: 2004-05-10 TIME: 51:37 RUN COUNTER: 000080 . 00173> Unit Hyd Qpeak (cms)= 1.853

T R T T I S L L L L R LR DTy R e ST T T T oy 00174>

00040> * Input filename: \TEMP\SORICH~1\QUANIT-1\10yr, DAT 5 00175> PEAK FLOW (ems)= 1.615 {1}

00041> * output filenam TEMP\SORICH~1\QUANIT~1\10yr.out . 00176> TIME TO PERK thrs)= 13.7s0

00042> * Summary filename: C:\TEMP\SORICH~1\QUANTIT~1\10yr.sum * 00177> RUNOFF VOLUME {mm) = 30.899

00043> * User commenta: ~ 00178> TOTAL RAINFALL {mm) = 76.498

00044> * 1= - 00179> RUNOFF COEFFICIENT = 404

00045> * 2: » 00180>

00046> * 4 00181> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00047> *+++TIITTIT IR IS ST IATI I II TR AR AT e A e e R ST I e T e e i v e i i v e e e i e 00182>

00048> 00183>

00049> e e e e T 00184> 001

00050> 001:0001 00185> weswsssrsesesencoses

0051 * e rassenestarsansssnsnsrsndasbosstnsdssssnsisstosssostnsranissssnssentsssssnss 00186> | ROUTE CHANNEL | Routing time step {(min) = 5.00

00052> *R Project Name : SORICHETTI POST-DEVELOPMENT 10 YEAR 24 HOUR CHICAGO STORM 00187> | IN> 01:2101 | Number of SEGMENTS =~ 3

00053> *# Details : S5WH Pond for Quality & Quantity Control 00188> | OUT< 02:2301 | Slopes (%), CHANNEL=5.00 FLOODPLAIN=5,00

00054> *§ Original Date 10-24-2002 {Buxnaide} 00189> w=sesssmiicassmrssse LENGTH = 530.00 {m)

00055> *# Revised May 2004 (CF Crozier & Associates Inc) 00190>

00056> *J Modeller Chris Crozier, P.Eng. 00191> K————== DATA FOR SECTION | 1.0) -—---- >

0005T> *H*#rasassasasnsansasnnasnsnnsstssbonssdbsssasssessisassosssatsasinnnanussnianis 001925 Distance Elevation Manning

00050> s e sy 00193> «00 20.00 .0600

00059> | START I Project dir.: C:\TEMP\SORICH-1\QUANIT-1\ 00194> 10,00 19.70 L0600 / ,0350 Main Channel

00060> =<ssssswwew=asw=ws== Rainfall dir,: C:\TEMP\SORICH~I1\QUANIT~I1\ 00195> 12.10 168.30 .0350 Main Channel

00061> TZERO = +00 hrs on [ 00196> 16,30 16.30 .0350 Main Chapnel

00062> HETOUT= 2 {output = METRIC) 00197> 18,40 19,70 +0350 / .0600 Main Channel

00063> NRUN = 001 00198> 28.40 20.00 .060

00064> 00199>

00065> 00200> < TRAVEL TIME TABLE >
00066> 00201> DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV,TIME DxV
00067> 00202> {m) {m} (cu.m,} {cu.m,) (cms) (m/s} {min) (m2/s)
00068> | CHICAGO STORM I IDF curve parameters: A=1228.125 00203> .088 18.387 .201E+03 .332E+00 464 1.225 7.21 =107
00069> | Ptotale 76,50 mm | B= 9.193 00204> .175 18.475 .414E403 .137E+01 1.481 1.896 4.66 2332
00070> st i i C= .818 00205> «263 18.563 .630E+03 ,317E+01 2.928 2.428 3.64 - 637
00071> used in: INTENSITY = A / {t + B)~C 00206> .350 18.650 ,B76E+03 .579E+01 4.764 2.8681 3,07 1.008
00072> 00207> .438 18.738 .113E+04 .930E+01 6.968 3.279 2.69 1.435
00073> Duration of storm = 24,00 hra 00208> .525 18.825 .139E+04 ,137E+02 9.527 3.638 2.43 1.910
00074> Storm time step = 5,00 min 00209> +613 18.913 .166E+04 ,192E+02 12.437 3,967 2.23 2.430
00075> Time to peak ratio = .13 00210> .700 19.000 .195E+04 ,257E+02 15.6986 4.271 2.07 2.990
00076> 00211> .768 19.088 .225E+04 .334E+02 19.304 4.555 1.94 3.587
00077> The CORRELATION coefficient is = .9989476 00212> +B75 19,175 .256E+04 .422E+02 23,263 4,823 1.83 4.220
00078> 00213> L1963 19.263 .2BBE+04 .523E+02 27,575 5.076 1.74 4.806
00079> TIME ENTERED COMPUTED 00214> 1,050 19.350 .321E+04 .637E+02 32.245 5.318 1.66 5.584
00080> {min} (mm/hr) {mm/hr} 00215> 1.138 19.438 .356E+04 ,764E+02 37.278 5.549 1.59 6.312
00081> 5, 150,00 140.23 00216> 1.225 19.525 .392E+04 .906E+02 42.678 5.770 1.53 7.069
00082> 10. 105.00 109,55 00217> 1,313 19.613 ,429E+04 ,106E+03 48.451 5.984 1.48 7.854
00083> 15. 89.00 90. 65 00218> 1.400 19.700 ,467E+04 .123E+03 54.601 6.191 1.43 B.667
00084> 30. 57.00 61.09 00219> 1.500 19.800 .530E+04 ,150E+03 63.709 6.375 1.39 9.563
00085> 60, 38.00 38.38 00220> 1.600 19.900 .627E+04 ,1B9E+03 74.084 6,261 1.41 10.017
00086> 120. 24.00 23,03 00221> 1.700 20.000 .760E+04 .244E+03 86.162 6.008 1.47 10.214
00087> 360, 11.00 9.76 00222>

00088> 720, 5.50 5.59 00223> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00089> 1440, 3.00 3.19 00224> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00090> 00225>

00091> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN 00226> <---- hydrograph ----> <-pipe / channel->
00092> hea rmm/he | hrs mm/hr | hrs mm/hr | hrs mm/hr 00227> AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
00093> .08 «602 | 6.08 2,063 | 12.08 1.933 | 18.08 .88l 00228> {ha} {cms) {hrs) {mm) fm) (m/s)
00094> .17 .608 | 6.17 2,148 | 12.17 1.899 | 18.17 875 00229> INFLOW 1 ID= 1:2101 221.70 1.615 13.75 30.899 +183 1.935
00095> 425 L6113 | 6,25 2,291 1 12.25 1.865 | 18.25 869 00230> OUTFLOW: ID= 2:2301 221.70 1.615 13.83 30.899 «183 1.934
00096> <33 . 619 | 6.3 2,243 1 12.33 1.834 | 18,33 .863 00231>

00097> .42 .625 | 6.42 2,456 | 12.42 1.803 | 18.42 .857 00232>

00098> .50 .630 | 6.50 2,582 | 12.50 1.773 | 18.50 851 00233>

00099> -58 -636 | 6.58 2.722 1 12.58 1.745 | 18.58 846 00234>

00100> <67 -642 | 6.67 2,881 | 12.87 1,717 | 18.67 L840 00235> ~

00101> .75 .649 | 6.75 3.061 1 12.75 1.690 18.75 .834 00236> | ROUTE CHANNEL | Routing time step {(min) = 5,00

00102> .83 .655 | 6.83 3.267 1 12.83 1.665 | 18,83 829 00237> | IN> 2:2301 | Number of SEGMENTS = 3

00103> .92 662 | 6.92 3.506 | 12.92 1.640 | 18,92 824 00238> | OUT< 03:2302 | Slopes {3), CHANNEL= ,50 FLOODPLAIN= ,50

00104> 1.00 .668 | 7.00 3,786 | 12,00 1.616 | 19.00 .818 00239> ey st LENGTH = 520.00 (m)

00105> 1.08 675 | 7.08 4.119 | 13.08 1.592 | 19.08 .813 00240>

00106> 1.17 .682 | 7.17 4.522 1 13,17 1.570 | 19.17 808 00241> C=mm== DATA FOR SECTION { 2.0) -----= >

00107> 1.25 .689 | 7.25 5,020 | 13.25 1.548 | 19.25 .803 00242> Distance Elevation Manning

00108> 1.33 .696 | 7.33 5.650 | 13.3) 1.527 | 19.33 .798 00243> . 10.00 . 0600

00109> 1.42 <704 | T.42 8.473 | 13.42 1.506 | 19.42 793 00244> 10.00 9.80 40600 / ,0350 Main Channael

00110> 1.50 L7110 7.50 7.594 | 13.50 1.486 | 19.50 .788 00245> 10.80 9.30 .0350 Main Channel

00111> 1.58 719 | 7.58 9,208 | 13.58 1.467 | 19.58 .783 00246> 12.50 9.30 .0350 Main Channel

00112> 1.67 L7271 7.67 11,718 | 13.67 1.448 | 19.67 2179 00247> 13,00 10.30 +0350 / 0600 Main Channel

00113> 1.75 .136 | 7.75 16,114 | 13.75 1.429 1 19.75 2774 00248> 16.00 10.30 L0600

00114> 1.83 744 ) 7.83 25.543 | 13.83 1.412 | 19.83 .769 00249>

00115> 1.92 2753 | 7.92 56.807 | 13.92 1.394 | 19.92 .765 00250> TRAVEL TIME TABLE >
00116> 2.00 761 | #.00 140.232 | 14.00 1,377 | 20.00 760 00251> DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
00117> 2.08 1711 8.08 71.711 | 14.08 1.361 | 20.08 756 00252> (m) (m) {cu.m.) {cu.m.} {cms) (m/s) {min) im2/s)
00118> 2.17 .780 | 8.17 42.130 | 14.17 1.345 | 20.17 .751 00253> 036 9.336  .323E+02 .222E+00 «013 .213 40.61 . 008
00119> 2.25 .789 | 8.25 29,125 | 14.25 1.329 § 20.25 147 00254> 071 9.371 .659E+02 .906E+00 .042 .331 26,21 <024
00120> 2.33 L7199 | 8.33 22,023 | 14,33 1.314 | 20.33 .743 00255> .107 #.407 .101E+03 .208E+01 L0082 424 20.45 L045
00121> 2,42 .809 | #.42 17.621 | 14.42 1.299 | 20.42 .739 00256> .143 #.443  .137E+03 .378E+01 132 .503 17.24 .072
00122> 2.50 .820 1 8.50 14.652 | 14.50 1.285 | 20.50 .734 00257> »179 9.479 .175E+03 .602E+01 .193 .572 15.15 «102
00123> 2.58 .831 | 8,58 12,529 | 14,58 1.271 | 20.38 130 00258> -214 $.514 .215E+03 .B84E+01 $262 .635 13.66 «136
00124> 2.67 .842 | N.67 10.940 | 14.67 1.257 | 20.67 . 126 00259> .250 9.550 .255B+03 ,123E+02 2339 . 691 12.54 «173
00125> 2.75 .B53 1 8.75 9,710 | 14.75 1.243 | 20.75 722 00260> .286 2.586 .297E+03 ,163E+02 -425 =744 11.65 =213
00126> 2.83 .865 1| 8.83 8.732 | 14.83 1.230 | 20.83 718 00261> 321 9.621 .J41E+03 .211E+02 .519 +793 10.94 +255
00127> 2.92 .877 1 8.92 7.935 | 14.92 1.217 1 20.92 .714 00262> .357 %.657 ,3B5E+0] .265E+02 .621 .838 10,34 .299
00128> 3.00 .889 | 2,00 7.275 | 15,00 1,205 | 21.00 .710 00263> .393 ¥.693 .432E+03 .J26E+02 .731 .861 9.83 +346
00129> 3.08 .902 | 9.08 6.719 | 15.08 1.193 | 21,08 707 00264> .429 F.729 .479E+03 ,395E+02 -850 .922 9.40 -39S
00130> 3.17 .916 | 9.17 6.245 | 15.17 1.181 | 21.17 703 00265> 1464 9,764 ,528E+03 ,472BE+02 .976 .961 9.02 .446
00131> 3.25 .929 | #.25 5.836 | 15.25 1.169 | 21.25 . 699 00266> 4500 #.800 .579E+03 ,556E+02 1.111 .998 B.68 .499
00132> 3.33 .944 | 9.33 5.480 | 15.33 1.157 | 21.33 695 00267> .540 #.840 .657E+03 ,682E+02 1.292 1.023 8.47 .552
00133> 3.42 L9589 | 9.42 5.166 | 15.42 1.146 | 21.42 .692 00268> .580 9.880 .777E+03 .867E+02 1.498 1.003 8.64 .582
00134> 3.50 <973 | #.50 4.888 | 15.50 1,135 1 21.50 . 688 00269> . 620 9.920 .939E+03 ,112E+03 1.738 962 9,00 .597
00135> 3.58 .969 | #.58 4.640 | 15.58 1,125 § 21.58 . 685 00270> . 660 9.960 .114E+04 ,145E+03 2,020 919 9.44 - 606
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00271> .700 10,000 .139E+04 .1B87E+03 2.349 .879 5.86 +615 00406> Use a smaller DT or a larger area.
00272> 00407>

00273> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH. 00408> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00274> $-VOLUME= Volume that can be stored in channel at specified ELEVATION. 00409> CN* = 61,0  Ia = Dep, Storage (Above)

00275> 00410> {ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00276> <-——- hydrograph ----> <-pipe / channel-> 00411> THAN THE STORAGE COEFFICIENT.

00277> RREA  QPEAK TPEAK R.V, MAX DEPTH MAX VEL 00412> (1ii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00278> (ha) (cma)  (hr3)  {mm) (m) (m/s) 00413>

00279>  INFLOW : ID= 221,70 1.615 13,83 30.899 .599 .983 00414> - ---

00280>  OUTFLOW: ID= 3: 221,70 1,613 14.00 30.899 .597 .986 00415>

00261> 00416>

00262> 00417> | ROUTE RESERVOIR | Requested routing time step = 5.0 min,

00203> =sesseiomesseiiesensinnasinanan. 00418> | IN>05:(2104 ) |

00284> 001 00419> | =e=same==  OUTLEOW STORAGE TABLE ==m==m===

L L ——— 00420> OUTFLOW  STORAGE | OUTFLOW  STORAGE

00286> | CALIB NASHYD | Area tha)= 14.10 Curve Number  (CN)=69.00 00421> (cms) (ha.m.) | (cma) (ha.m.)

00287> | 04:2102 DT- 5.00 | Ia (mm)=  5.000 K of Linear Res.{N)= 3.00 00422> .000 .0000E+00 | .025 . 2800E+00

00286> -- ---  U.H, Tp(hes)=  .770 00423> 018 ,1245B4+00 | .480 . 4600E+00

00289> 00424>

00290> Unit Hyd Qpeak (cms)i= .699 00425> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00291> 00426> - e (ha) tcma) (hra) (mm)

00292> PEAK FLOW temal= .343 (1) 00427> INFLOW >05: (2104 ) 11,33 .923 8.000 35.953

00293> TIME TO PEAK  (hrs)= 9,000 00428> OUTFLOW<02: {002104) 11,33 ,032 13.083 35,952

00294> RUNOFF VOLUME (mmj=  27.541 00429>

00295> TOTAL RAINFALL  (mmi= 76,498 00430> PEAK FLOW  REDUCTION (Qout/Qin]{8)=  3.514

00296> RUNOFF COBFFICIENT = .360 00431> TIME SHIFT OF PEAK FLOW (min 305,00

00297> 00432> MAXIMUM STORAGE  USED (ha.m.)=.2829E+00

00298> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00433>

00299> 00434> -

003005 e e e s 00435> 001:0012

00301> D01:0007 00436> *§  Uncontrolled Drainage Area including Sorichetti Open Space and GT

003025 =wworwomrmmm e 004375 “asmamman i cmtmann

00303> | ROUTE CHANNEL | Routing time step (min) = 5.00 00436> | CALIB NASHYD | Area  (ha)=  1.51 Curve Number  (CN)=54,00
00304> | IN> 04:2102 | Number of SEGMENTS = 3 00439> | 01:2106 DT= 5.00 | 1Ia tmm)=  5.000 ¥ of Linear Res.(N)= 3.00
00305> | OUT< 05:2303 | Slopes (%), CHANNEL= .50  FLOODPLAIN= .50 004403 ~=evemmeaccsciecusses UM, Tpihrsje 590

00306 =m=mrrmmrmm e LENGTH = 520.00  (m) 00441>

00307> 00442> Unit Hyd Qpeak (cms)= .098

00308> R DATA FOR SECTION {  2,0) =-=-—- > 00443>

00309> Distance Elevation Manning 00444> PEAK FLOW {cms) = 027 (i)

00310> 00 10,00 .0600 00445> TIME T0 PEAK  (hrs)=  8.750

00311> 10.00 2,80 .0600 / .0350 Main Channel 00446> RUNOFF VOLUME (mm)=  17.757

00312> 10.80 9.0 .0350 Main Channel 00447> TOTAL RAINFALL  (mm)= 76,498

00313> 12.50 9.30 .0350 Main Channel 00448> RUNOFF COEPFICIENT = .232

00314> 13.00 10,30 .0350 / .0600 Main Channel 00449>

00315> 14,00 10,30 L0600 00450> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW TF ANY.

00316> 00451>

00317> < TRAVEL TIME TABLE > 00452>

00318> OEPTH ~ BLEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V 00453>

00319> (m) m  (cu.m)  (cu.m.) (cms) (m/s) (min)  (m2/s) 00454> - P
003205 L036 9,336 ,323B402 .222E+00 .013 .213 40.61 .008 00455> | ADD HYD (040607) | ID: HHYD AREA oreax  reeae kv wie( QUTLET B
00321> L0701 9.371 .659E+0Z .906E+00 .042 .331 26.21 024 004565 =mmmamma s mmmm i (ha) {cms)  (hrs)  (mm)  (cma}

00322> 107 9,407 L101E+03 .208E+01 .082 424 20,45 . 045 00457> IDL 02:002104  11.33 .032 13,08 35,95 +000
00323> .143 9.443 (1378403 ,378E+01 .133 -503 17.24 .072 00458> +ID2 01:2106 1.51 .027 8,75 17,76 ,000
00324> 179 9,479 L175B403 ., 602E+01 193 572 15.15 1102 00459>

00325> .214 9,514 .215E+03 ,BBAE+0L ,262 .635 13.66 L1136 00460> SUM 06:040607  12.84 L0459 8,83 33.81 1000
00326> 1250 9,550 L255E40) .123E+02 .339 691 12,54 173 00461>

00327> 286 9,586 ,297E403 ,163E+02 .425 L7144 11.65 .213 00462>  NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00326> 321 9,621 L341E+0D ,211E+02 .519 793 10.94 1255 00463>

00329> 2357 9.657 .385E403 ,Z65E+02 .621 .838 10,34 .299 004645 = mmmmmm e e e e
00330> 1393 9,693 L432E403 . 326E+02 731 .81 9,83 .346 00465>

00331> 2429 9.729 .479E+03 ,J95E402 .850 .922 2,40 .395 00466

00332> 464 9,764 5208403 L 472E+02 .976 ,961 9,02 446 00467> | ROUTE CHANNEL | Routing time step (min) = 5,00

00333> .500  9.800 .S79E+03 .S56E+02 1.111 .998 8.68 .499 00468> | IN> 06:040607 | Number of SEGMENTS = 3

00334> 540 9,840 ,B57EB+03 .6B2E+02 1.292 1.023 8.47 .552 00469> | | Slopes (%), CHANNEL= ,50  FLOODPLAIN= .50

00335> 580 9,880 ,777E+03 .667E+02 1,498 1.003 8.64 4582 00470 - - LENGTH = 520,00 (mi

00336> 620 9.920 ,939E+03 .112E+03 1.738 962 9.00 .597 00471>

00337> .660  9.960 ,114B+04 .145E+03 2.020 919 9.44 1606 00472> o DATA FOR SECTION | 2.0} —-~---- >

00338> .700 10,000 ,139B+04 .187E+03 2.349 .879 9.86 .615 00473> Distance Elevation Manning

00339> 00474> .00 10,00 .0600

00340>  X-VOLUME= Total X-Section Volume over given CHANNEL LENGTH at specified DEPTH. 00475> 10.00 9.80 0600 / .0350 Main Channel

00341> 5-VOLUME= Volume that can be stored in channel at specified ELEVATION. 00476> 10,80 9.30 .0350 Main Channel

00342> 00477> 12,50 .30 .0350 Main Channel

00343> <---- hydrograph -- <-pipe / channal-> 00478> 13,00 10.30 0350 / .0600 Main Channel

00344> AREA  QPEAK TPEAK R.V. MAX DEPTH MAX VEL 00479> 16.00 10.30 .0600

00345> (ha) tems)  (hrs)  (m) (m) (m/s) 00480>

003146>  INFLOW : ID= 4:2102 14,10 343 9.00 27.541 .252 694 00481> < TRAVEL TIME TABLE >
00347>  OUTFLOW: ID= 5:2303 14.10 2334 9,17 27.541 .247 .687 00482> DEPTH ~ ELEV  X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D xV
00348> 00483> ) (m  (cu.m.)  (cu.m.) (cms) (m/s) (min)  (m2/s)
00349> 00484> L036 9,336 .323E+02 .222E+00 .013 .213 40,61 .008
00350> 00485> L071  9.371 ,6S9E+02 .90GE+00 042 .331 26.21 .024
00351> et - 00486> L107  9.407 ,101E+03 ,208E+01 .082 424 20.45 1045
003525 ==m=msmrmmeee—mme e 00487> 2143 9.443  |137E+03 ,378E+01 .133 .503 17.24 0712
00353> | CALIB NASHYD | Ages  (ha)= 21.50 Curve Number  (CN}=65,00 00488> L179 9,479 ,175E403 .602E+01 .193 .572 15.15 .102
00354> | 06:2103 DT= 5.00 | Ta fmmi® 5,000 b of Linear Res.(N]= 3,00 00489> 2214 9,514 .215E+03 .BB4E+0L .262 .635 13.66 .13
003555 =ssssscemcmsnmancesaes U0, Tpihral=  .900 00490> .250 9,550 ,255E+03 ,123E+02 .339 691 12.54 173
00356> 00491> .286  9.586 .297E+03 .163E+02 425 744 11.65 1213
00357> Unit Hyd Qpeak (cms}= .912 00492> 2321 9.621 .J41E+03  .211E+02 .519 .793 10.94 .255
00358> 00493> .357 9,657 ,385E+403 ,265E+02 1621 .838 10,34 .299
00359> PEAK FLOW (cm3) = 413 (i) 00494> £393 9,693 ,432E403 .326E+02 .731 881 9.83 .346
00360> TIME TO PEAK  (hrs)=  9.167 00495> £429 9,729 .479E+03 395402 .850 1922 9.40 .395
00361> RUNOFF VOLUME (mm)= 24,545 00496> .464 9,764 .52BE+03 ,472E+02 976 L9861 9.02 .46
00362> TOTAL RAINFALL  (mm)=  76.498 004975 .500  9.800 .579E+03 .556E+02 1.111 .998 8.68 499
00363> RUNOFF COEFFICIENT = .321 00498> 1540 9,840 ,657E+03 ,682E+02 1.292 1.023 8.47 .552
00364> 00499> .580 9,880 .777E+03 .8GTE+02 1.498 1.003 8.64 .582
00365> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00500> L620  9.920 ,939E+03 ,112E+03 1.738 .962 9.00 .597
00366> 00501> -660  9.960 .114E+04 .145E+03 2.020 .919 9.44 1606
00367> e 00502> .700  10.000 ,139E+04 .187E+03 2,349 .879 9.86 .615
00368> 00503>

00369> e 00504> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH,
00370> | ADD HYD (010203) | ID: NHYD AREA QPEAK  TPEAK R.V,  DWF 00505> $-VOLUME= Volume that can be stored in channel at specifisd ELEVATION,

00371> =-===ommmmm-mmmmmos {ha) (oms)  (hra})  (mm}  (cma) 00506>

00372> ID1 03:2302 221.70  1.613 14,00 30,90  .000 00507> <---- hydrograph ---->  <-pipe / channel->
00373> +ID2 05:2303 14.10 L334 9.17 27.54 .000 00508> AREA  QPEAK TPERK R.V.  MAX DEPTH MAX VEL
00374> +ID3 06:2103 21.50 .413  9.17 24.55  .000 00509> (ha) {cma)  (hrs)  (mm) tm) (m/s)
00375> 00510>  INFLOW : ID= 6:040607 12,84 .049  8.83 33,613 .078 2344
00376> SUM 07:010203  257.30 1,710 13,75 30.18  .000 00511>  OUTFLOW: ID=10:2304 12.84 .045 9,17 33,813 074 .335
00377> 00512>

00378>  NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00513>

00379> 005 145 m e e e e e e e s
00380> 00515>

00361> 001: o e e - 00516> R

00382> ¥ Ssorichetti Site and SWM Pond hydrograph 00517> | ADD HYD (2401 } | ID: NHYD AREA QPEAK  TPERK  R.V.

[ e —— 00518> —-=---=-----------—- (ha) (cms)  (hrs)  (mm)

00384> | DESIGN STANDHYD |  Area (ha)= 11,33 00519> ID1 07:010203 257,30  1.710 13.75 30.18

00385> | 05:2104 DT= 5.00 | Total Imp(%)= 30.00 Dir. &onn.(i)= 20,00 00520> +1D2 10:2304 12,84 045 9.17 33.81

00386> «=mmsmmmwrmmaan R 00521>

00387> IMPERVIOUS ~ PERVIOUS (i) 00522> SUM 0912401 270.14  1.744 13,75 30.36

00388> surface Area (ha) = 3.40 7.93 00523>

00389> Dep. Storage (mm) = .80 1.50 00524>  NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00390> Average Slope (8)= 2.00 2,00 00525>

00391> Length (my= 274,83 40,00 005263 === —eee

00392> Mannings n = £013 .250 00527> 001:001 - e TS
003935 00528> - - e

00394> Max.eff.Inten, {mm/hr)= 140.23 31,19 00529> | CALIB NASHYD | Area  fhal=  1.16 Curve Numbar  (CN)=54.00
00395> over (min) 5.00 15.00 00530> | 08:2105 DT= 5.00 | Ia (mm)=  5.000 B of Linear Res.(N)= 3.00
00396> Storage Coeff. (min)= 3.32 (44} 14.57 (ii) 005315 swwt =i s U.H, Tpthrsi=  .430

00397> Unit Hyd. Tpeak (min)= 5.00 15.00 00532>

00398> Unit Hyd. peak (cms)= .26 .08 00533> Unit Hyd Qpeak (cma)= .103 = A
00399> e r *TOTALS* 00534> oux LET
00400> PEAK FLOW (ema}= .76 .44 .923 (iii) 005355 PERK FLOW (emal= .025 (i}

00401> TIME TO PEAK  (hral= 8.00 8.25 8.00 00536> TIME TO PEAK  (hrslw 8,500

00402> RUNOFF VOLUME {mun} = 75,70 26.02 35.953 00537> RUNOFF VOLUME {mml= 17.757

00403> TOTAL RAINFALL  {mm)= 76.50 76.50 76.498 00538> TOTAL RAINFALL  |mmj= 75,498

00404> RUNOFY COEPFICIENT = .99 034 1470 00539> RUNOFF COEFFICIENT = .232

00405> ¥4+ WARNING: Storage Coefficient is smaller than DT! 00540>

C.F. Crozier & Assoclates Inc. Page 1



(C:\...10yr.out)

C.F, Crozier & Assocliates Inc.

0441 (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF RNY.

0054%>  FINEaw

005475 vesrereirasrasiaeiriiae

o0548> WARNINGS / ERRORS / NOTES

00549> el ik et et

©90540> 001:0010 DESIGN STANDHYD

00551> 4%+ WARNING: Storage Coefficient ism smaller than OT!
0O5%3> Use a smaller DT or a larger acea.
00553> Simulation ended on 2004-05-10 at 16:31:39

Q0554> =smws

00555>

00554>

C.F. Crozier & Associates Inc.
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(C:\...25yx.out)

C.F, Crozier & Associates Inc.

00001> 00136> 1.229 | 9.67 5,320 | 15.67 1.361 1 21.67 +835
00002> 00137> 1,250 | 9,75 §.081 | 15.75 1.348 | 21.75 831
00003> 55355 W W M M M H Y Y M M 000 999 999  mmwmmwmmw 00136> 1.271 | 9,83 4,864 | 15,83 1,336 | 21.83 .827
00004> 3 WWW MMM B H YY MMMM O O 4 9 9 9 00139> 1.293 | 9,92  4.665 | 15.92  1.324 | 21.92 ,823
00005> HA553 MWW M M M MM ¥ MMM O O H#b 8 9 9 9 ver. 4.02 00140> 1.316 | 10.00 4,484 | 16.00 1.312 | 22.00 .819
00006> 3 WW H HH H Y M M 0 o© 9999 9999 July 1999 00141> 1.340 | 10,08 4,317 | 16.08 1,301 | .08 .814
00007> #5555 WW M M H H Y M M 000 9 s=mman=== 00142> 1.365 | 10,17 4,163 | 16.17 1.209 | 22,17 1810
00008> 9 9 9 9 ¥ 3737016 00143> 1.391 | 10.25 4.020 | 16.25 1.278 | 22.25 +B06
00009> StormWater Management HYdrologic Model 999 999  =wma=m==c 00144> 1.418 | 10,33 3,888 | 16.33 4,267 | 21,33 803
00010> 00145> 1.447 | 10.42 1,764 | 16,42 1,257 | 22,42 +799
00011> *=%e SR AR A ANAERARARAER apmEan 00146> 1.476 | 10.50 1,649 | 16.50 1.246 1 22,50 + 795
00012> S#sessssnsisssrusarbanessns SRMHYMO9Y Var/4.02 00147> 1.507 | 10,58 3,542 | 16.58 1.236 | 22.58 791
00013> ******#* A single event and continuous hydrologic aimulation model 00148> 1.540 | 10.67 3.441 | 16.67 1.226 | 2&.67 787
00014> *vivees based on the principles of HYMO and its successors 00149> 1.574 | 10,75 1,346 | 16.75 1.216 | 12,75 784
00015> o a3 . 00150> 1.610 | 10.83 3,257 | 16483 1.206 | 22.83 +780
00016> i LT AR EORERS D 00151> 1.648 | 10,92  3.172 | 16.92 1.197 | 22.92 L7176
00017> Distributed by: J.F. Sabourin and Associates Inc. peRbY S 00152> 1.687 | 11.00 3.091 | 17.00 1.187 | 23,00 773
00018> M Ottawa, Ontario: (613) 727-5199 sRLERES 00153> 1.729 | 11.08 3,017 | 17,08 1.178 | 123.08 -169
00019> Gatineau, Quebaec: (819) 243-6858 il 00154> 1.773 | 11.17 2,946 | 17.17 1.169 | 23.17 + 766
00020>  *vered E-Mail: awmhymo@]fsaa.Com seas 00155> 1.820 | 11,25 2,876 | 17.25 1.160 | 23,25 762
D021> + 6 et shs e sutbuetassetsssiirsdshbreters brietdissntseeiainnasnasratsoresnnes 00156> 1.870 | 11.33  2.813 | 17.33 1.151 | 23.33 759
00022> 00157> 1,923 | 11,42 2,752 | 17,42 1.143 | 23.42 . 7585
00023> SRR ERSEEIIERREEEEbrEbS Bebrateeteseeterrtaatabiataie 00158> 1.979 | 11,50 2,693 | 17,50 1,134 | 23,50 $152
00024> +++++++ Licensed user: C.F. Crozier & Rssociates Inc. Ehpibay 00159> 2,039 | 11,58 2,638 | 17.58 1.126 | 23,58 2748
00025>  +Htt+ts collingwood FhEriee 00160> 2.103 | 11,67 2.584 | 17.67 1.117 | 23.87 L745
00026> 4asbsdbasiin PhRRbRadbaad FrresseerreresatEs 00161> 2,172 | 11,75 2,533 | 17,75 1.109 | 23,75 .142
00027> 00162> 2,246 | 11,83 2,484 | 17.83 1,101 | 23,83 2739
00028> SHELRGEENSLRSIEEEINNLNINO DTS, 00163> 2,325 | 11,92 2,437 | 17.92 1,094 | 23.92 +735
00029> 44esess ++++++ PROGRAM ARRAY DIMENSIONS ++++++ 00164> 2.412 1 12,00 2,392 | 18.00 1,086 | 24.00 2732
00030> 4stesss Maximum value for ID numbers : 10 00165>

00031> ®eseses Max. number of rainfall point 15000 00166> ======= -y

00032> *esetee Max., numbsr of flow points 15000 00167> 001:0003

P E I LT D T 001 68> SEseammes s

00034> 00169> | CALIB NASHYD | Area (ha}= 221,70  Curve Number  (CN)=73.00
00035> 00170> | ©01:2101 DT= 5.00 | 1Ia (mm}= 5,000 K of Linear Res.(N)= 3.00
00036> **esssssssssssssssss DETAILED OUTPUT *4¢ 00171> U.H, Tpthrs)= 4,570

00037> ##osmssastssssassinssnassnradastnatentirsnsasrivassnsiisnes 001725

00038> * DATE: 2004-05-10 TIME: 17 000085 », 00173> Unit Hyd Qpeak (cms)= 1.853

00039> * . ArdnrassansarRsaranden sasssnsnane 00174>

00040> * Input  filename: C:\TEMP\SORICH~1\QUANIT~1\25yr.DAT ¥ 00175> PEAK FLOW {cms) = 2.176 (1)

00041> * Output filename: C:\TEMP\SORICH-I1\QUANIT~I\25yr.out L 00176> TIME TO PEAK (hes)= 13,667

00042> * Summary filename: Ci\TEMP\SORICH~1\QUANIT~1\25yr.sum + 00177> RUNOFF VOLUME {mm)= 41,480

00043> * User comments: . 001783 TOTAL RAINFALL  (mm}= 91,519

00044> ¢ % 00179> RUNOFF COEFFICIENT = .453

00045> ¢ .. 00180>

00046> * . 00181> (i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00047> * IR TTEVETIEIISISIRIENS 001825

00048> 00183> e - - weee e —————
000495 == e ot s s s s s S am s we e 00184> e e
00050> 001:0001 00185>

P Rt Ll R R R R R R L e ] 00186> | ROUTE CHANNEL | Routing time atep (min) = 5.00

00052> Project Name : SORICHETTI POST-DEVELOPMENT 25 YERR 24 HOUR CHICAGO STORM 00187> IN> 01:2101 1 Number of SEGMENTS = 3

00053> Details : SWM Pond for Quality and Quantity Control 00168> 1 Slopes (%), CHANNEL=5.00 FLOODPLAIN=5.00

00054> original Date : 10-24-2002 (Burnside} ] D e e LENGTH = 530.00 {m)

00055> Revisad : May 2004 (CF Crozier & Associates Inc) 00190>

00056> Modeller i Chris Crézier, F.Eng. 00191> = DATA FOR SECTION | 1.0) ———=--. >

00057> B T L T L L T T T T T PR T PR TP PR 001925 Distance Elevation Manning

00058> 00193> .00 20.00 . 0600

00059> project : C:\TEMP\SORICH~1\QUANIT~1\ 00194> 10.00 19,70 L0600 / .0350 Main Channel

00060> Rainfall dir :\TEMP\SORICH~1\QUANIT~1\ 00195> 12,10 18,30 0350 Main Channel

00061> .00 hrs on 0 00196> 16.30 18.30 40350 Main Channel

00062> (output = METRIC} 00197> 16,40 19.70 ,0350 / .0600 Main Channel

00063> 00198> 28.40 20.00 40600

00064> 00199> .

00065> 00200> K e mn s snns TRAVEL TIME TAHLE e=e=eessmamreesen e e saean
00066> ——— 00201> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW BATE WELOCITY TRAV.TIME D x V
00067> 00202> m) (m) {cu.m.) (cu.m.) (cms) (m/a) (min) (m2/3)
00068> | CHICAGO STORM | IDF curve parametars: A=1416.634 00203> 088 108,387 .201E+03 .3J2E+00 464 1,225 7.21 <107
00069> | Ptotal= 91,52 mm | B= 9.025 00204> =175 18.475 .414E+03 ,137E+01 1.481 1.896 4.66 2332
000705 == sy c= «813 00205> #2673 18,563 ,639E+03 ,317E+01 2.928 2.428 3.64 . 637
00071> used in:  INTENSITY = A / (t + B)"C 00206> .350  18.650 L@76E+03 ,579E+01 4.764 2.881 3,07 1,008
00072> 00207> +438 18.738  ,11JE+04 ,930E+01 6.968 3.279 2,69 1,435
00073> Duratien of storm = 24.00 hrs 00208> =525 18.825 ,139E+04 ,137E+02 9.527 3.638 2.43 1.910
Q0074> Storm time step = 5,00 min 00209> »613 16.913 .166BE+04 ,192E+02 12.437 3.967 2.23 2,430
00075> Time to peak ratio = .33 002105 2700 19.000 .19SE+04 ,257E+02 15.696 4,271 2,07 2.990
00076> 00211> -788 19,088 .225E+04 .334E+02 19.304 4.555 1,94 3,587
00077> The CORRELATION coefficient is = .9987929 00212> -875 19.175 .256BE+04 .422B+02 23.263 4.823 1.83 4.220
00078> 00213> 2963 19.263 ,288E+04 .S23E+02 27.575 5.076 1.74 4.886
00079> TIME ENTERED COMPUTED 00214> 1.050 19,350 .321E+04 .637E+02 32,245 5,318 1,66 5,584
00080> (min) {mm/hr) (mm/hr) 00215> 1.138 19.438 .356E+04 ,764E+02 37,278 5.549 1,59 6.312
00081> . 180.00 165,51 00216> 1.225 19.525 ,392E+04 ,906E+02 42.678 5.770 1453 7.069
00082> 10, 120.00 129.17 00217> 1.313 19.613 .429E+04 ,106E+03 48,451 5.984 1.48 7.854
00083> 15, 105,00 106.85 00218> 1.400 19.700 .467E+404 ,123E+403 54,601 6,191 1,43 8,667
00084> 30. 67.00 72.03 00219> 1.500 19.800 .530E+04 .150E+03 63,709 6,375 1.39 9,563
00085> 60. 46.00 45.30 00220> 1.600 19.900 .627E+04 ,189E+03 74.084 6.261 1.41 10.017
00086> 120, 28.00 27.24 00221> 1.700 20,000 .760E+04 .244E+03 86.162 6.008 1.47 10,214
00087> 360, 13.00 11,59 00222>

00086> 720, 6.50 6.67 00223> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00089> 1440, 3.60 3.81 00224> S-VOLUME= Volume that can be atored in channel at specified ELEVATION.

00090> 00225>

00091> TIME RAIN |  TIME RAIN |  TIME RAIN | TIME RAIN 00226> <---- hydrograph - <-pipe / channel->
00092> hrs  mm/hc | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr 00227> AREA QPEAK TPERK R.V. MAX DEPTH MAX VEL
00093> .08 2739 4 6.08 2.505 | 12.08 2,349 | 18,08 1.078 00228> (ha) {cms) {hrs) {mm) {m) (m/a)
00094> .17 .746 | 6.17 2.607 | 12.17 2,308 | 18.17 1.071 00229> INFLOW : ID= 1;2101 221,70 2.176 13.67 41,480 .217 2,119
00095> .25 L7534 6.25 2.719 | 12.25 2,268 | 18,25 1.064 00230> OUTFLOW: ID= 2:2301 221.70 2.176 13.75 41.460 L2186 2,113
00096> .33 2759 | 6,33 2.842 | 12.33 2.229 1 18,33 1.056 00231>

00097> W42 .766 | 6.42 2,978 } 12,42 2,192 | 18.42 1.049 00232>

00096> «50 L7740 6.50 3.128 | 12.50 2.157 | 18,50 1.042 00233> - A e e e S A e A
00099> .58 .81 | 6.58 3.297 | 12.58 2,122 | 18,58 1.03%5 00234> 001: 5

00100> -67 .788 | 6.67 3.487 | 12.67 2.089 | 18.67 1.028 002355 w=we—vrivesessassons

00101> \75 .796 | 6,75 3.702 § 12,75 2.057 | 18.75  1.022 00236> | ROUTE CHANNEL | Routing time step (min) = 5.00

00102> 483 .804 | 6.83 3,949 | 12,83 2.026 | 18,83 £.015 00237> | IN> 02:2301 I Number of SEGMENTS = 3

00103> .92 L811 | 6.92  4.234 | 12,92 1,996 | 18,92  1.009 00238> | OUT< 03:2302 | Slopes {%), CHANNEL= .50 FLOODPLAIN= .50

00104> 1.00 .820 | 7.00 4.568 | 13.00 1.967 | 19.00 1.002 002393 " st s S i LENGTH = 520.00 (m}

00105> 1.08 .828 | 7.08 4.965 | 13.08 939 | 19,08 +996 00240>

00106> 1.17 .836 | 7.17 5.445 | 13,17 912 | 19.17 -989 00241> LoE T DATA FOR SECTION ( 2.0) —=---- >

00107> 1.25 L8455 | 7.25 6.037 | 13.25 1.885 | 19,25 «983 00242> Distance Elevation Manning

00108> 1.33 654 | 7.33 6.765 | 13,33 1,860 | 19.33 977 00243> -00 10.00 .0600

00109> 1.42 863 | 7.42 7.761 | 13.42 1.835 | 19.42 +971 00244> 10,00 9.80 +0600 / ,0350 Main Channel

00110> 1.50 .872 | 7.50 9.087 | 13.50 1.811 | 19.50 + 965 00245> 10.80 9.30 .0350 Main Channel

00111> 1.58 .882 | 7.58 10.992 | 13.58 1.767 | 19.58 +952 00246> 12.50 9.30 40350 Main Channel

00112> 1.67 .891 | 7.67 13.950 | 13,67 1.764 | 19.67 »954 00247> 13.00 10.30 +035¢ / ,0600 Main Channel

00113> 1.75 901 | 7.75 19,116 | 13,75 1,742 | 19,75 +948 00249> 16.00 10.30 .0600

00114> 1.83 912 | 7.83 30,179 | 13,83 1,721 | 19.83 +942 00249>

00115> 1.92 922 | 7.92 66,973 | 13.92 1,700 1 19.92 »937 00250> TRAVEL TIME TABLE >
00116> 2,00 .933 | 8.00 165.511 | 14.00 1.679 | 20.00 931 00251> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D X V
00117> 2.08 .944 | 8.08 B84.397 | 14,08 1.659 | 20.08 +926 00252> {m) (m) (cu.m.) (cu.m.) {cma) {m/3) (min) {m2/3)
00118> 2,17 955 | 8.17 49.628 | 14,17 1.640 | 20.17 «921 00253> +036 9.336 .323E+02 ,222E+00 .013 .213 40,61 .008
00119> 2.25 967 | 8.25 34.378 | 14.25 1.621 | 20.25 +915 00254> +071 9.371 .659E+02 .906E+00 .042 2331 26,21 2024
00120> 2,33 979 | 8.33 26.052 | 14.33 1.603 | 20.33 .910 00255> =107 9.407 .101E+03 .208E+01 +082 424 20.45 +045
00121> 2.42 2991 | 8.42 20.887 | 14.42 1.585 | 20.42 +905 00256> «143 9.443 ,137E+03 ,378E+01 «133 «503 17.24 £072
00122> 2.50 1.004 | 8.50 17.401 | 14,50 1.567 | 20.50 +900 00257> .179 9.479 L175E+03 ,602B+01 .193 .572 15.15 102
00122> 2.58 1.017 1 8.5 14.904 | 14.58 L.550 | 20.58 895 00258> .214 9.514 ,215E+03 .B84E+01 .262 .635 13,66 +136
00124> 2.67 1.031 1 8.67 13.034 | 14.67 1.534 | 20.867 ~890 00259> -250 9.550 .255E+03 .123E+02 L339 .691 12,54 «173
00125> 2,75 1.044 1 8,75 11.585 | 14.75 1.517 | 20.75 +885 00260> 286 9.586 ,297E+03 .163E+02 .428 .744 11.65 «213
00126> 2.83 1.059 | 6.83 10.430 | 14.83 1.501 | 20.83 +880 00261> +321 9.621 .341E+03 .211E+02 519 .793 10.94 +255
00127> 2,92 1,073 | 8.92 9.490 | 14.92 1.486 | 20.92 «876 00262> «357 9.657 .3B5E+03 .265E+02 621 .838 10.34 «299
00128> 3.00 1.088 | 9.00 8.710 | 15.00 1.471 1 21,00 «871 00263> »393 9,693 .432E+03 ,326E+02 .731 -881 9.83 34e
00129> 3.08 1.104 1 9.08 8.052 | 15.08 1.456 | 21.08 +866 00264> =429 9,729 .479E+03 ,395E+02 +850 -922 9.40 .395
00130> 3.17 1.120 | 9.17 7.491 | 15.17 1.441 | 21.17 862 00265> 464 9.764 ,528E+03 .472E+02 .976 .961 9,02 .446
00131> 3.25 1.137 1 9.25 7.006 | 15.25 1.427 | 21.25 +057 00266> -500 9.800 .579E+03 .556E+02 1.111 -390 8.68 .499
00132> 3,33 1.154 9.33 6.583 | 15,33 1.413 | 21,33 +853 00267> +540 9.840 ,657E+03 ,6B2E+02 1,292 1,023 8.47 .552
00133> 3.42 1.172 9.42 6.210 | 15.42 1.400 | 21.42 +848 00268> .5680 9.880 .777E+03 .B67E+02 1.498 1003 8,64 +582
00134> 3.50 1.190 9.50 5.880 | 15.50 1.386 | 21.50 «844 00269> . 620 9.920 .939E+03 ,112E+03 1.738 .98z 9.00 .597
00135> 3.58 1.210 9.58 5.585 | 15,58 1.373 | 21.58 +839 00270> - 660 9.960 .114E+04 .145E+03 2.020 919 9.44 . 606
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00271> .700 10,000 .139E+04 .187E+03 2.349 .879 9.86 .615 00406> Use a smaller DT or a larger area,
00272> 00407>

00273> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH. 00408> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
00274> $-VOLUME= Volume that can be stored in channel at specified ELEVATION, 00409> CN* = 61.0 Ia = Dep. Storage (Above)
00275> 00410> {ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
00276> <---- hydrograph ----> <-pipe / channel-> 00411> THAN THE STORAGE COEFFICIENT.

00277> AREA QPEAK  TPEAK R.V. MAX DEPTH MAX VEL 00412> (iil) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
00278> tha) {cms) thrs) {mm} (m} (m/s) 00413>

ID= 2:2301 221.70 2.176 13.75 41.480 679 .899 00414

00279> INFLOW :

002680> OUTFLO! ID= 302 221,70 2.174 13,92 41.480 -676 +902 LIRS e ssssssssssssassssstssssssssmsssstsscss s
00281> 00416> -

00282> 00417> | ROUTE RESEBRVOQIR | Requested routing time step = 5.0 min.
D02 032 | s i i) St Griabot B it e e e e B et S i et Bl St B At o ey & 00416> | IN>05:(2104 ) |

00284> 00 - — ¢0419> | OUT<02: (002104) |} ==e===msa=  QUTLFOW STORAGE TABLE

00285> = w———y r 00420> ====reme== e abd OUTFLOW STORAGE | OUTFLOW

00286> | CALIB NASHYD | Area thal= 14,10 Curve Number  |CN}=69.00 00421> tcms) tha.m.} | (cms) (ha.m. )
00287> | 04:2102 DT= 5.00 | Ia immj= 5.000 4§ of Linear Res.{Ni= 3,00 00422> .000 .0000E+00 | L025 L 2800E+0
00208> ===e=sessesssmrmeeeens U.H, Tpihea)l= .770 004231> .018 .1245E+00 I 480 .4600E+00
00289> 00424>

00290> Unit Hyd Qpeak (cms)= . 699 00425> ROUTING RESULTS AREA QPERK TPEAK RV,
00291> 00426> e ————— tha} (cms) (hrs) (mm)
00292> PEAK FLOW (ems) = 469 i) 00427> INFLOW >05: {2104 ) 11.33 1.152 6.000 46,167
00293> TIME TO PEAK (hrs)= 8.917 00428> OUTFLOW<02: (002104) 11,33 .103 9.917 46.167
00294> RUNOFF VOLUME (mm)= 37.310 00429>

00295> TOTAL RAINFALL (mm) = 91.519 00430> PERK FLOW REDUCTION (Qout/Qin] (%)= 8.926
00296> RUNOFF COEFFICIENT = .408 00431> TIME SHIFT OF PEAK FLOW {min}= 115.00
00297> 00432> MAXIMUM STORAGE  USED (ha.m.)=.3108E+00
00296> {i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00433>

00299> 00434> B

Uncontrolled Drainage Area including Sorichetti Open Space and GT

B e 00435> et

00300> ========e———
00301> 001:0007

e e 00436>

003025 ==m=smmmmm e 004375 Somuinmton st i st s
00303> | ROUTE CHANNEL 1 Routing time step (min) = 5,00 00438> | CALIB NASHYD 1 Area lhal= 1.51 Curve Number ICN)=54.00
00304> | IN> 04:2102 1 Number of SEGMENTS = 3 00439> | 01:2106 DT= 5.00 | ia fmmj=  5.000 b of Linear Res.(Ni= 3,00

00305> | ouUT< 05:2303 1 Slopes (%), CHANNEL= .50 FLOODPLAIN= .50 00440> == - - = U.H. Tpihraj= 590

00306> ====remmmm—s - ———— LENGTH = 520.00 (m} 00441>

00307> 00442> Unit Hyd Qpsak (cms)= .098

00308> <=mmmm DATA FOR SECTION (  2.0) =---=- > 00443>

00309> Distance Elevation Manning 00444> PEAK FLOW fems)= .038 (i)

00310> .00 10.00 . 0600 00445> TIME TO PEAK {hrs}= 8.750

00311> 10.00 9.80 40600 / .0350 Main Channel 00446> RUNOFF VOLUME ) = 24.713

00312> 10.80 9.30 .0350 Main Channel 00447> TOTAL RAINFALL {mm} = 91.519

00313> 12.50 9.30 » 0350 Main channel 00448> RUNOFF COEFFICIENT - .270

00314> 13.00 10.30 +0350 / .0600 Main Channel 00449>

00315> 16.00 10.30 . 0600 00450> {i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00316> 00451>

00317> - - ====r TRAVEL TIND TABLE ---- —m 00452> semmaaaaaas —meneas

00318> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TINE D XV 00453> -

00319> {m} {m} fcu.m.} {cu.m. ) (cms) (m/s) (min) {m2/s) 00454> =

00320> +036 9.336 ,123E+02 ,222E+00 .013 213 40.61 008 00455> | ADD HYD (040607) | ID: NHYD AREA QPERK  TPEAK  R.V, DWE oV TLE- B
00321> L071 9.371 ,659E402 ,906E+00 042 L3311 26.21 024 00456> =smmmmmesemeeeeeeeee (ha) tems)  (hrs)  (mm)  fems) !
00322> £107 9,407 ,101E+03 ,208E+01 .082 424 20.45 045 00457> 101 02:002104 11.33 103 9.92 46.17 000
00323> .143 9.443 ,137E+03 .37BE+01 .133 -503 17.24 072 00458> +1ID2 01:2106 1.51 -038 B.75  24.71 .000
00324> 2179 9,479 ,175B+03 ,602E+01 +193 +572 15.15 .102 00459>

00325> .214 9.514 ,215E+03 .884E+01 262 . 635 13,66 136 00460> SUM 06:040607 12,84 .121 9.67 43.64 000
00326> .250 9.550 ,255E+03 ,123E+02 .339 . 691 12.54 173 00461>

00327> .286 9.586 .297E+03 .163E+02 .425 2744 11.65 .213 00462> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00328> .321 9,621 ,341E403 .211E+02 519 793 10,94 .255 00463>

00329> .357 9.657 ,385E+03 ,265E+02 621 .838 10.34 299 00464> e e e et e s
00330> 393 9.693 .432E+03 . 326E+02 L131 881 9.83 346 00465> —esseamaaas e e L L PR L
00331> 429 9,729  .4798+03 .395E+02 .850 922 9.40 395 00466>

00332> 464 9,764 ,52BB+03 ,472E+02 1976 ~961 9,02 446 00467> | ROUTE CHANNEL | Routing time step (min} = 5,00

00333> 500 9.800 .579E+03 .556E+02 1.111 -998 8.68 499 00468> | IN> 06:040607 | Number of SEGMENTS = 3

00334> 1540 9.840 .657E+03 ,682E+02 1,292 1.023 8.47 .552 00469> Slopes (3), CHANNEL= .50  FLOODPLAIN= .50

00335> -580 9.680 .777E+03 .B67E+02 1.498 1.003 8.64 .582 00470> LENGTH = 520.00 iml

00336> .620 9.920 ,939E+03 ,112E+03 1.738 .962 9.00 »597 00471>

00337> +660 9.960 L114E+04 .145E+403 2.020 .919 9.44 + 606 00472> L=mmmm= DATA FOR SECTION | 2.0) ------ >

00338> +700 10.000 .139E+04 .187E+03 2.349 .879 9.86 +615 00473> Distance Elevation Manning

00339> 00474> .00 10.00 . 0600

00340> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH, 00475> 10.00 9.80 .0600 / .0350 Main Channel

00341> 9-VOLUMB= Volume that can be stored in channel at specified ELEVATION. 00476> 10.80 9.30 L0350 Main Channel

00342> 00477> 12.50 92,30 L0350 Main Channel

00343> <---- hydrograph ----> <-pipe / channel-> 00478> 13.00 10.30 .0350 / .0600 Main Channel

00344> RAREA QPEAK  TPERK R.V. MAX DEPTH MAX VEI 00479> 16.00 10.30 L0600

00345> (ha) {cms) (hrs) {mm) {m} {m/s} 00480>

00346> INPLOW t ID= 14.10 <469 8.92 37.310 »302 +766 00481> memmesee TRAVEL TIKE TADLE ======ssrmem e e e
00347> OUTFLOW! ID= 14.10 .458 9,08 37.310 .298 760 00462> DEPTH ELEV ~ X-VOLUME X-VOLUME FLOW RATE VELOCITY TRAV.TIHE D x V
00348> 00483> {m) (m) icu 3 fcu,m.) fcms) (m/s) {min) im2/s)
00349> 00484> .036 9,336 .JIIE+0T  L222E+00 4013 .213 40,61 -008
003505 i e ey et S A et st s 00485> -071 9.371 ,65FE+02 L 906E+00 -042 .331 26,21 .024
00351> 001: 8 00486> .107 9,407 .1OLE401 .208E+01 .082 .424 20.45 045
00352> Eemsal i e ksl 00487> L143 9.443  .13TE#D)  ,37BE+01 .133 .503 17,24 -072
00353> | CALIB NASHYD | Area {ha)= 21,50 Curve Number {CN)=65.,00 00488> «179 9.479 .175E+0) .602E+01 .183 .572 15,15 .102
00354> | 06:2103 DT= 5.00 | Ia {mm) = 5.000 # of Linear Res.{N)= 3.00 00489> 2214 9.514 ,215E+03  .884E+01 $262 .635 13,66 <136
00355> =eesens e U.H. Tpthrs)= . 900 00490> .250 9.550 .25%E+401 .123E+02 +339 +691 12.54 =173
00356> 00491> .286 9.586 .297E4+03 .163E+02 425 744 11,65 »213
00357> Unit Hyd Qpeak {cms)= =912 00492> .321 9.621 .341E+03 .211E+02 .519 .793 10,94 +255
00258> 00493> 357 9.657 ,385E+03 .265E+02 621 .838 10.34 .299
00359> PEAK FLOW {cms)= .567 (i) 00494> =393 9.693 .432E+03 .326E+02 2731 .881 9.683 346
00360> TIME TO PEAK {hrs)= 9,083 00495> -429 9.729 .479E+03 .395E+02 +850 .922 9.40 «395
00361> RUNOFF VOLUME (mm)= 33,524 00496> 464 9.764 .520E+03 .472E+02 976 961 9,02 446
00362> TOTAL RAINFALL  {mm})= 91.519 00497> .500 9.800 .579E+03 .556E+02 1,111 .998 8,68 .499
00363> RUNOFF COEFFICIENT = .366 00496> 540 9.840 .657E+03 ,682E+02 1.292 1.023 8,47 552
00364> 00499> .580 9.080 .777E403 .867E+02 1.498 1.003 B.64 -582
00365> {i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00500> .620 9.920 .939E+03 .112E+03 1.738 962 9,00 597
00366> 00501> + 660 9.960 .114E+04 .145B+03 2,020 .919 9.44 . 606
00367> 00502> .700 10.000 .139E+04 ,187E+03 2,349 879 9.86 . 615
00368> i 00503>

00369> 00504> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00370> | ADD HYD (010203) | ID: NHYD AREA QPERK  TPEAK R.V. DWF 00505> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00371> =sewerescoees= e (ha) (cms) {hrs) {mm} icms) 00506>

00372> IDl 03:2302 221,70 2.174 13,92 41.48 .000 00507> <---- hydrograph ----> <-pipe / channel->
00373> +1D2 05:2303 14,10 -458 9,08 37,31 000 00508> ARER  QPEAK TPEAK R.V, MAX DEPTH MAX VEL
00374> +ID) 06:2103 21.50 567 9,08 33,52 000 00509> (ha} tems)  (hrs)  (mm) (m) {m/3)
00375> 00510> INFLOW : ID= 6:040607 12,84 .121 9.67 43.644 £134 401
00376> SUM 07:010203 257.30 2.303 13.75 40.59 +000 00511> OUTFLOW: ID= 304 12.84 .118 9.92 43.644 132 «475
00377> 00512>

003768> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00513>

00379> 005 14> = m s ssMssss s sssssssssssssssmm s
00380> 00515> 001:0015 =

00381> 001:001 00516> | mnsrthymeeamnstpras

00382> *f Sorichetti Site and 5WM Pond hydrograph 00517> | ADD HYD (2401 ) | ID: NHYD ARER QPERK  TPEAK  R.V. DWF

00383> ——-—----m e 00518> {ha} {cms} (hrs) {mm) {cms}

00384> [ DESIGN STANDHYD | Area (ha)= 11.33 00519> 07:010203 257.30 2.303 13,75 40.59 .000
00385> | 05:2104 DT= 5.00 | Total Imp(%)= 30.00 DPir. Conn.({3)= 20.00 00520> +1D2 10:2304 12.84 -118 9.92 43.904 .000
00386> —--—--m-ommmmmm—mmmeea 00521>

00387> IMPERVIOUS PERVIOUS (i) 00522> SUM 09:2401 270.14 2.358 13.867 40.73 »000
00388> Surface Area tha)= 3.40 .93 00523> ~
00369> Dep. Storage tmmj = .80 1.50 00524> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. OUT L,E: | {:v
00390> Average Slope (8= 2.00 2.00 00526>

00391> Length (mj= 274.83 40.00 00526> -~ 2

00392> Mannings n = .013 .250 00527>

00383> 00528>

00394> Max.eff.Inten. (mm/hr)= 165.51 41,94 00529> | CALIB NASHYD | Araa thal= 1.16 Curve Number (CN}=54.00
00395> over {(min) 5.00 15,00 00530> | 08:21085 DT= 5.00 | Ia {mm) = 5.000 W of Linear Res, {N)= 3.00
00396> Storage Coeff, (min)= 3.11 (ii) 13.10 (ii}) 00531> -----w--—-mmmeoooo oo U.H. Tplhraj= .430

00397> Unit Hyd. Tpeak (min})= 5.00 15.00 00532>

00398> Unit Hyd. peak (cms)= .27 .08 00533> Unit Hyd Qpeak (cms)= .103

00399> *TOTALS* 00534>

00400> PEAK FLOW (cma)= .91 .62 1.152 (ii{) 00535> PEAK FLOW (cms)= .036 (i)

00401> TIME TO PEAK (hra}= 8.0Q 8.25 8.000 00536> TIME TO PERK {hrs}= 8.500

00402> RUNOFF VOLUME (mm) = 90,72 35.03 46,167 00537> RUNOFF VOLUME (mmp=  24.713

00403> TOTAL RAINFALL  {(mm)= 91,52 91.52 91,519 00538> TOTAL RAINFALL  (mm)= 91,519

00404> RUNOFP COEFFICIENT = .99 .38 .504 00539> RUNOFF COEFFICIENT = 270

00405> *+3 WARNING: Storage Coefficient is smaller than DTI 00540>
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00541> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00542>
00543>

00544> 001:0017

00545> FINISH

OO === e e e e e

00547> ++a4+ iisstautasesabsisrnnnrnsnsrnsrsnnsnny srranasannen
00546> WARNINGS / ERRORS / NOTES

00549> — —— - -t

00550> 001:0010 DESIGN STANDHYD

00551> #++ WARNING: Storage Coefficient is smaller than DT!
00552> Use a smaller DT or a larger area.
00553> Simulation ended on 2004-05-10 at 17:09:20

00554>

00555>

00556>

C.F. Crozier & Associates Inc.
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00001> 00136> 3.67  1.561 | 9.67 &,704 | 15.67 1.748 | 21.67 1,079
00002> 00137> 3.75  1.607 | 9.75  6.407 | 15.75 1.732 | 21.75 1.074
00003> SS555 W W M M H H Y Y M M 000 999 999 e 001383 2.83  1.634 | 9.63 4,137 | 15.83 1.716 | 21.83 1.068
00004> & WWW OMMMM H H Y Y MM MM O o] 9 9 9 9 00139> 3.92 1.662 | 9.92 5.891 | 15.92 1.701 | 21.92 1,063
00005> sSSSS5 WWW MMM HHHHH Y MMM O o W3 9 9 9 Ver. 4.02 00140> 4.00 1.692 | 10.00 5.665 | 16.00 1.686 | 22.00 1,058
00006> 5 WW M M H N Y M M O O 9999 9999 July 1999 00141> 4,08 1,722 | 10.08 %.457 | 16.08 1.672 | 22,00 1.053
00007> S5555 WW M W H H Y M M 000 9 9 s=mmmmme= 00142> 4.17 1,754 | 10.17  %.266 | 16.17 1.657 | 22.17 1,047
00008> L] 9 9 9 ¥ 3737016 00143> 4.25 1.787 | 10.25 5.088 | 16.25 1.643 | 22.25 1.042
00009> StormWater Management HYdrologic Model 999 999 m=acox=as 00144> 4.33 1.821 | 10.33 4.923 | 16.33 1.629 | 22.33 1,037
00010> 00145> 4.42 1.857 | 10.42 4.769 | 16.42 1.616 | 22.42 1.032
00011 ®4Fasssasssatanssnariasrosssastarsaniiassastrsriasitersanisesssnisssasninne 00146> 4.50 1.895 | 10,50 4.626 | 16.50 1.603 | 22.50 1.027
00012> Ssssssssensatstssirtsrsstst SHMHYMO-99 Ver/4,02 #4+eitsitsseasnnnnsaitnnsans 00147> 4.58 1,934 | 10.58 | 16.58 1.589 | 22.58 1.023
00013> *+#**3++ A single event and continuous hydrologic similation model *ss+res 00148> 4.67  1.975 | 10,67 | 16,67 1,577 | 22.67 1,018
00014> based on the principles of WYHO and its sutcessors 00149> 4.75 2.018 | 10.75 I 16.75 1.564 | 22.75 1.013
00015> OTTHYMO-83 and GTTHYMO-89, 00150> 4.83  2.064 | 10,83 ! 16.83 1.552 | 22,83 1,008
00016> oty St kb et Bt . bty gkt b dod o 00151> 4.92 2,111 | 10.92 | 16,92 1,540 | 22.92 1,004
00017> **4#*¥3 Distributed b: J.F. Sabourin and Associates [ne. . 00152> 5,00 2,162 | 11,00 | 17.00 1,528 | 23,00 .999
000185 *daesis Ottawa, Ontario: (613) 727-519% L 00153> 5.08  2.215 | 11.08 | 17,08 1.516 | 23.08 .995
00019> ¢¥dsser Gatineau, Quebec: (819) 243-6E358 L 00154> 5.17 2,270 | 11,17 3,746 | 17.17 1.504 | 23,17 +990
00020> *rrire E-Mail: swmhymo@jfaa,Com sne 00155> 5.25 2,330 | 11,25 3,660 | 17,25 1.493 | 23.25 +986
D0DZ1>  FEtH e 4t e s e ea A a RSN E e e R A e e i E e R e E s e bees 00156> 5.33 2,392 | 11,33 3,580 | 17.33 1.482 | 23,33 To81
00022> 00157> 5,42 2.459 | 11.42  1.502 | 17.42 1.471 | 23.42 +977
00023> s+satbessrirprsntntissnts terbane 00158> 5,50 2.530 | 11,50 3,429 { 17.50 1,460 | 23,50 £972
00024> +++++++ Licensed user: C.F. Crozier & Associates Inc, Frdaaen 00159> 5.58 2.606 | 11.58 3,359 | 17.58 1.449 | 23.58 .968
00025>  +++++tt Collingwood SERIAL#: 3737016 e " 00160> 5.67 2.686 | 11,67 3,292 | 17.67 1.439 | 23,67 964
00026> #4ssibasbtntiansntbiiosiing seaaen 00161> 5.75 2.773 | 11.7$ 3.228 | 17,75 1.429 | 23.75 .960
00027> 00162> 5,83 2.866 | 11,83 1,166 | 17.83 1,418 | 23,83 +956
00028> *#ssnssanne LR L] seerssusnersarienrtaretatany sessisnnnans 00163> 5.92  2.967 | 11.92  3.107 | 17.92 1.408 | 23.92 +951
00029> *+ersr ++++++ PROGRAM ARRAY DIMENSIONS ++++++ sreavan 00164> 6.00 3,075 | 12,00 3,051 | 18.00 1.399 | 24.00 947
00030> =rewses Maximum value for ID numbers : 10 Lh Lt 00165>

00031> Max. nurber of gainfall points: 15000 seedien 00166>

00032> Max, number of flow points 1 15000 ek A 00167>

00033> R R R N T ) Q016>

00034> 00169> | CALIB NASHYD [} Aren fhaj= 221,70 Curve Number {CN] =73.00
00035> 00170> ] 01:2101 5 i 1A fmmj® 5.000 B of Linear Res,{Nj= 3,00
00036> DETAILED OUTPUT °*¢ sedsnsensans 00171> - U.H, Tpthrsl= 4.570

00037> T T T T P P T P PP YT . 00172>

00036> * DATE: 2004-05-10 TIME: 16:45:39 RUN COUNTER: 000079 . 00173> unit Hyd Qpeak (cms)= 1.853

000305 444 eaiatabesed b arvaad b et bit b e batiate bbid bR iR AR AP AR A bbb N 00174>

00040> * Input filename: C:\TEMP\SORICH~1\QUANIT-1\100yr.DAT . 00175> PEAK FLOW {ema)= 3,063 1}

00041> * Output filename: C:\TEMP\SORICH~1\QUANIT~1\100yr.out ] 00176> TIME TO PERK thrs)= 13,667

00042> * Summary filename: C:\TEMP\SORICH~1\QUANIT-1\100yr,sum . 00177> RUNOFF VOLUME (ram) = 58.313

00043> * User comments: . 00178> TOTAL RAINFALL  (mm)= 113,707

00044> * 1z . 00179> RUNOFF COEFFICIENT = .513

00045> * 2: . 00180>

00046> * . 001681> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

RN e A L T T T T T e e 00182>

00048> 00183> e

00049> seemsrmmrrrm e s e e 00184>

00050> 001:0001 00185> =mmmmmm e

DO05T> *étaas e svt bws ot st brs b s ket s hrdd babd bad e kst ainbadad babddiisdirtsvarisireresenss 00186> | ROUTE CHANNEL | Routing time step (min) = 5.00

00052> *} Project Name : SORICHETTI POST-DEVELOPMENT 100 YEAR 24 HOUR CHICAGO STORM 00187> | IN> 01:2101 | Number of SEGMENTS = 3

00053> *f Details : SWM Pond for Quality and Quantity Control 00168> | OUT< 02 | Slopes (%), CHANNEL=5,00 FLOODPLAIN=5.00

00054> *# oOriginal Date : 10-24-2002 (Burnside) 00189> =ecmssamcea e LENGTH 530,00 m)

00055> *§ Revised : May 2004 (CF Crozier & Associates Inc) 00190>

00056> *# Modeller : Chris Crozier, P.Eng. 00191> «sss DATA FOR SECTION (

00057> T T L O N T T T T PP T T TPy 001925 Distance Elevation

o005 e 00193> 200 20.00 . 060

00059> | Project dir.: C:\TEMP\SORICH~L\QUANIT~1\ 00194> 10,00 19.70 L0600 / .0350 Main Channel

00060> - Rainfall dir.: C:\TEMP\SORICH~1\QUANIT~1\ 00195> 12,10 18.30 .0350 Main Channel

00061> .00 hrs on 0 00196> 16.30 18,30 0350 Main Channel

00062> METOUT= 2 (output = METRIC} 00197> 18.40 19.70 .0350 / ,0600 Main Channel

00063> NRUN = 001 00198> 28,40 20,00 . 0600

00064> NSTORM= 0 00199>

DODOE> - = mmmmm o e e e - 00200> < TRAVEL TIME TABLE >
00066> 001:0002 00201> DEPTH ELEV  X-VOLUME S-VOLUME FLOW RATE WVELOCITY TRAV.TIME D X'V
00067> =t et A 00202> (m} (m) {cu.m. ) {cu.m.) (ems) mss] fmin) (m2/s)
00066> | CHICAGO STORM ] IDF curve parameters: A=1660.510 00203> .088 18.387 .201E+03 ,332E+00 .464 1,225 7421 =107
00069> | Ptotal=113.71 mm ! B= 9.012 00204> L1785 18.475 .414E+03 ,137E+01 1.481 1.896 4,66 .332
00070> =smcsscccsccsscsncan c= +805 00205> .263 18.563 .639E+03 .317E401 2.928 2.428 3.64 - 637
00071> used in: INTENSITY = A / (t + B)"°C 00206> +350 18.650 .876E+03 .579E+01 q.764 2.801 3,07 1.008
00072> 00207> .438 18.738 .113E+04 .930E+01 6.968 1.279 2.69 1.435
00073> Duration of atorm = 24,00 hrs 00208> 4525 18.625 ,1J9E+04 ,137E+02 9.527 1.638 2.43 1,910
00074> Storm time step = 5.00 mun 00209> .613 18.913 .166E+04 .192E+02 12.437 3.967 2.23 2.430
00075> Time to peak ratio = +33 00210> .700 19,000 .195E+04 .257E+02 15.696 €.271 2.07 2,990
00076> 00211> .788 19.088 .225E+04 .334E+02 19,304 4.555 1.94 3.587
00077> The CORRELATION coefficient is = ,9988667 00212> «875 19.175 .256E+04 ,422E+02 23.263 1.823 1.83 4,220
00078> 00213> . 963 19.263 ,28BE+04 .523E+02 27.575 L.076 1.74 4.886
00079> TIME ENTERED COMPUTED 00214> 1.050 19.350 ,J21E+04 .637E+02 32.245 £.318 1,66 5,584
000680> (min) {mm/hr} {mm/hr) 00215> 1.138 19.438 ,356E+04 .764E+02 37.278 $.549 1.59 6.312
00081> 5. 215.00 198.29 00216> 1.225 19.525 LJ)92E+04 .906E+02 42.678 5.770 1.53 7.069
00082> 10. 145.00 155,10 00217> 1.313 19.613 .429E+04 .106E+03 48.451 5.984 1.48 7.854
00083> 15. 125.00 128.53 00218> 1.400 19.700 .467B+04 .123E+03 54,601 £.191 1.43 8,667
00084> 30. 82,00 86.96 00219> 1.500  19.B00 .530E+04 ,150E+03 63,709 6.375 1,39 9.563
00085> 60, 56,00 54.94 00220> 1.600 19.900 ,627E+04 ,189E+03 74.084 261 1.41  10.017
00086> 120. 34,00 33.20 00221> 1.700 20,000 ,760E+04 ,244E+03 86.162 E.008 1.47 10.214
00087> 360, 16,00 14.25 00222>

00088> 720. 8,00 8.24 00223> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00089> 1440. 4.50 4.4 00224> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

000920> 00225>

00091> TiME RAIN | TIME RAIN |  TIME RAIN |  TIME RAIN 00226> <---- hydrograph ----> <-pipe / channel->
00092> hez  mm/hr | hrs  mm/he | hrs  mm/hr | hrs  mm/hc 00227> AREA QPEAK  TPEAK R.V. MAX DEPTH MAX VEL
00093> .o +956 | 6.08 3,193 | 12.08 2.996 | 18,08 1.389 00228> (ha) {cma} (hrs) {mm) (m) {m/s)
00094> A7 .965 | 6.17 3,321 1 12.17 2.944 | 10,17 1.380 00229> INFLOW : ID= 1:2101 221,70 3.063 13.67 58.313 .269 2,457
00095> .28 kN | 6.25 d,461 | 12,25 2,894 | 18.25 1.370 00230> OUTPLOW: ID= 2:2301 221:70 3.062 13.67 56,013 .268 2.450
00096> A3 +982 | 6.33 2.615 1 12,33 2.846 | 18.33 1.361 00231>

00097> A2 +991 | 6.42 1.785 | 12.42 2.799 | 1B.42 1.352 00232>

00098> 50 1,000 | 6.50 1,974 | 2,50 2,754 | 1B.50 1.343 00233> semsmrmsessr=ssass e i S A A et it i e i e i e et
00099> +58 1.009 | 6.568 4.185 | 12.58 2,711 | 18.58 1,334 00234> 001: 5

00100> .67 3,019 | 6.67 4.422 | 12.67 2.669 | 1#.67 1,325 00235> =mmmmmmm e s e een e

00101> .75 1.029 | 6.75 4.691 | 12.75 2.628 | 18.75 1.317 00236> | ROUTE CHANNEL | Routing time step {(min) = 5.00

00102> .83 1,039 | 6.83 4,999 § 12.83 2,589 | 18,83 1.308 00237> | IN> 02:2301 1 Number of SEGMENTS = 3

00103> £92 1.049 | 6.92 5.354 | 12.92 2,551 | 18,92 1.300 00238> | OUT< 03:2302 | Slopes (%), CHANNEL= .50 FLOODPLAIN= .50

00104> 1,00 1.059 1| 7.00 %.770 | 13.00 2.515 | 19,00 1,292 00239> Sttt s = LENGTH = 520.00 {m}

00105> 1.08 1.070 | 7.08 £.264 | 13.08 2.479 | 19.08 L.284 00240>

00106> 1.17 1.080 | 7.17 £.859 | 13.17 2.445 1 19.17 1.276 00241> Lo DATA FOR SECTION ( 2.0} ------ >

00107> 1.25 1.091 | 7.25 7.591 | 13.25 2.412 | 19.25 1.268 00242> Distance Elevation Manning

00108> 13 1.103 | 7.33 8.515 | 13.33 2.379 | 18,33 1.260 00243> «00 10.00 +0600

00109> 1.42 1.114 | 7.42 9.718 | 13.42 2,348 | 19.42 1.253 00244> 10.00 9.60 -0600 / .0350 Main Channel

00110> 1.50 1.126 | 7.50 11.349 | 13.50 2,317 | 19.50 1.245 00245> 10.80 9.30 . 0 Main Channel

00111> 1.58 1.138 | 7.58 13.684 | 13.58 2.288 19.58 1.238 00246> 12.50 9.30 . 0350 Main Channel

00112> 1.67 1.151 | 7.67 17,296 | 11,67 2,259 | 19.67 1.230 00247> 13.00 10.30 .0350 / .0600 Main Channel

00113> 1.75 1.164 | 7.75 23.578 | 11.75 2.231 | 19.75 1.223 00248> 16,00 10.30 .0600

00114> 1.93 1.177 1 7.83 36.944 | 13.83 2.204 19.83 1.216 00249>

00115> 1.92 1.190 § 7. 81.035 | 13.92 2.177 1 19.92 1.209 00250> < TRAVEL TIME TABLE >
00116> 2.00 L.204 | 8.00 196.294 | 14,00 2,151 1 20.00 1.202 00251> DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x V
00117> 2.08 1,218 | 8.08 101.653 | 14.08 2,126 | 20.08 1.195 00252> {m} {m} (cu.m.} (eu.m.) {cma) (m/s) (min) (m2/s)
00118> 2.17 1,232 | 8.17 60.31) | 14.17 2.102 | 20.17 1.188 00253> .036 9,336 ,323E+02 .222E+00 2013 .213 40.61 .008
00119> .25 1.247 ) 8.25 42,005 | 14.25 2.078 | 20.25 1.181 00254> =071 9,371 .659B+02 ,906E+00 .042 2331 26.21 .024
00120> .32 1.263 | 8.33 31,970 | 14.33 2.055 | 20.33 1.175 00255> 107 9,407 .101E+03 ,208E+01 .082 .424 20.45 .045
00121> .42 1.278 | B,42 25.723 | 14,42 2.032 | 20.942 1.168 00256> »143 9,443 .137B+403 ,378E+01 .133 .503 17.24 072
00122> 2.50 1.294 | B.50 21.495 | 14.50 2,010 | 20.50 1.162 00257> «179 9.479 .175B+03 ,602E+01 .193 .572 15,15 -102
00123> .58 1.311 #,58 18.459 | 14.58 1.988 | 20.58 1.155 00258> w214 9.514 .215E+03 ,BB4E+01 .262 635 13.66 .136
00124> .67 1.328 | B.67 16.180 | 14.67 1.967 | 20.67 1.149 00259> «250 9.550 .255E+03 .123E+02 L339 .691 12.54 .173
00125> 2.75 1.346 | 8,75 14.410 1 14.75 1.947 | 20.75 1.143 00260> +286 9.586 ,297E+03 .163E+02 +425 744 11.65 .213
00126> 2.83 1.364 | W,83 12.997 | 14.83 1.926 | 20.83 1.137 00261> #3321 9.621 .341E+03 .211E+02 .519 .793 10.94 .255
00127> 2,92 1,383 | 8.92 11.844 | 14.92 1.907 | 20.92 1.131 00262> +357 9.657 .385E+03 .265E+02 621 .838 10.34 «299
00128> 3.00 1.402 | 8.00 10.806 | 1%.00 1.887 | 21.00 1.125 00263> +393 9.693 _432E+0) .326E+02 L7131 .881 9.83 -346
00129> 1.09 1.4922 9.08 10,077 | 1%.08 1.869 | 21,08 1.119 00264> «429 9.729 L479E+03 ,395E+02 -850 .922 9,40 .395
00130> ¥.17 1.442 | 9.17 9.386 | 15.17 1.850 | 21,17 1.113 00265> «464 9.764 ,528B+03 . 472E+02 .976 -961 9.02 446
00131> ¥.25 1.464 | 9.25 8.788 | 15.25 1.832 | 21.25 1.107 00266> +500 9.800 ,579E+03 .556E+02 1.111 . 998 8.68 499
00132> 1.33 1.485 | 9.33 8.266 | 15,33 1.815 1 21.33 1.101 00267> +540 9.840 .657E+03 .682E+02 1.292 1.023 8.47 .552
00133> .42 1.508 | 9.42 7.806 | 1%.42 1.797 | 21.42 1.096 00268> +580 9,880 ,777E+03 .867E+02 1.498 1.003 8.64 .582
00134> 1.50 1.532 1 9.50 7.397 1 15.50 1.781 | 21.50 1.090 00269> + 620 9.920 ,939E+03 .112E+03 1.738 .962 9.00 .597
00135> 3.58 1.556 1 9.58 7.032 1 156.58 1.764 | 21.58 1.084 00270> +660 9.960 ,114E+04 .145E+03 2.020 .919 9.44 .606
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00271>
00272>
00273>
00274>
00275>
00276>
00277>
00278>
00279>
00260>
00281>
00282>
00283>
00284>
00285>
00286>
00287>
00288>
00289
00290>
00291>
00292>
00293>
00294>
00295>
00296>
00297>
00298>
00299>
00300>
00301>
00302>
00303>
00304>
00305>
00306>
00307>
00308>
00309>
00310>
00311>
00312>
00313>
00314>
00315>
00316>
00317>
00318>
00319>
00320>
00321>
00322>
00323>
00324>
00325>
00326>
00327>
003268>
00329>
00330>
00331>
00332>
00333>
00334>
00335>
00336>
00337>
00338>
00339>
00340>
00341>
00342>
00343>
00344>
00345>
00346>
00347>
00348>
00349>
00350>
00351>
00352>
00353>
00354>
00355>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
00364>
00365>
00366>
00367>
00368>
00369>
00370>
00371>
00372>
00373>
00374>
00375>
00376>
00377>
00378>
00379>
00380>
00381>
00382>
00383>
00384>
00385>
003686>
003687>
00388>
00389>
00390>
00391>
00392>
00393>
00394>
00395>
00396>
00397>
003968>
00399>
00400>
00401>
00402>
00403>
00404>
00405>

.700 1¢.000

+139E+04 .167E+03

2,249

«879

9,86 815

X-VOLUME= Total X-~Section volume over given CHANNEL LENGTH at specified DEPTH.
S-VOLUME= Volume that can be stored in channel at specified ELEVATION,

**+ WARNING: TRAVEL TIME TABLE was exceeded

--- hydrograph --
ARER QPERK TPERK
tha) {cms)  (hrs)  (mm
INFLOW : ID= 2:2301 221,70 3.0862 13.67 56.313
OUTFLOW: ID= 3:2302 221.70 3.060 13.83 58.313

MAX DEPTH MAX VEL

{m) {m/s)
.700 .879
.700 .879

| CALIB NASHYD
| 04:2102 DT=

Unit Hyd Qpeak

PEAK FLOW
TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL

RUNOFF COEFFICIENT =

(i)

| Az fhaj=
| Ia mm) =
U.H. Tpihral=

14.10

5.

{cms})= . 699

(cma)= 666 (i)
(hrs)= 8.917
(mm) = 53,034
(mm)= 113,707
.466

cu.
000
770

rve Number

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

[CNj=&8.00
¥ of Linear Res, (N}= 3.00

| ROUTE CHANNEL 1 Routing time step (min) = 5.00
| IN> 04:2102 | Number of SEGMENTS = 3
| | Slopes (%), CHANNEL= ,50 FLOODPLAIN= .50
- - LENGTH = 520.00 (m)
L DATA FOR SECTION (  2.0) ------ >
Distance Elevation Manning
.00 10,00 .0600
10.00 9.80 ,0600 / ,0350 Main Channsl
10,80 9.30 0350 Main Channel
12,50 2.30 0350 Main Channel
13,00 10.30 +0350 / .0600 Main Channel
16,00 10.30 . 0600
gimrm et oo TRAVEL TIME TABLE >
DEPTH ELEV  X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV,TIME D x V
(m) (m)  fcu.m.)  {cu.m.) Icms) m/s) (min)  [m2/s)
.036 9,336 .323E+02 .222E+00 013 .213 40.61 .008
071 9,371 L659E+02 .906E+00 . 042 .331 26,21 -024
.107 9,407 ,101E+03 ,208E+01 +082 +424 20,45 <045
.143 9,443 L137E+0) .378E+01 «133 .503 17.24 .072
.179 9.479 .175E+03 .602E+01 «193 .572 15,15 .102
2214 9,514 ,215B+03 .684E+01 »262 .635 13.66 -136
.250 9.550 ,255E+03 .123E+02 +339 .691 12,54 «173
2286 9.586 L,297E+03 .163E+02 «425 .744 11.65 .213
£321 9.621 .341E+03 .211E+02 «519 .793 10.94 4255
+357 9.657 .385E+03 .265E+02 » 621 .838 10.34 -299
.393 9.693 .432E+03 .326E+02 +731 .881 9,83 <346
.429 9.729 ,479E+03 .J95E+02 1850 .922 9.40 .395
464 9.764 .528E+03 .472E+02 «976 .961 9.02 446
.500 9,800 ,S579E+03 .556E+02 1.111 »998 8.68 .499
»540 9.840 ,657B+03 .682E+02 §.292 1.023 8.47 4552
.580 9.880 .777E+0] .867E+02 1.498 1.003 B.64 4582
620 9,920 .939B+03 .112E+03 1.738 . 962 9.00 1597
. 660 9.960 L1l4E+04 .145E+03 2.020 919 9.44 . 606
+700 10.000 ,1J9E+04 .187E+03 2.349 +879 9.86 +615

X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

<---- hydrograph ---->

AREA QPEAK TPEAK R.V.

(ha) {cms)  thes) (o)

INFLOW : ID= 4:2102 14,10 1666 8.92 53,034
OUTFLOW: ID= 5:2303 14.10 «654 9,08 53.034

<-pips / channel->
MAX DEPTH MAX VEL

(m) (m/3)
372 .855
366 .849

| CALIB NASHYD 1 Area (ha)= 21.50 Curve Number {CN})=65.00
| 06:2103 oT= 5.00 | Ia {mm) = 5,000 # of Linear Res.{N)= 3.00
U.H. Tplhrs)= .900
Unit Hyd Qpeak (cms)= .912
PEAK FLOW {cma)= .613 (i)
TIME TO PEAK thra)= 9.083
RUNOFE VOLUME {mm)= 48.140
TOTAL RAINFALL  (mm}= 113.707
RUNOFF COEFFICIENT = .423
(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0009
| ADD HYD {010203) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
e e A A {ha) {cms) {hrs) (mm) {cms)
ID1 03:2302 221.70 3.060 13.83 58.31 .000
+1D2 05:2303 14,10 .654 9.08 53.03 . 000
+ID3 06:2103 21,50 .B1) 9.08 48.14 +000
SUM 07:010203 257.30 3,245 131,67 57,17 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY
001:001
*§ Sorichetti Site and SWH Pond hydrograph
| DESIGN STANDHYD | Area {ha)= 11.33
| 05:2104 DT= 5,00 | Total Imp(%)= 30,00 Dir. Conn. (%}= 20.00
IMPERVIOUS PERVIOUS (i
Surface Area thaj= +40 .93
Dep. Storage fmm) = .80 1.50
Average Slope {8)= 2,00 2.00
Length {mj= 274.083 40,00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 198.29 70.53
over {min}) 5.00 0.00
Storage Coeff. (min)= 2.89 {ii) 11.01 f11)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cma}= .28 «10
*TOTALS*
PEAK FLOW {cma}= 1,11 o) 1,671 (iii}
TIME TO PEAK {hrs}= 8.00 8.17 8.000
RUNOFF VOLUME (mm} = 112.91 49,64 62.293
TOTAL RAINFALL  {mm)= 113,71 13.71 113.707
RUNOFF COEFFICIENT = .99 .44 .548
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++4 WARNING: Storage Coefficient is smaller than DT!
se a smaller DT or a larger area.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 1.0 Ia = Dep. Storaga {Rbove}
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORRGE COEFFICTENT.
{iii) PERAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
| IN>05:{2104 ) I
| OUT<02: {002104) | OUTLTOW TABLE
e OUTFLOW STORAGE |  OUTFLOW STORAGE
tcms) tha,m,) | fcms) {ha.m.)
+000 . 0000E+00 1 .025 .2BOOE+00
L0100 L1245E400 | .480 .4600E+00
ROUTING RESULTS RREA QPERK TPEAK R.V.
R R {ha} {cma) (hrs) {mm)
INFLOW >05: (2104 ) 11.33 1,671 8,000 62,293
OUTFLOW<02: {002104) 11.33 1236 9.167 62.292
PEAK FLOW REDUCTION [Qout/Qin)({3)= 14.129
TIME SHIFT OF PEAK FLOW (min)= 70.00

USED (ha.m.})=.3636E+00

MAXIMUM STORAGE

h Uncontrolled Drainage Area including Sorichetti Open Space and GT
| CALIB NASHYD I Area thal= 1.51 curve Number  (CN)=54.00
| D1:2106 DT= 5.00 | Ia {mm) = 5,000 # of Linear Res,(N)= 3.00
wesmmmsmsamemessmsmsss  U.H, Tplhra)= 590

Unit Hyd Qpeak ({ecms)= .098

PEAK FLOW

TIME TO PEAK

RUNOFF VOLUME

TOTAL RAINFALL

RUNOFF COBFFICIENT = .

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

| ADD HYD (040607) |

ID: NHYD ARER QPEAK  TPEAK R.V, DWF
oy (hal (ema)  (hrs)  (mm}  {cws)
ID1 02:002104 11.33 <236 9,17 62,29 .000
+ID2 01:2106 1.51 <055 8.75 36.35 .000
SUM 06:040607 12.84 .284 9.08 59.24 -0
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. OUTLET _f::‘)/
001:0014 s ssssssssssssss st s
|} ROUTE CHANNEL 1 Routing time step (min} = 5,00
I IN> 06:040607 | Number of SEGMENTS =
] OUT< 10:2304 1 Slopes (%), CHANNEL= .50  FLOODPLAIN= ,50
= N LENGTH = 520.00 tm)
<emmmmm DATA FOR SECTION ( 2.0) ------ >
Distance Elevation Manning
.00 10,00 .0600
10,00 9.80 ,0600 / .0350 Main Channel
10.80 9.30 0350 Main Channel
12,50 9.30 .0350 Main Channel
13,00 10.30 +0350 / ,0600 Main Channel
16.00 10.30 40600
TRAVEL TIME TABLE >
DEPTH ELEV ~ X-VOLUME S-VOLUME FLOW RATE WELOCITY TRAV.TIME D x V
{m) tm) (cu,m.}  {cu.m.) tems) (m/s) {min) tm2/3)
+036 9.336 .323E+02 .222E+00 .013 .213 40.61 .008
2071 9.371 .65%E+02 .906E+00 .042 2331 26,21 .024
.107 9.407 .101E+03 .208E+01 .082 .424 20.45 +045
1143 9,443 .137E+03 ,378E+01 .133 .503 17.24 .072
179 9,479 .17SE+0] .602E+01 -193 .572 15.15 «102
.214 9,514 .215E+03 .684E+01 .262 +635 13,66 »136
+250 9.550 .255E+03 .123E+02 +339 .691 12,54 «173
«2B6 9.586 .297E+0) .16JE+02 - 425 «744 11.65 «213
.321 9.621 ,341E+03 .211E+02 «519 2793 10.94 4255
.357 9.657 .3B5E+03 .265E+02 621 .838 10,34 +299
.393 9.693 .432E+03 .326E+02 ,731 .881 9.83 +346
.429 9,729 .479B+03 .395E+02 .850 .922 9.40 +395
464 5.764 .528BE+03 .472E+02 .976 .961 9.02 «446
.500 9,800 .579E+03 ,556E+02 1.111 .998 8.68 +4992
540 9,840 .657E+03 .682B+02 1.292 1,023 8,47 +552
.580 9.680 .777E+03 .867B+02 1.498 1.003 8.64 .582
-620 9.920 .939B+03 ,112E+03 1.738 962 9.00 .597
- 660 9.960 ,114E+04 .145E+03 2,020 .919 9.44 1606
«700 10,000 .139E+04 .1B7E+03 2,349 -879 9.86 .615
X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
S-VOLUME= Volume that can be stored in channel at specified ELEVATION.
<---- hydrograph ----> <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms) {hrs) (mm) (m) (m/3)
INFLOW : ID= 6:040607 12.84 .284 9,08 59.242 224 - 650
OUTFLOW: ID=10:2304 12.94 .276 9.25 59.242 .220 +643

| ADD HYD (2401 } | ID: NHYD AREA QPERK TPEARK R.V. DWF
e a) (cms)  (hrs)  (mm}  fcms)
ID1 07:010203 257.30 3,245 13.67 57.17 000
+ID2 10:2304 12.84 .276 9,25 59.24 000
SUM 09:2401 270.14 3.323 13.50 57.27 000
oulteT C
NOTE: PEBAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB NASHYD | Area thal=  1.16 Curve Number  (CN}=54,00
| 08:2105 DT= 5.00 | 1Ia {mal= 5.000 ¥ of Linear Res.({N]= 3,00
eeesessdcieciciimmmss U.H. Tpihral=  .430

Unit Hyd Qpeak (cms)= .103

PERK FLOW (cms)= ,052 I}

TIME TO PEAK (hra}= 8,500

RUNOFF VOLUME (mm)= 36,352

TOTAL RAINFALL  (mm]= 113.707

RUNOFF COEFFICIENT = ,320

C.F.

Crozier & Associates Inc.

Page 1
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00541>

00542> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00543>
00544> ===
00545> 001:0017
00546>
00547>
00546
00549> WARNINGS / ERRORS / NOTES
00550> e
00551> 001:0005 ROUTE CHRNNEL g

00552> 44+ WARNING: TRAVEL TIME TABLE was exceeded

00553> 001:0010 DESIGN STANDHYD

00554> +++ WARNING: Storage Coefficiant is smaller than DT!
00555> Use a smaller DT or a larger area.
00556> Simulation ended on 2004-05-10 at 16:45:40

00557>
00558>
00559>

C.F. Crozier & Assoclates Inc. Page 2
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& Associates Inc. accepts no responsibility for damages, if any,
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1.0 INTRODUCTION

CF Crozier & Associates Inc (Crozier) were retained by Sorichetti Development Group Inc (“Developer”) to
complete a detailed stormwater management report and detailed design for a stormwater management
(SWM) facility for the proposed Georgian Glen Subdivision in the Town of The Blue Mountains.

The 12.3 ha (30 acre) property is legally described as Part of Lot 28, Concession 7, Town of The Biue
Mountains, County of Grey. Located in Camperdown {see Figure 1), the property is bounded by privately
held lands to the west, the Georgian Trail to the north and County Road 40 to the east.

The Plan of Subdivision consists of 39 single family lots, 16 town house units, a stormwater management
facility, public open space and future residential areas. The Draft Plan of Subdivision is reflected in Figure 2.

This manual has been prepared to provide a detailed summary of the operation and maintenance procedures
and protocols for the SWM facility to assist the future owners of the facility, Town of The Blue Mountains, and
to ensure the long-term successful operation of the facility.

Contained within this manual are a description of the facility (Section 2.0); a discussion of the operation and
maintenance procedures and protocols for the facility (Section 3.0}, and a summary of various contact
information (Section 4.0).

2.0 FACILITY DESCRIPTION

The management of stormwater and site drainage for the development must comply with the policies and
standards of various agencies including the Town of The Blue Mountains (TOBM), Ministry of Environment
(MOE), Niagara Escarpment Commission (NEC), and the Grey Saubte Conservation Authority (GSCA). The
Georgian Glen Subdivision incorporates various measures fo meet these standards. The primary method is
an "end-of-pipe” stormwater management facility. Given the ultimate receiver of drainage from the subject
lands is Georgian Bay, "enhanced” water quality treatment will be implemented for the development. A wet
pond, complete with extended detention, was selected as an appropriate facility.

The wet pond facility is located at the northeast portion of the subject property. The outfall from the facility will
discharge treated runoff to the open space block to the west. The detailed design of the SWM facility is
shown on the enclosed figure, SWM 1. The landscaping plan for the facility is also included in this manual as
figure LP.1 of 1, prepared by John D. Bell & Associates Ltd.

The internal road network for the development was constructed using a modified urban cross section, based
on the Town of The Blue Mountains standards for urban roadways. The minor and major drainage flow
routes follow the alignment of the roadways, and discharge to the SWM facility. The minor system drainage
network of storm sewer pipes was designed to accommodate peak flows from the 5-year return period and
discharge to the SWM facility via a single outfall. The major system was designed to convey flows greater
than the 5-year return period and discharge to the SWM facility via overland flow routes.

A sediment forebay has been incorporated into the SWM pond immediately downstream of the storm sewer
outlet to allow any suspended solids in the storm runoff to settle out prior to entering the main treatment area
of the facility.

The outlet control structure has been designed as an 1800 mm diameter manhole. The extended detention is
provided by a 110 mm diameter orifice connected to a reverse sloping pipe. Higher flows are conveyed to the
control manhole by way of a double ditch inlet catchbasin connected to the manhole by a 450 mm sewer.
Flow is conveyed from the 1800 mm manhole via a 525 mm storm sewer, outletting to the open space block.

An emergency spillway has aiso been provided to safely convey the Timmins Regional storm flow or excess
flows contained in the facility in the event of a blockage/restriction in the outlet control structure.

C.F. Crozier & Associates Inc. Page 1
Project No. 101-2501
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The following table provides the various design elements of the facility.

TABLE 1: Summary of Pond Elements

Pond Level Elevation Volume
m m3
Base 182.5 0
PermanentPool | 1840 | 1,800

Extended Detention 184.5 1,200 (active)
100-Yr 185.2 3,650 (active)
Emergency Spillway 185.5 4,500 (active)
Top of Berm 186.0 6,000 (active)

2.1 Maintenance Enhancements

2.1.1 Access

Maintenance access to both inlet and outlet structures of the SWM facility has been provided viaa 6 m
access road along the south limit of the pond block. Access to the control manhole can be achieved from the
Emergency Access/Future Extension of Street B.

2.1.2  Control Structure

The outlet structure has been specifically designed to minimize blockage with the anticipated debris
commonly associated with wetponds (i.e. garbage/vegetation). The orifice plate is easily accessible for
cleaning within the manhole.

2.1.3 Forebay

A sediment forebay has been incorporated into the SWM facility to concentrate sediment deposits in one
location, which will facilitate maintenance operations.

3.0 FACILITY OPERATION & MAINTENANCE

It is understood that the Town of The Blue Mountains will assume responsibility for the operation and
maintenance of the SWM facility 2 years after completion. This will consist of annual debris clean-up, grass
mowing and periodic inspections.

341 Maintenance Schedule & Operations

3.1.1 Inspections

Inspections are to be conducted by the Developer after every significant storm during the first two
years after construction or up untit the end of the warranty period to ensure proper functioning. After

this period inspections should be conducted annuatily by the Town of The Blue Mountains,

A suggested inspection routine is listed below, and a typical inspection checklist is provided in Appendix B.

C.F. Crozier & Associates Inc. Page 2
Project No. 101-2501
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TABLE 2. Inspection Routine for SWM Facility

INSPECTED
ABNORMAL OBSERVATION COMPONENT MAINTENANCE REQUIRED
Water level higher than normal > 24 Clear blockage by removing trash and/or
hours after a storm. OeFSTIEETS sediment.

Water level {ower than'the narmai (FISHERRaTS Ciegr blockage by removing trash and/or
permanent pool elevation. sediment,

Surrounding vegetation is in poor
condition; lack of aquatic vegetation; Pond vegetation Re-planting in affected areas.
easy access to open water.

Using a graduated pole, check depth in
sediment forebay; if sediment depth is

1.3 m, sediment removal is required.
Typically, sediment depths in the forebay
are also monitored annually with removal
after accumulations reach 50% of the total
depth of the forebay. This is likely after 5
to 10 years of operations.

Elevated sediment depth in pond, Sediment forebay

During these inspections, if an oily sheen or abnormal colouring of the water in the facility is noted it may
indicate that an industrial spill may have occurred. MOE Spills Action Centre should be contacted
immediately; refer to contact information in Appendix A.

The health of the wetpond also relies on a periodic "turn-over” of water which flushes through the facility as a
result of rainfall/runoff. There may be occasions, particularly during extended dry spells and/or the initial
development phases of the project, when the wetpond turn-over occurs infrequently. This may result in
discoloration or algae in the permanent pool, however these effects are temporary and self mitigating.

3.1.2 Grass Cutting

Grass should be cut as infrequently as possible to further enhance water quality and discourage the
formation of habitat for geese. Therefore, grass cutting should be undertaken solely to enhance the
aesthetics of the facility and must comply with local by-laws.

Grass should not be cut to the edge of the permanent pool and cutting should be done parallel to the
shoreline with grass clippings being ejected upland to reduce the potential for organic toadings to the pond.
To avoid grass cutting, ground cover such as crown vetch should be employed in lieu of grasses.

3.1.3  Plantings

Aquatic and shoreline fringe zones may require some replanting or enhancement by the Developer
during the warranty period of the SWM facility. The extent of replanting or enhancement required will
be determined during regular inspections and following consultation with tandscape architect.

The planting of shoreline or fringe vegetation should be carried out in mid-May to early June after water levels
from spring runoff have stabilized. The use of biodegradable mesh-fike erosion control matting is highly
recommended to establish ground cover. Shrubs and trees can be planted through openings created in the
matting. [n aquatic fringe/shallow water areas, hand planting of emergent vegetation is recommended.

C.F. Crozier & Associates Inc. Page 3
Project No. 101-2501
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3.1.4 Trash Removal

Annual “spring cleanup” should be conducted to remove accumulated trash from the SWM facility.
Further trash removal may be required as determined by regular inspections.

3.1.5 Sediment Removal and Maintenance

The removal of sediment from the forebay should be conducted when either accumulation reaches
1.3 m above bottom of forebay or every 10 years to ensure optimum functionality of the SWM facility.

Sediment removal should be conducted using typical grading/excavation equipment such as backhoes and
hydraulic dredging.

Samples of all sediment removed from the facility must be tested for any hazardous materials to determine
appropriate off-site disposal locations.

The Developer will be required to remove all sediment prior to the Municipality assuming responsibility of the
SWM facility.

3.2 Safety

The SWM facility has been designed as a wet pond with a permanent pool depth of 1.5 m. The SWM facility
will have a full perimeter chain fink fence instalied. Use of shallow slopes (3:1 and 5:1) have been employed
into the design as additional safety measures.

It is also important that suitable signage be erected around the SWM facility, explaining the nature of the
facility and the inherent risks associated with it. A suggested wording is as follows:

WARNING
This stormwater management wetland facllity receives runoff from the subdivision, cleaning the water
and releasing it back to the natural watercourse downstream. [t is subject to rapid rise in water levels
and high flow conditions. KEEP OUT/DO NOT ENTER.

4.0 CONTACT INFORMATION

A list of agencies and firms involved with this project and possible contact numbers required by the
Town of The Blue Mountains is provided in Appendix A.

J:\101 - Sorichettit2501 - Georgian Glen\Reports\GGlenSWM O & M Manual_062507 .doc

C.F. Crozier 8 Associates Inc. Page 4
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Contact Information for Agencies
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CONTACT INFORMATION FOR AGENCIES

Agency Contact Information Contact Person

Town of The Blue Mountains | 26 Bridge Street Reg -ﬁusswurm, MBA, P.Eng.
P.O. Box 310 Director of Engineering and
Thornbury, ON NOH 2P0 Public Works

Tel: (519) 599-3131 ext 260

Fax: (519) 599-3664

Email;
rrusswurm@town.thebluermountains.on.ca

Grey Sauble Conservation RR. #4 Douglas Hill, P.Eng
Authority #237897 Inglis Falls Road Director of Operations
Owen Sound, ON N4K 5N6
Tel: (519) 376-3076 ext. 227
Fax: (519) 371-0437

Email: gsca@bmts.com

MOE Spill Action Centre 5775 Yonge Street

5th floor

North York ON M2M 4J1
Toll Free: 1-800-268-6060
Tel: (416) 325-3000

Fax {416) 325-3011

C.F. Crozier & Associates 110 Pine Street Kevin Morris, P.Eng.

Inc. Callingwood, ON L.9Y 2N9 Project Engineer
Tel: (705) 446-3510

Fax; (705) 446-3520

Email: kmorris@cfcrozier.ca

John D. Bell Associates Ltd. | No. 1207, Line 2 South John D. Bell,
RR#3, Box#322 President
Shanty Bay, ON LOL 2L0

Tel: (705) 722-5660

Fax: (705) 722-6278

Email: jdbellassociates@rogers.com

C.F. Crozier & Associates Inc.
Project No. 101-2501
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APPENDIX B

Typical Inspection Checklist for SWM Facility
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GEORGIAN GLEN RESIDENTIAL DEVELOPMENT
STORMWATER MANAGEMENT FACILITY INSPECTION CHECKLIST

Inspection Date:

Previous Inspection Date:

Inspector(s): Contact info:
Weather:
item Description Results Comments/Recommendations
Wetland =
1 Water Levels Forebay =
Micropool =
2 Infet Structure
(Condition, debris, etc.)
3 Qutlet Structure
(Condition, debris, etc.)
4 Forebay
(Sediment Depth)
5 Vegetation
6 Accass Corridor
7 Other
8 Other
9 Other
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FIGURES

FIGURE 1: Site Location Plan
FIGURE 2: Draft Plan of Subdivision
FIGURE 3: SWM Facility Design & Grading Plan, SWM1

FIGURE 4: Landscaping Plan for SWM Facility

C.F. Crozier & Associates inc.
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SCALE
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Schedule of Land Use

" Lot/Block[Land Use Units | Area(ha) | Density {uph
1-39 Single Family min. 21.3m (70ft), 39 443 8.14 uph
40-41 Townhouges min, 7.6m 16 0.78 18.42 uph

| 4245  |OpenSpace | | 425 | ]

46 Storm Water Management | o060 | — ]
47-49 Future Residential 0.17
50 |Future Road 0.10
51 6m Emergency Access 0.02

5256 _|03mReserve {002 —

Streets A-B|20m Roads (784m) 147 S

| Tofal 55 | 1184 | —

Owner's Authorization

I hereby authotize Malone Glven Parsons Ltd. to prepare and
submit this Draft Plan of Subdivision to the Town of The Blue Mountains

SEE ORIGINAL SUBMISSION

Date:

Surveyor's Certificate

I hereby certify that the boundaries of the land to be subdivided and
thelr relatlonshlip to the ad|oining properties are correctly shown on
this plan,

SEE ORIGINAL SUBMISSION

Paul R. Thomsen, O.L.S,, Collingwood
ZUBEK, EMO & PATTEN LTD., Ontaric Land Survayors
39 Stewart Road, Collingwood, Ontario LOY 4M7
Phano: (705) 4454910 Fax: {T05) 445.5886

Date:

Additional Information
As required under sectlon 51(17) of the Planning Act R.S.0. 1990,

(a)(b){e)(D)(a)()(1)-As shown on this Plan.

(c)-As shown on this Draft and Key Plan

{d)-Land to be used in accordance with the Schedule of Land Use
(i)-Soli is Clay Loam.

(h)(k) Municipal services to be provided.

Note: Contours rolate to Canadian Geodetic Datum.

Prepared by:

m MALONE GIVEN
PARSONS LTD.,

140 Renfrew Drive, Suite 201
Markham, Ontario, L3R 6B3
Tel. (905) 513-0170

Fax. (905) 513-0177

FIGURE 2

Date: Nov 18, 2003
Project No.  02-1233




CONCRETE HEADWALL
OPSD 804.03 ¢/w GRATE ~
INV. 183,50 N

RIP-RAP APRON

OPSD 810,010 TYPE B
D, =200mmé
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Georgian Glen Subdivision Functional Servicing & Stormwater iImplementation Report
The Myriad Group February 2017

FIGURES

Figure 1: Site Location

Figure 2: Draft Plan of Subdivision

Figure 3: Pre-Development Watershed Plan
Figure 4: Site Pre-Development Drainage Plan
Figure 5: Storm Drainage Plan

Figure 6: Stormwater Management Facility
Figure 7: General Servicing Plan

C.F. Crozier & Associates Inc.
Project No. 1251-4397
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\ N \_Block 54, ; Schedule of Land Use
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-5 F;’%‘ Owner's Authorization
o <>£ _;j}!:/ﬁ | hereby authokze Malone Given Parsons Ltd. to prepare and
*é L submit this Draft Plan of Subdivision to the Town of The Blue Mountains

SEE ORIGINAL SUBMISSION

Date:

Surveyor's Certificate

| hereby certify that the boundarles of the land to be subdivided and
their relationship to the adjoining properties are correctly shown on
this plan.

SEE ORIGINAL SUBMISSION

Paul R. Thomsen, O.L.S., Collingwood Date:
ZUBEK, EMO & PATTEN LTD.,, Ontarlo Land Surveyors

39 Stewart Road, Collingwood, Ontarlo LOY 4M7

Phone: (705) 4454910 Fax: (705) 445-5866

Additional Information

As required under section 51(17) of the Planning Act R.S.0. 1990.
(a)(b}e)(f){(a)(i)}(1)}-As shown on this Plan.

(c)-As shown on this Draft and Key Plan

(d)-Land to be used in accordance with the Schedule of Land Use
(i)-Soil is Clay Loam.

(h){k) Municipal services to be provided.

Note: Contours relate to Canadian Geodetic Datum.

Prepared by:
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