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Report No.: PLA-55-2019
Meeting Date: July 17t 2019
Submitted by: Kelly Henderson, Planner
Subject: Applications for Draft Plan of Subdivision (39T-MC1902), Official

Plan Amendment (OPA 45) and Zoning By-law Amendment (ZBA 14
2019); Stanlake Consulting — Douglas Stanlake on behalf of Brantam
Developments Inc.

Recommendation:
THAT Report PLA-55-2019 be received for information.
Purpose:

The purpose of this report is to provide Council with background information regarding a
proposed Draft Plan of Subdivision, Official Plan Amendment and Zoning By-law
Amendment for a property that is located north of Oxbow and west of Komoka Road in
the village of Komoka.

A location map is included as Attachment 1.
Proposal:

The purpose and effect of the Official Plan Amendment is to amend the land use schedule
by adding a proposed collector road and to remove the aggregate overlay. Furthermore,
the application proposes to re-designate the subject lands from Residential to Residential
(single family dwelling) and Medium Density Residential. The applicants are proposing
five Medium Density Residential blocks to permit a variety of housing types and to
increase the overall density of the proposed Plan of Subdivision. Lastly, the Official Plan
Amendment proposes to add a policy to amend Section 5.7.4 of Middlesex Centre’s
Official Plan to permit a limited number of garages on freehold residential lots to project
1.5 metres (4.9 feet) closer to the street line than the other components of the structure.

The purpose and effect of the Zoning By-law Amendment is to rezone the subject property
from the Existing Use (EU) zone to several site-specific zones in order to accommodate
the proposed residential uses.

The Plan proposes to create 173 building lots for single detached dwellings and blocks
for future residential development on 20.77 hectares (51.3 acres) of land.
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Background:

The subject lands are located within the Komoka and Kilworth Settlement Area in the
Municipality of Middlesex Centre and situated to the west and north of the existing built-
up area of Komoka. The subject property is located north of Oxbow and east of Komoka
Road (County Road 16). The property is legally described as Part Lot 4, Concession 3,
RP 33R-19922, Parts 1-3 (geographic Township of Lobo) in the Township of Middlesex
Centre.

The property is surrounded by existing residential and agricultural uses and a few
industrial uses to the south. The lands are currently designated ‘Residential’ by Middlesex
Centre’s Official Plan and zoned ‘Existing Use’ (EU) by Middlesex Centre’s
Comprehensive Zoning By-law. A portion of the subject property regulated by the Upper
Thames River Conservation Authority (UTRCA).

In regards to the current applications, a pre-application meeting was held on April 11"
2018. The developer subsequently initiated a public consultation meeting held on March
13t 2019. A formal submission was made by the proponent, with the application deemed
complete on June 6™, 2019. Subsequently, staff circulated the proposed application to
area residents, and various agencies.

A public meeting of Council has been scheduled for the evening of Wednesday July 171,
2019 in accordance with Sections 22, 34 and 51 of the Planning Act. The purpose of the
meeting is to allow the applicant to present the proposal and solicit feedback from
members of the public. Following the public meeting, a staff recommendation regarding
the proposal will be presented to Council at a separate meeting.

A concept plan for the property is included as Attachment 2.

The Functional Servicing Report is included as Attachment 3.

A Planning Justification report is included as Attachment 4.

A Noise Study is included as Attachment 5.

A Transportation Study is included in Attachment 6.

Policy Regulation:

Provincial Policy Statement (PPS):

According to Section 3 of the Planning Act, as amended, decisions made by
planning authorities “shall be consistent with” the PPS. The principal policies of the
PPS that are applicable to the proposed development include:
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Section 1.1.1 of the PPS speaks to ‘Healthy Livable and safe communities’ and how
they can be sustained. Section 1.1.1b) states that ‘accommodating an appropriate
range and mix of residential (including second units, affordable housing and housing for
older persons), employment (including industrial and commercial), institutional
(including places of worship, cemeteries and long-term care homes), recreation, park
and open space, and other uses to meet long-term needs’.

1.1.3.1 Settlement Areas shall be the focus of growth and development, and their vitality
and regeneration shall be promoted.

1.1.3.2 Land use patterns within settlement areas shall be based on:
a) Densities and a mix of land uses which:
1. Efficiently use land and resources;
2. Are appropriate for, and efficiently use, the infrastructure and public
service facilities which are planned or available, and avoid the need for their
unjustified and/or uneconomical expansion

Section 1.4 of the PPS speaks to ‘Housing’ and the requirement ‘to provide for an
appropriate range and mix of housing types and densities required to meet projected
requirements of current and future residents’.

Section 1.6.6. of the PPS outlines the hierarchy for sewage and water services.
Generally, the preferred method of servicing is full municipal services.

Section 1.6.7 of the PPS speaks to stormwater management and that planning for
stormwater management shall:
a) Minimize, or, where possible, prevent increase in contaminant loads;
b) minimizing changes in water balance and erosion,
c) not increasing risks to human health and safety and property damage;
d) maximize the extent and function of vegetative and previous surfaces; and
e) promote stormwater management best practices, including stormwater
attenuation and re-use, and low impact development.

County of Middlesex Official Plan:

The principal policies of the County of Middlesex’s Official Plan that are applicable to the
proposed development include:

The subject property is designated Settlement Area by the County of Middlesex Official
Plan. Section 3.2. of the Plan directs growth to settlement areas, and promotes a variety
of housing types within Settlement Areas.
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Section 2.3.7 of the County of Middlesex Official Plan speaks to housing policies, and
states that, ‘it is the Policy of the County to encourage a wide variety of housing by type,
size and tenure to meet projected demographic and market requirements of current and
future residents of the County.’

The County of Middlesex’s Official Plan in section 2.4.5 discusses the servicing hierarchy
similar to those discussed in the PPS. Specifically, the County encourages new
development to proceed on the basis of full municipal services.

Middlesex Centre’s Official Plan:

The principal policies of Middlesex Centre’s Official Plan that are applicable to the
proposed development include:

As mentioned above, Middlesex Centre’s Official Plan designates the subject property as
‘Residential’, ‘Medium Density Residential’ and indicates that the property is within the
settlement area boundary.

Section 5.2.1 of Middlesex Centre’s Official Plan speaks to General Residential Policies,
section 5.2.1 a) states, ‘The Municipality will provide and encourage a wide variety of
housing types, sizes and tenures to meet demographic and market requirements for the
Municipality’s current and future residents. Section 5.2.1 e) states, ‘The Municipality
shall support opportunities to increase the supply of housing through intensification,
while considering issues of municipal servicing capacity, transportation issues, and
potential environmental considerations.’

Section 9.3 of the Local Official Plan speaks to municipal infrastructure and servicing
policies. These policies have a similar hierarchy as the PPS and the County Official
Plan.

The Komoka-Kilworth area has a Secondary Plan, which provides a statement of
objectives and policies, and a land use plan intended to guide and direct the nature of
land development within the community. One of the goals of the Komoka-Kilworth
Secondary Plan is to provide for an appropriate range and mix of housing types and
densities. As well as to minimize the consumption of prime agricultural areas.

Section 5.7.4 of the Secondary Plan speaks to the intended built form for the Komoka-
Kilworth Residential Area Policies. Specifically section 5.7.4 states;

‘a) The types of housing, density of development and targeted housing mix within the
Residential and Medium Density Residential designations on Schedule A-2 are as
follows:
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Use Housing Net
Mix Density
Targets (units per

ha)

Low density

residential (e.qg. 60% less than

singles, semis)

Medium density residential

(e.g. townhouses) 40% 20to 50

The net density refers to the land area to be used for housing as well as the
abutting local streets, but does not include major streets and other residentially
associated land uses. Notwithstanding the housing mix targets and net density
provisions, multiple dwellings shall be permitted in the Residential designation in
accordance with Section 5.2.3.

b) Development proposals within areas shown as Medium Density Residential on
Schedule A-2 shall:

i) Provide for a diverse mix of multi-unit housing forms and choices to
accommodate the needs and lifestyles of people at different stages
throughout life.

c) all residential development shall ensure appropriate orientation and massing of
residential buildings to provide adequate private and public open spaces and to facilitates
the penetration of sunlight into these spaces.

d) Private garages for residential development shall not be located closer to the street
than the habitable portion or porch on the main floor of the building and may be subject
to maximum width and other requirements within the Municipality’s Zoning By-law to limit
the visual and streetscape impacts of garages and encourage a positive street frontage
oriented to pedestrians, and shall have regard for the Municipality’s Site Plan Manual and
Urban Design Guidelines.

e) Entrance features to new residential neighbourhood development shall be encouraged,
provided that the features are landscape-related and require minimal maintenance.’

Middlesex Centre’s Comprehensive Zoning By-law:

As mentioned the subject property is zoned ‘Existing Use’ (EU) by Middlesex Centre’s
Comprehensive Zoning By-law. The applicant has proposed various site specific zones
for the proposed blocks with the plan of subdivision.
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The requested zoning for the proposed Freeholds is a site specific Urban Residential First
Density (UR1-A) zone, based on the standards described below for the lands shown on
the attached zoning schedules:

UR1-A
Minimum Lot Area 360.0 m2 (3,875 ft?)
Minimum Lot Frontage 12.0 m (39 ft)
Minimum front yard setback — 4.5 m (14.8 ft)
porch or habitable portion of the
dwelling
Minimum front yard setback |6.0 metres (19.7 ft), but not more than 1.5
attached garage m (4.9 ft) closer to the front lot line than the
porch or habitable portion of the dwelling
Minimum side yard setback — 1.2 m (3.9 ft)
interior lot
Minimum side yard setback — |1.2 m (3 ft) on both sides, except attached
corner lot garages abutting the road
Minimum side yard setback — 4.5 m (14.8 ft)
attached garages abutting the
road
Minimum rear yard setback 6.0 m (19.6 ft)
Maximum lot coverage — 50%

building, including dwelling and
attached garage for single storey
Maximum lot coverage — main 40%
building, including dwelling and
attached garage for all other
dwellings
Maximum lot coverage — main 53%
building, including accessory
buildings and structures for
single storey
Maximum lot coverage — main 43%
building, including accessory
buildings and structures for all
other dwellings

The requested zoning for the proposed Vacant Land Condo Single Family Units — Block
178 and 179, is a site specific Urban Residential First Density (UR1-B) zone to be
compounded with a site-specific Urban Residential Third Density zone with a holding
symbol (H6) to ensure a public site plan process. The site specific Urban Residential First
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Density (UR1-B) zone is based on the standards described below for the lands shown on
the attached zoning schedules:

UR1-B
Special provision requested Notwithstanding any other provisions of
this By-law, multiple dwellings are
permitted on a single lot in advance of the
registration of a vacant land condominium
plan against the land. All other provisions
of this Zoning category must be adhered to
as if the vacant land condominium plan,
forming part of the condominium
agreement that applies to the land is
registered. This clause shall not apply after
the registration of a vacant land
condominium plan against the land.

Minimum Lot Area 360.0 m2 (3,875 ft?)
Minimum Lot Frontage 12.0 m (39 ft)
Minimum side yard setback — 1.2 m (3.9 ft)
interior lot
Minimum side yard setback — | 3.0 m (9.8 ft) on the site abutting the road
corner lot and 1.2 m (3.9 ft) on the other side
Maximum lot coverage — main 40%

building, including dwelling and
attached garage
Maximum lot coverage — all 43%
buildings, including accessory
buildings and structures

As mentioned the requested zoning for Block 179 is a site specific Urban Residential First
Density (UR1-B) zone compounded with a site- Urban Residential Third Density (UR3-C)
zone with a holding symbol (H6) in order to ensure a public site plan process. The site
specific Urban Residential Third Density (UR3-C) zone is based on the standards
described below for the lands shown on the attached zoning schedules:

UR3-C
Permitted Uses Accessory Use
Townhouse Dwelling
Multiple Unit Dwelling
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Minimum Front Yard setback — 4.5 m (14.8 ft)
Porch or habitable portion of the
dwelling
Minimum Front Yard setback — 6.0 m (19.7 ft)

attached garage
Minimum side yard setback — [3.0 m (9.8 ft) on an interior lot, on a corner

Townhouse dwelling lot 4.5 m (14.7 ft) on the side abutting a
street and 3.0 (9.8 ft) on the other side
Minimum side yard setback — 10.0 m (32.8 ft)
Multiple unit dwelling
Minimum rear yard setback 6.0 m (19.7 ft)
Maximum lot coverage — 40%
habitable building(s)
Maximum lot coverage — all 45%
buildings including accessory
buildings
Minimum Landscape Open 35%
Space
Maximum Density 35 units/ha

The requested zoning for Block 180, which is proposed to accommodate townhomes only,
is site specific Urban Residential Third Density (UR3-D) zone with a holding symbol (H6)
in order to ensure a public site plan process:

As mentioned the requested zoning for Block 178 is compounded with a site-specific
Urban Residential First Density (UR1-B) zone compounded with a site specific Urban
Residential Third Density (UR3-D) zone with a holding symbol (H6) in order to ensure a
public site plan process. The site specific Urban Residential Third Density (UR3-D) zone
is based on the standards described below for the lands shown on the attached zoning
schedules:

UR3-D

Permitted Uses Accessory Use

Townhouse Dwelling

Minimum side yard setback — |[3.0 m (19.8 ft) on an interior lot, and 4.5 m

Townhouse dwelling (14.7 ft) on the side abutting a street and
3.0 (9.8 ft) on the other side on a corner lot
Minimum rear yard setback 6.0 m (19.7 ft)
Maximum lot coverage — 40%

habitable building(s)
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Maximum lot coverage — all 45%
buildings including accessory
buildings
Minimum Landscape Open 35%

Space
Maximum Density 35 units/ha

The requested zoning for the proposed Block 177, which is proposed to accommodate
townhomes, is a site specific Urban Residential Third Density (UR3-E) zone, based on
the standards described below for the lands shown on the attached zoning schedules:

UR3-E
Permitted Uses Accessory Use
Townhouse Dwelling
Minimum side yard setback — | 3.0 m (9.8 ft) on an interior lot, and 4.5 m
Townhouse dwelling (14.7 ft) on the side abutting a street and
3.0 (19.8 ft) on the other side on a corner
lot
Minimum rear yard setback 6.0 m (19.7 ft)
Maximum lot coverage — 40%
habitable building(s)
Maximum lot coverage — all 45%
buildings including accessory
buildings
Minimum Landscape Open 35%

Space A minimum 15 m landscape open space
area in width and parallel southerly from
the existing railway right of way shall be

maintained
Maximum Density 35 units/ha
Dwelling unit setback from rail | 60 m (394 ft) from the exiting railway right
line (minimum) of way in the absence of a combination
safety berm and acoustical mitigation
fence adjoining and parallel to the existing
railway right of way, or 30 m (98 feet) in
conjunction with a safety berm and
acoustical mitigation fence

The requested zoning for Block 181, which is proposed to accommodate an apartment
block, is a site specific Urban Residential Third Density (UR3-F) zone, based on the
standards described below for the lands shown on the attached zoning schedules:

| | UR3(F) |
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Permitted Uses Accessory Use
Apartment dwelling
Minimum side yard setback 15 m (49 ft) on the north side and 5 m
(16.4) on the south side
Minimum outdoor amenity area N/A
Maximum Density 60 units/ha

Minimum landscaped Open 30%

Space

Consultation:

Notice of the application has been circulated to agencies, as well as property owners in
accordance to the requirements of the Planning Act.

Public Comments:

At the time of writing the subject report there were no comments received from the public.
Agency Comments:

The following comments were received at the time of writing this report:

The Canadian National Railway has reviewed the subject applications and noted the
following:

e The CN line in proximity to this project is the Strathroy subdivision and is classified
as a principle main line.

e The development site touches the CN right-of-way in the southwest corner. Most
of the site is separated from the CN ROW by Oxbow Road.

e CN Rail has no objection to the OP Amendment and Zoning by-law Amendment
for the project as currently presented

e The application for a Plan of Subdivision (Draft Plan of Subdivision (39T-MC1902),
proposes to create 173 building lots for single detached dwellings and blocks for
future residential development on 20.77 hectares (51.3 acres) of land.

CN Rail requests the following conditions on the Draft Plan of Subdivision:

e Safety setback of habitable buildings from the railway right-of-way to be a
minimum of 30 metres in conjunction with a safety berm. The safety berm
shall be adjoining and parallel to the railway rights-of way with returns at the
ends, 2.5 metres above grade at the property line, with side slopes not
steeper than 2.5 to 1.

10
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e The Owner shall engage a consultant to undertake an analysis of noise.
The study must be completed to CN’s satisfaction and the mitigations
recommended in the report are to be implemented in the site and building
design.

e Ground-borne vibration transmission to be evaluated in a report through site
testing to determine if dwellings within 75 metres of the railway rights-of-
way will be impacted by vibration conditions in excess of 0.14 mm/sec RMS
between 4 Hz and 200 Hz. The monitoring system should be capable of
measuring frequencies between 4 Hz and 200 Hz, +3 dB with an RMS
averaging time constant of 1 second. If in excess, isolation measures will
be required to ensure living areas do not exceed 0.14 mm/sec RMS on and
above the first floor of the dwelling.

e Any proposed alterations to the existing drainage pattern affecting railway
property must receive prior concurrence from the Railway and be
substantiated by a drainage report to the satisfaction of the Railway.

e The Owner shall be required to grant CN an environmental easement for
operational noise and vibration emissions, registered against the subject
property in favour of CN. This easement is required to be registered on title
prior to approval of Plan of Subdivision.

e The Owner shall be required to enter into a development agreement with
CN. This agreement must be registered on title prior to approval of Plan of
Subdivision.

e The following clause should be inserted in all development agreements,
offers to purchase, and agreements of Purchase and Sale or Lease of each
dwelling unit within 300m of the railway right-of-way: “Warning: Canadian
National Railway Company or its assigns or successors in interest has or
have a rights-of-way within 300 metres from the land the subject hereof.
There may be alterations to or expansions of the railway facilities on such
rights-of-way in the future including the possibility that the railway or its
assigns or successors as aforesaid may expand its operations, which
expansion may affect the living environment of the residents in the vicinity,
notwithstanding the inclusion of any noise and vibration attenuating
measures in the design of the development and individual dwelling(s). CNR
will not be responsible for any complaints or claims arising from use of such
facilities and/or operations on, over or under the aforesaid rights-of-way.”

e We would also advise the Proponent that CN undertakes technical reviews
and the drafting of required legal agreements on a cost recovery basis at
the Proponents expense.

The Canadian Pacific Railway has reviewed the subject applications and have advised,;
The proposed development is located adjacent to our Windsor Subdivision, which is
classified as a Principal main line. Canadian Pacific Railway isnot in favour of residential
developments adjacent to or near our right-of-way as this land use is not compatible with

11
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railway operations. The health, safety and welfare of future residents could be adversely
affected by railway activities. However, to ensure the safety and comfort of adjacent
residents and to mitigate as much as possible the inherent adverse environmental factors,
we request that CP’s standard requirements (attached) be considered as part of the City’s
review. The attached is based on a collaborative project by the Federation of Canadian
Municipalities and the Railway Association of Canada, the Guidelines for New
Development in Proximity to Railway Operations (http://www.proximityissues.ca).

The Conseil Scolaire Viamonde has reviewed the subject applications and have no
concerns and/or comments.

Canada Post has reviewed the subject applications and will provide mail delivery service
to the subdivision through centralized Community Mail Boxes (CMBS).

12
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Brantam Developments Inc.
Komoka Subdivision

1.0 INTRODUCTION

This report was prepared in support of the proposed draft plan of subdivision application for the
property owned by Brantam Developments Inc. The property is located west of Komoka Road
and north of Oxbow Drive in the village of Komoka.

A topographic survey has defined the location of existing streets, watermains and storm sewers
that service the surrounding area of the proposed subdivision. Using this information, the
internal servicing requirement in reference to storm and sanitary sewers, watermain looping,
stormwater management and roads have been established.

The purpose of this report is to present the proposed servicing strategies in support of the
proposed subdivision. Consideration is also given to the possible development of the lands to
the west.

All design will be in accordance with the Municipality of Middlesex Centre design standards.

2.0 LOCATION AND DESCRIPTION

The 20.78 hectare parcel of land proposed for residential development is situated at the
northwest corner of Komoka Road and Oxbow Drive. The subject property abuts existing
residential lots fronting Komoka Road, the Canadian Pacific Railway at the north limit of the
property and agricultural lands to the west. (Figure 1)

The development will consist of 18.05ha of developable area for single family and
medium/high density residential land use. The remaining lands will be utilized for an open
space block designated for a stormwater management facility and additional open space blocks
for a bypass conveyance system for external stormwater flows.

3.0 SUBDIVISION ACCESS

The subdivision will be accessible at two locations. The first will be off of Komoka Road in
alignment with Union Avenue (Street ‘A’). At this intersection, existing paved asphalt
shoulders will be utilized to provide a left turn access into the new subdivision and the existing
Komoka Station Subdivision (see Figure 2). Existing pavement markings will be obliterated
and replaced where required to add the left turn lanes. The second access will be off Oxbow
Drive (Street ‘C’).

A transportation impact study was prepared by Paradigm Transportation Solutions Limited and
is available for review under separate cover. Middlesex Centre has requested that Oxbow Drive
be upgraded to an urban cross section from Komoka Road to the subdivision entrance.

i m Functional Servicing Report 1
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Brantam Developments Inc.
Komoka Subdivision

4.0 SANITARY SERVICING

There are existing sanitary sewers fronting the subdivision along Komoka Road and Oxbow
Drive. The existing sanitary collection system takes flows south along Komoka Road to a
pumping station located just north of Railway Avenue.

The proposed outlet for the subdivision will be to the existing 250mm diameter sewer on
Oxbow Drive. The subdivision is expected to have a population with in the range of 819 to 850
people. As outlined below, the calculations have been completed in support of an 819 person
population.

Land Use Requirement Units Population
Single Family Lots 3 people/unit 174 Units 522
Block 176-180 2.4 people/unit 97 Units 233
Block 181 1.6 people/unit 40 Units 64

With an estimated population of 819 people and per capita daily flows of 350L/day, the peak
flow from the development is estimated to be 12.44 L/s.

The existing 250mm diameter outlet on Oxbow Drive, and downstream sewers to the existing
pumping station, have been verified to have sufficient capacity to convey the additional
sanitary flows from the subdivision. See Appendix A for the Downstream Sewer Capacity
Analysis.

Proposed sanitary sewers within the subdivision have also been sized to accommodate the
possible future development of the 48.3ha of land to the west. See Sanitary Drainage Plan in
Appendix A. The net developable area used for the site is 30.3ha (excluding berms, stormwater
management blocks and bush area). Based on the Brantam Development land use density of 40
people/ha, the population for the future development has been estimated to be 1215 people.
Should the development of these lands proceed, it is likely that sewer upgrades will be required
to downstream sewers along Komoka Road and Oxbow Drive to provide additional capacity.

i m Functional Servicing Report 2
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5.0 STORMWATER DRAINAGE

This section will detail the stormwater management strategy for the proposed development and
the conveyance of external stormwater runoff through the site.

Hydrologic Modeling

Stormwater runoff was determined by hydrologic modeling using MIDUSS (Microcomputer
Interactive Design of Urban Stormwater Systems). The program allows the user to test the
impact on new and existing systems, utilizing accepted rainfall data to represent design storms
of various durations and aid in the design of SWM facilities and other stormwater management
features.

The Middlesex Centre IDF curve parameters were used for the rainfall data. The 3 hour,
Chicago Storm Distribution model, with a time to peak ratio of 0.38, was used for determining
peak flow rates to the SWM storage facilities. These flows were used to calculate storage
requirements for meeting the targets for Stormwater Management.

The modeling parameters and Miduss output can be seen in the Appendices.

5.1. Existing Drainage

Pre development runoff for the subject lands, including external lands to the north and
northeast, is directed westerly through the agricultural lands to a 750mm culvert. The culvert
conveys drainage past the CN Railway located southwest of the site (Figure 3).

The external tributary area includes a 26.51ha area from the north. Runoff is conveyed to the
site by an open bottom concrete culvert which allows the flows to pass under the CP Railway at
the north boundary of the proposed development.

Runoff from 120.88ha of land from northeast of the site is conveyed along the perimeter of
Komoka Station Subdivision via a flat bottom ditch, and supplementary ditch inlet catchbasins
and storm sewers, to the east ditch on Komoka Road. Flows that exceed the capacity of the
storm sewer and ditch on Komoka Road spillover into an existing 900mm x 1400mm elliptical
culvert which outlets to the proposed site.

Komoka Station Subdivision was designed by others. Design materials indicate that the
subdivision will contain major system runoff on site and therefore was not considered as an
external area for pre or post development flows to the subject property.

External drainage also includes the east side of Komoka Road, from the CP Railway easement
to the high point in the road. This 0.61ha area is assumed to enter the storm sewer for the 2 year
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Brantam Developments Inc.
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(minor system) storm. Flows exceeding this were considered for overflow onto the subject
property.

The pre development drainage area under consideration for the subject site is 21.13 ha and
includes the west side of Komoka Road. As mentioned, runoff is directed westerly through the
agricultural lands to the west to a 750mm culvert. The culvert conveys drainage past the CN
Railway located southwest of the site, ultimately to the open ditch on Oxbow Drive. Pre
development runoff from the subject property are depicted in the table below.

Table 1 — Pre development Flows

Storm Event Internal Total
Flow (m3/s) Flow (m3%/s)

2 Year 0.290 1.160

5 Year 0.765 2.154

10 Year 1.112 2.718
25 Year 1.598 3.336

50 Year 1.940 3.890
100 Year 2.316 4.430
250 Year 3.612 6.267

See Appendix B for pre development modelling results.

5.2. Stormwater Management Plan

The design of the proposed stormwater management measures follows criteria presented in The
Ministry of the Environment’s Stormwater Management Practices Planning and Design
Manual (2003), the Reference Manual for the Use of Precipitation Design Events in The Upper
Thames River Watershed (December 2004), as well the Stormwater Management Policy
Manual of Middlesex Centre. (June 2011).

Post development runoff for the majority of the development will be directed to a stormwater
management facility (wet pond) to be located near the southwest corner of the development
(Figure 4). The facility will provide quality and quantity control including peak flow control for
all required storm events.

Runoff from external areas to the north and east, including the 26.51ha and 120.88ha external
areas north of the Canadian Pacific Railway easement, will not enter the stormwater
management pond. These flows will be conveyed through the site via a flat bottom diversion
channel located along the perimeter of the development to a flow spreader; prior to exiting the
site and traveling overland toward the existing 750 culvert (Figure 5).
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5.3. Stormwater Management Pond

Drainage from an 18.09ha will contribute flow to the proposed SWM Pond under post
development conditions. The pond will outlet to the Oxbow Drive storm sewer and to the flow
spreader.

5.3.1. Water Quality and Erosion Control

As outlined in the Ministry of the Environment’s Storm Water Management Practices Planning
and Design Manual, a Wet Pond receiving drainage from an area that is 55% impervious with
an enhanced protection requires the storage of 190 m*/hectare for water quality enhancement.

The required storage volume is comprised of 150 m?/ha in the permanent pool (Dead Storage)
and 40 m’/ha for extended detention (Active Storage for erosion control). The storage
requirement for extended detention is alternatively the runoff for a 2 year rainfall event if the
volume exceeds the 40 m3/ha criteria (per Policy Manual). The water stored in the extended
detention zone is released over a 24 to 48 hour period.

5.3.2. Quantity Control

The stormwater management pond is to include additional storage to attenuate peak flow rates
to predevelopment levels for the proposed development. The design storm events evaluated are
the 2, 5, 10, 25, 50, 100 and 250-year storm events.

5.3.3.  SWM Pond Configuration and Operation

The proposed SWM Block will accommodate a SWM Facility with a total storage volume of
approximately 11,314m’ with a total depth of 3.30m, 1.3m deep for the permanent pool, and
2.0m deep for extended detention and flood control. The pond will include a 2.0m wide aquatic
safety bench (10:1 slope) above the permanent pool, along with an overflow weir at the 3.30m
level (Figure 6).

The permanent pool will provide a total of 2,822m? (156.0 m*/ha) of storage, including 806 m’
within the Forebay. This exceeds the 150 m>/ha storage requirement.

The permanent pool depth of 1.30m is intended to ensure that the bottom of the facility is above
the existing water table. The bottom of the facility will be at an elevation of 238.70 while the
water table is approximately 237.50. A clay ‘cap’ is to be installed at the bottom of the pond to
ensure that the pond will have no adverse impact on groundwater. Conversely, the groundwater
will not affect the operation of the pond.

The storage in the pond is 3,031m* (167.5m*/ha) for extended detention during the 2 year storm
event as stipulated in the Middlesex Centre Stormwater Management Policy Manual. This far
exceeds the 40m’/ha criteria. The runoff to the pond is approximately 3,344m> during this
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storm event with a peak discharge of 0.033m?%/s. Approximately 70% (2200m?) of extended
detention storage will drain in 24 hours and the remainder will drain within 48 hours.

The additional storage will attenuate post-development peak flow rates to the predevelopment

level for the 2, 5, 10, 25, 50, 100 and 250-year storm events.

A total active storage volume of 11,314m’ is available within the pond, which exceeds the
storage requirement for all events including the 250 year design storm.

Table 2 - SWM Pond Performance

PREDEV. | RUNOFF | DISCHARGE | STORAGE | WATER WATER

STORM FLOW VOLUME ELEVATION | LEVEL
EVENT (m¥s) (m°s) (m¥s) (md) (m) (m)
2 YEAR 0.290 3,340 0.033 3,031 240.79 0.79
5 YEAR 0.765 4,916 0.115 4,169 241.04 1.04
10 YEAR 1.112 5,895 0.131 4,998 241.21 1.21
25 YEAR 1.598 6,985 0.242 5,585 241.33 1.33
50 YEAR 1.940 7,816 0.318 6,008 241.41 1.41
100 YEAR 2.316 8,655 0.414 6,222 241.45 1.45
250 YEAR 3.612 10,800 0.497 8,103 241.79 1.79

* Storage volumes for peak flow control do not include dead storage in the permanent pool.
The elevation of the pond at the top of the permanent pool is 240.00m.

Discharge from the pond will be controlled by a 150mm dia. and 450mm dia. outlet pipe
draining to the Oxbow Drive storm sewer and the flow spreader respectively.

Table 3 — Outlet Breakdown

150 DIA. 450 DIA. TOTAL
STORM OUTLET OUTLET | DISCHARGE
EVENT (ms) (mds) (mdfs)
2 YEAR 0.033 0.000 0.033
5 YEAR 0.038 0.077 0.115
10 YEAR 0.041 0.090 0.132
25 YEAR 0.043 0.199 0.242
50 YEAR 0.044 0.274 0.318
100 YEAR 0.045 0.321 0.366
250 YEAR 0.050 0.448 0.497
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5.3.4. Conveyance to Stormwater Management Pond

The storm sewer pipe network will convey minor system (2 year storm) flows to the forebay of
the pond for the majority of the development. The storm sewer for the medium/high density
block located directly south of the facility will require a private quality control unit at the pond
inlet as it does not enter the forebay (Figure 6).

For storm events exceeding the 2 year storm event, an overland flow route has been developed
to allow flows to enter the pond at two locations as shown on Figure 6.

5.4. Diversion Channel

Approximately 1.72ha of the development will be used for a channel to convey runoff around
the site for drainage from external lands.

The diversion channel will convey flows for the 120.88ha and the 26.51ha external areas to the
north east and north of the proposed site along with flows from Komoka Road (1.21ha) see
Figure 5. In addition to these areas, there will be internal contribution from the backyards of
south most lots along Street ‘D’ as well as major system flows from approximately 0.48ha of
Street ‘A’. The channel will have a 0.9m flat bottom and 3:1 maximum side slopes up to a
height of 1.0m minimum (Figure 6B). This will provide approximately 0.10m of freeboard.

The channel will cross the right of way at both subdivision entrances, Streets A and D. The east
entrance (Street A) will utilize a 900x1800 box culvert while the south entrance to the
subdivision (Street D) will utilize two 900x1800 box culverts to convey flows past the crossing.
As flows reach the downstream end of the channel, they will be dispersed by use of a flow
spreader prior to exiting the site.

The proposed peak uncontrolled discharge leaving the site through the channel are:

Table 4 — Diversion Channel Flows

Storm Event Floc\zvu:::ngls)

2 Year 1.099

5 Year 2.055

10 Year 2.528

25 Year 2.964

50 Year 3.296
100 Year 3.617
250 Year 4,515

See Appendix C for post development modelling results.
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5.5. Summary

The proposed development will provide external flow conveyance through a diversion channel.
The on-site Stormwater Management Pond will provide sufficient storage to limit discharge
such that the total peak flow exiting the site to the west is below the pre development levels.
The pond will also provide the ‘Enhanced’ level of water quality treatment required. Table 5
shows the reduction in peak flow from the site.

Table 5 — Peak Flow from Site to the West

Pond Channel Post Development | Pre Development
Storm Event | Discharge to Flow Peak Flow to Culvert Peak Flow

Channel (m%/s) (m¥/s) (m?¥/s) (m¥/s)

2 Year 0.000 1.099 1.099 1.160

5 Year 0.077 2.055 2.132 2.154

10 Year 0.090 2.528 2.618 2.718

25 Year 0.199 2.964 3.163 3.336

50 Year 0.274 3.296 3.570 3.890
100 Year 0.321 3.617 3.938 4.430
250 Year 0.448 4.515 4.963 6.267

5.6. Development of Property to the West

Should the 48.3ha property to the west be developed, modifications to the stormwater
management facility will be required. The diversion channel outlet will be relocated to follow
the Canadian National Railway easement down to the existing culvert. Relocating the channel
will allow the pond to expand west. The footprint increase will depend on factors regarding
these lands such as imperviousness and soil types.
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6.0 Water Distribution

This section of the report summarizes the sizing and layout of the proposed watermain for the
proposed development. As mentioned, the subdivision will include 174 single family lots
located along internal streets, approximately 97 medium density condominium units and 40
high density apartment type units. The watermain will be sized to include a future population
of 1215 people for the property to the west.

Existing watermain elevations were established from as constructed watermain information as
well as existing topographic information. The preliminary proposed watermain elevations were
assigned based on having 1.7m of cover below preliminary road profiles. The node locations
were determined at intersections, multi-family block locations, and all key points (high point,
low point and dead ends).

Design water demands were calculated for the subdivision and are provided in Appendix D.

6.1. Computer Model

Bentley’s WaterCAD V&8i water distribution modeling program was used to determine the
required sizes of the watermain for the subdivision. The results of the computer model are
provided in the Appendices.

A Hydraulic Grade Line of 285.0m was established based on the existing populations and static
pressure information provided for the existing hydrant located at the north limit of the Komoka
Road watermain (KO-2) and the first hydrant along Oxbow Drive, east of Komoka Road (KO-
73). The fire hydrant flow tests were modeled and found to have an 11% maximum deviation
from field results.

Table 6 — Model Calibration

Location of | Static Pressure (kPa) | Residual Pressure Description
Hydrant (kPa)
Flow Test Actual Modeled | Actual | Modeled
Hyd KO-2 404.0 402.8 271.7 255.3 1178 USGPM @ KO-1
Hyd KO-73 408.2 409.0 301.3 268.5 1178 USGPM @ KO-72

The calibrated Hydraulic Grade Line was added to the model as the boundary condition for
water supply from the existing system. The pipes for the subdivision were added to the model
using the proposed draft plan as a base. Junction elevations and water demands were added
along with initial pipe sizes and corresponding Hazen-Williams ‘C’ values.

The model was run several times and watermain sizes chosen to ensure that Pressure and Flow
Requirements complied with the Infrastructure Design Standards for Water Distribution
System Design. Design scenarios modeled included Average Day Demand (77 IGPD),
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Maximum Hour, and Maximum Day Demand plus Fireflow. Water quality was also analyzed
during average day demand for the subdivision, to ensure a turnover of less than 72 hours.

6.1.1. Proposed Watermain Sizes

There are existing watermains fronting the proposed subdivision in two locations, a 200mm
diameter watermain on Komoka Road and a 150mm diameter watermain along Oxbow Drive.
Both watermains will be used to feed the proposed development in order to create a looped
system. The Oxbow Drive watermain will require upsizing to a 200mm diameter size. All pipe
sizes are summarized in the table below.

Table 7 — Water Distribution Pipe Sizing

Street Size From To
Oxbow Drive 200mm Komoka Road Street ‘C’
Street ‘A’ 200mm Komoka Road Subdivision Limit
Street ‘B’ 200mm Street ‘D’ Street ‘E’
Street ‘C’ 200mm Street ‘B’ Oxbow Drive
Street ‘D’ 200mm Street ‘B’ Street ‘C’
Street ‘E’ 200mm Street ‘C’ Subdivision Limit
Komoka Road 250mm E);sciﬁikzeg t?liig;lls()l?bﬁi\\,/eistiz;he Proposed Tee at Union Ave

6.2. External Lands

As previously mentioned, the model used for this report was processed with external demands.
Existing properties fronting Oxbow Drive and Komoka Road were considered as well as future
development to the west of the Brantam Property. Demands from these lands are reflected at
Junctions J-1, J-8, J-52, J-53, J-54, J-55, J-56, J-60, J-64, J-65 and J-72.

6.3. Brantam Developments Subdivision

The water distribution system was modeled for complete build out. All existing and future
external demands were included as outlined in Section 6.2. The layout plan of the computer
model showing pipe and junction information can be seen in Figure 7. All of the results from
the computer model are provided in Appendix E.
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6.3.1. Average Day Demand

The first scenario computed for the water distribution model utilized the average day demands
for the entire subdivision. All of the resulting pressures calculated were above the minimum
and below the maximum requirements.

The lowest pressure calculated for the subdivision and external areas was 384.3 kPa (55.7 psi)
and occurred at Junction 52 (J-52). The velocities calculated in the watermain within
the subdivision range from 0.001 m/s to 0.130 m/s.

6.3.2. Maximum Hourly Demand

The second scenario computed for the water distribution model utilized a maximum hour
peaking factor of 4.13 times the average day demand of 350 L/day (77 IGPD). All of the
resulting pressures calculated were above the minimum and below the maximum requirements.

The lowest pressure calculated for the subdivision and external areas was 378.8 kPa (54.9 psi)
and occurred at Junction 52 (J-52). The velocities calculated in the watermain within the
subdivision range from 0.008 m/s to 0.537 m/s.

6.3.3. Maximum Day Demand plus Fire Flow

The water distribution model was then computed using a maximum day peaking factor of 2.75
times the average day demand of 350 L/day (77 IGPD). The model tested each junction to
ensure that the maximum day demand plus fire flow of 75.77 L/s (1000 IGPD) could be
sustained with a minimum pressure of 140 kPa (20 psi) at each junction.

The lowest pressure calculated during fire flow modeling in the subdivision is 255.1 kPa (37.0
psi) and occurred at Junction 52 (J-52). This occurs when a fire flow is applied to the hydrant
located at Junction 52 (J-52). The maximum velocity computed in the subdivision is 2.42 m/s
and occurs in the 200mm watermain Pipe 87 (P-87) and Pipe 86 (P-86).

6.3.4. Water Quality Analysis

The water quality analysis was modeled assuming all lots in the proposed Brantam
Developments Subdivision have been built out. Input demands do not include any future
development to the west.

When all lots have been built out within the subdivision, the water ages are all less than 72
hours. The maximum water age will be 44.65 hours at Junction 8 (J-8), the results are provided
in Appendix F. Section 6.4 will detail analysis involving the phasing of the subdivision.
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6.4. Brantam Developments — Phase 1

The water distribution system was also modeled with phase 1 only of the Brantam
Developments subdivision (Figure 8). All of the results from the computer model are provided
in Appendix G.

6.4.1. Average Day Demand

The first scenario computed for the water distribution model utilized the average day demands
for phase 1. All of the resulting pressures calculated were above the minimum and below the
maximum requirements.

The lowest pressure calculated for the subdivision and external areas was 384.7 kPa (55.8 psi)
and occurred at Junction 52 (J-52). The velocities calculated in the watermain within phase 1 of
the subdivision range from 0.001 m/s to 0.037 m/s.

6.4.2. Maximum Hourly Demand

The second scenario computed for the water distribution model utilized a maximum hour
peaking factor of 4.13 times the average day demand of 350 L/day (77 IGPD). All of the
resulting pressures calculated were above the minimum and below the maximum requirements.

The lowest pressure calculated for the subdivision and external areas was 384.1 kPa (55.7 psi)
and occurred at Junction 52 (J-52). The velocities calculated in the watermain for the
subdivision range from 0.001 m/s to 0.182 m/s.

6.4.3. Maximum Day Demand plus Fire Flow

The water distribution model was then computed using a maximum day peaking factor of 2.75
times the average day demand of 350 L/day (77 IGPD). The model tested each junction to
ensure that the maximum day demand plus fire flow of 75.77 L/s (1000 IGPD) could be
sustained with a minimum pressure of 140 kPa (20 psi) at each junction.

The lowest pressure calculated during fire flow modeling in the subdivision is 263.5 kPa (38.2
psi) and occurred at Junction 52 (J-52). This occurs when a fire flow is applied to the hydrant
located at Junction 52 (J-52). The maximum velocity computed in the subdivision is 2.42 m/s
and occurs in the 200mm watermain Pipe 87 (P-87) and Pipe 86 (P-86).
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6.4.4. Water Quality Analysis

The water quality analysis was modeled for Phase 1 consering a 25%, 50%, 75% and 100%
phasing build out.

When Phase 1 is constructed there will be 3 dead end locations.
- The north limit of Street B (temporary for phasing, J-32)
- The north limit of Street C (temporary for phasing, J-24)
- The west limit of Street E (connection for property to the west, J-8)

Based on analysis, there will be an automatic blow-off required at all three dead end locations.
The automatic blow-offs will remain in place until all water ages are less than 72 hours in the
system. Once this occurs, they will be removed and replaced with a standard S0mm blow-off.
The automatic blow-offs located on Street B and C can be removed when phase 1 is
approximately 50% built out, including the north most lots on Street B and C respectively. The
automatic blow-off located at the west limit of Street E will need to remain in place until the
subdivision is 100% built out.

In order to maintain water ages less than 72 hours, the three blow-offs should discharge water
at a rate of 9.5 liters/second (150 Gallons/minute) each for 30 minutes a day.

Table 8 — Water Age Analysis (Phase 1)

Build Out Max. Age Location of No. of operational
At 72 hours Maximum Age blow-offs
25% 48.86 h J-29 3
50% 5491 h J-29 1
75% 4297h J-32 1
100% 62.74 h J-8 0

When all lots have been built out in Phase 1 of the subdivision, the maximum water age in the
system will be 62.74 hours, at Junction 8 (J-8). Results can be found in appendix H.

6.5. Water Distribution Summary

The proposed watermain for both phases of the Brantam Developments property has been sized
to ensure that Pressure and Flow requirements comply with Infrastructure Design Standards
for Water Distribution System Design. The modeling has demonstrated how the proposed
watermain will have a three day turnover.

There will be upgrades required along Oxbow Drive from Komoka Road to Street ‘C’ and at
the Komoka road and Union Avenue/Street ‘A’ intersection.
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7.0 Conclusion

The proposed Brantam Developments Plan of Subdivision can be serviced by the existing
sanitary sewers fronting the property at Oxbow Drive and Komoka Road along with available
storm outlets. The exiting watermains fronting the property will require upgrades and provide
for a looped connection to the development. All detailed engineering design will be completed
in accordance with Middlesex Centre Infrastructure Design Standards.

We trust that this satisfies your requirements for Draft Condition approval. If you have any
questions or require additional information please contact our office.

Prepared By:
Archibald Gray & McKay Engineering Ltd.
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I o HOE OF o
Lukas Grabowski, EIT Steve Browh,-P'._I;ihg.

Engineering Design Manager
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NOTE: DEPTH WILL VARY BASED ON BOUNDARY ELEVATIONS ON EITHER SIDE OF EASEMENT.
MINIMUM DEPTH IS 1.0m DOWNSTREAM OF CULVERT CROSSING KOMOKA ROAD.
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Sanitary Analysis



Internal Sanitary
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| /-\ d - L] / 1 RESIDENTIAL POPULATION DENSITIES FILE MNo. 1389/1/Excel/Sanitary & Storm Design/1389-1 Sanitary Design Sheet-INTERNAL xIs
e — GROSS AREA = 38-3Ha SANITARY SEWER DESIGN SHEET
14 POPULATION — 1'21§ (B) LOT BASIS MIDDLESEX CENTRE
—_ — Single Family 3 Persons per Lot
Medium Density 2.4 Persons per Unit L
High Density 1.6 Persons per Unit FLRH » SHAUEY » EXEIRETR
v Commercial/Industrial 100 Persons per Ha KOMOKA SUBDIVISION
BRANTAM DEVELOPMENTS
° FLOW CRITERIA PF=0.8{ 1+ [14/(4 +P05)]} PROJECT No.:  1389-1
Q = 0.00405 Litres/s econd/Capita (PROP) DESIGNED BY: LRG CHECKED: DTW
o / Qinfilt = 0.1 Litres/second/Hectare (PROP) PF x Uncertainty Factor }—j DATE: FEBRUARY 2019 APPROVED: SPB
Unc ertainty factor 1.1
/ l LOCATION AREA POPULATION W SEWAGE FLOW SEWER DESIGN PROFILE
AREA STREET FROM TO GROSS DELTA TOTAL PER PER # of Sum TOTAL | PEAKING INFILT Q PER AEATA E| TOTAA SEWAGE| TOTAL SIZE SLOPE CAP n VEL LENGTH | FALL IN HEADLOSY DROP IN UPPER LOWER
l No. MH MH ha ha ha LOT/UNIT |LOTS/UNIT] POP POP FACTOR Lls CAPITA SEWAGE NO PEAK Lls Li/s mm Yo Lis m/s m SEWER MH INVERT INVERT
BRANCH TRIBUTARY TO CONDO
/ 12 2.4
P 1 |ESTIMATED TOP END CONDO SA1 sA2 | 1.07 1.07 5 3 44 44 3.81 0.11 350 0.18 0.18 068 | 0.78 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 81.26
| 2 |STREET A AT ENTRANCE 0.75 0.75 14 3 42 42 3.81 0.08 350 0.17 0.17 065 | 0.72
- - - - -"¥=-""77"== - = 3 |strReeTs SA2 SA3 | 049 2.31 5 3 15 101 3.73 0.23 350 0.06 0.24 089 | 1.12 200 | 0.31% | 1826 | 0.013 | 058 | 88.64
/ 4 |STREET D NORTH BRANCH 0.53 0.53 8 3 24 24 3.85 0.05 350 0.10 0.10 0.37 | 0.43
/
5 |[sTREeTB SA3 | SA4 | 0.58 3.42 10 3 30 155 3.68 0.34 350 0.12 0.46 168 | 2.03 | 200 | 0.31% | 1826 | 0.013 | 0.58 | 69.05
| 6 [STREETB SA4 | SA5 | 0.41 3.83 7 3 21 176 3.67 0.38 350 0.09 0.54 199 | 237 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 56.00
| , 7 |STREET D EAST BRANCH 1.00 1.00 15 3 45 45 3.80 0.10 350 0.18 0.18 069 | 0.79
/ 8 |sTReeTD SA5 | SA6 | 0.38 5.21 6 3 18 239 3.62 0.52 350 0.07 0.80 289 | 3.41 200 | 0.31% | 18.26 | 0.013 | 0.58 | 83.00
9  |STREET C UPPER BRANCH 2.80 2.80 40 3 120 120 3.7 0.28 350 0.49 0.49 181 | 2.09
| 10 |STREETC SA6 | SA7 | o0.08 8.09 1 3 3 362 3.56 0.81 350 0.01 1.30 461 | 542 | 200 | 0.31% | 18.26 | 0.013 | 058 | 17.51
I / 11 |STREETC SA7 | sAs | o0.29 8.38 3 3 9
/ 1 2.4 2 373 3.55 0.84 350 0.05 1.34 477 | 560 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 42.50
| 12 |STREETC sA8 | sA9 | o0.07 8.45 1 2.4 2 376 3.55 0.85 350 0.01 1.35 480 | 564 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 14.50
p; BRANCH TRIBUTARY TO TOP END VIA STREET B
| / 13 |ESTIMATED TOP END SA10 | sAa11 | 1.81 1.81 30 2.4 72 72 3.77 0.18 350 0.29 0.29 110 | 1.28 | 200 | 0.31% | 1826 | 0.013 | 0.58 | 1052
| SA11 | sa12 1.81 72 3.77 0.18 350 0.00 0.29 110 | 1.28 | 200 | 0.31% | 1826 | 0.013 | 058 | 1052
SA12 | sA13 1.81 72 3.77 0.18 350 0.00 0.29 110 | 1.28 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 66.86
SA13 | sa14 1.81 72 3.77 0.18 350 0.00 0.29 110 | 1.28 | 200 | 0.31% | 18.26 | 0.013 | 058 | 58.25
/ SA14 | sA15 1.81 72 3.77 0.18 350 0.00 0.29 110 | 1.28 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 26.70
7 14 |STREETB SA15 | sa16 | 0.15 1.96 2 3 6 78 3.76 0.20 350 0.02 0.32 119 | 1.38 | 200 | 0.31% | 18.26 | 0.013 | 0.58 | 26.30
I 15 |STREETB SA16 | SA17 | 0.50 2.46 8 3 24 102 3.73 0.25 350 0.10 0.41 154 | 1.79 | 200 | 0.31% | 1826 | 0.013 | 058 | 49.19
16 |STREETB SA17 | SA18 | 0.40 2.86 6 3 18 120 3.7 0.29 350 0.07 0.49 181 | 2.09 | 200 | 0.31% | 1826 | 0.013 | 058 | 59.65
| 17  |sTREETB SA18 | sA19 | 095 3.81 12 3 36 156 3.68 0.38 350 0.15 0.63 233 | 2.711 200 | 0.31% | 18.26 | 0.013 | 0.58 | 99.00
18 |STREETB SA19 | SA20 | 0.78 459 12 3 36 192 3.66 0.46 350 0.15 0.78 284 | 3.30 | 200 | 0.31% | 1826 | 0.013 | 0.58 | 89.74
/ 19 |STREETB SA20 | sA21 | 0.80 5.39 12 3 36 228 3.63 0.54 350 0.15 0.92 3.35 | 3.89 200 | 0.31% | 18.26 | 0.013 | 0.58 | 99.00
/ EX |FuTurEe suBbivision 48.28 1215 | 3.29 4.83 350 4.92 492 | 16.22 | 21.04
20 |STREET E TOP END 0.18 48.46 3 3 9 1224 | 3.29 4385 350 0.04 496 | 16.33 | 21.17 | 250 | 0.30% | 32.57 | 0.013 | 0.66 | 43.90
21 |STREETE SA21 | sa9 | 0.42 54.27 5 3 15 1467 | 3.24 5.43 350 0.06 594 | 1928 | 2471 | 250 | 0.30% | 3257 | 0.013 [ 066 | 91.85
/7 /
22 |STREETC SA9 | sA22 | 085 63.57 14 2.4 336 | 1876 | 3.17 6.36 350 0.14 7.43 | 2359 | 29.94 | 250 | 0.30% | 3257 | 0.013 | 0.66 | 67.70
23 |STREETC SA22 | sA23 | 0.83 64.40 13 2.4 312 | 1907 | 3.17 6.44 350 0.13 7.56 | 2395 | 30.39 | 250 | 0.30% | 3257 | 0.013 | 0.66 | 74.00
24 |STREETC SA23 | Xsa | 1.51 65.91 26 2.4 62.4 | 1970
40 1.6 64 2034 | 3.15 6.59 350 0.51 8.07 | 2542 | 32.01 | 250 | 0.30% | 3257 | 0.013 | 0.66 | 63.80
NOTE: NET AREA IS GROSS AREA FOR EACH CATCHMENT MINUS THE AREA OF THE ROAD ALLOWANCE
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RESIDENTIAL POPULATION DENSITIES

(B) LOT BASIS

Single Family
Medium Density

High Density
Commercial/lndustrial

FLOW CRITERIA
Q = 0.00405 Litres/second/Capita (PROP)
Qinfilt = 0.1 Litres/second/Hectare (PROP)

Uncertainty factor 1.1

3 Persons per Lot

2.4 Persons per Unit
1.6 Persons per Unit

100 Persons per Ha

SANITARY SEWER DESIGN SHEET
MIDDLESEX CENTRE

KOMOKA SUBDIVISION
BRANTAM DEVELOPMENTS

PF=0.8{ 1+[14/(4+P"0.5)]}

PF x Uncertainty Factor

FILE No. 1389/1/Excel/Sanitary & Storm Design/1389-1 Sanitary Design Sheet-INTERNAL.xls

PROJECT No.:
DESIGNED BY: LRG
DATE:

FEBRUARY 2019

LALGM

1389-1

CHECKED:

DTW

APPROVED: SPB

;

LOCATION AREA POPULATION SEWAGE FLOW SEWER DESIGN PROFILE
AREA STREET FROM TO GROSS | DELTA | TOTAL PER PER #of SUM TOTAL | PEAKING INFILT QPER [ AEATA ©| TOTAA |SEWAGE[ TOTAL SIZE SLOPE CAP n VEL LENGTH | FALL IN HEADLOSY DROPIN | UPPER LOWER
No. MH MH ha ha ha LOT/UNIT |LOTS/UNIT| POP POP FACTOR Lis CAPITA | SEWAGE | NO PEAK Lis Lis mm % Lis mis m SEWER MH INVERT INVERT
BRANCH TRIBUTARY TO CONDO
12 24
1 ESTIMATED TOP END CONDO SA1 SA2 1.07 1.07 5 3 44 44 3.81 0.11 350 0.18 0.18 0.68 0.78 200 0.31% | 18.26 | 0.013 0.58 81.26
2 STREET A AT ENTRANCE 0.75 0.75 14 3 42 42 3.81 0.08 350 0.17 0.17 0.65 0.72
3 STREET B SA2 SA3 0.49 2.31 5 3 15 101 3.73 0.23 350 0.06 0.24 0.89 1.12 200 0.31% | 18.26 | 0.013 0.58 88.64
4 STREET D NORTH BRANCH 0.53 0.53 8 3 24 24 3.85 0.05 350 0.10 0.10 0.37 0.43
5 STREET B SA3 SA4 0.58 3.42 10 3 30 155 3.68 0.34 350 0.12 0.46 1.68 2.03 200 0.31% | 18.26 | 0.013 0.58 69.05
6 STREET B SA4 SA5 0.41 3.83 7 3 21 176 3.67 0.38 350 0.09 0.54 1.99 2.37 200 0.31% | 18.26 | 0.013 0.58 56.00
7 STREET D EAST BRANCH 1.00 1.00 15 3 45 45 3.80 0.10 350 0.18 0.18 0.69 0.79
8 STREET D SA5 SA6 0.38 5.21 6 3 18 239 3.62 0.52 350 0.07 0.80 2.89 3.41 200 0.31% | 18.26 | 0.013 0.58 83.00
9 STREET C UPPER BRANCH 2.80 2.80 40 3 120 120 3.71 0.28 350 0.49 0.49 1.81 2.09
10 |STREETC SA6 SA7 0.08 8.09 1 3 3 362 3.56 0.81 350 0.01 1.30 4.61 5.42 200 0.31% | 18.26 | 0.013 0.58 17.51
11 |STREETC SA7 SA8 0.29 8.38 3 3 9
1 24 2 373 3.55 0.84 350 0.05 1.34 4.77 5.60 200 0.31% | 18.26 | 0.013 0.58 42.50
12 |STREETC SA8 SA9 0.07 8.45 1 24 2 376 3.55 0.85 350 0.01 1.35 4.80 5.64 200 0.31% | 18.26 | 0.013 0.58 14.50
BRANCH TRIBUTARY TO TOP END VIA STREET B
13 |ESTIMATED TOP END SA10 | SA11 1.81 1.81 30 24 72 72 3.77 0.18 350 0.29 0.29 1.10 1.28 200 0.31% | 18.26 | 0.013 0.58 10.52
SA11 SA12 1.81 72 3.77 0.18 350 0.00 0.29 1.10 1.28 200 0.31% | 18.26 | 0.013 0.58 10.52
SA12 | SA13 1.81 72 3.77 0.18 350 0.00 0.29 1.10 1.28 200 0.31% | 18.26 | 0.013 0.58 66.86
SA13 | SA14 1.81 72 3.77 0.18 350 0.00 0.29 1.10 1.28 200 0.31% | 18.26 | 0.013 0.58 58.25
SA14 | SA15 1.81 72 3.77 0.18 350 0.00 0.29 1.10 1.28 200 0.31% | 18.26 | 0.013 0.58 26.70
14 |STREETB SA15 | SA16 0.15 1.96 2 3 6 78 3.76 0.20 350 0.02 0.32 1.19 1.38 200 0.31% | 18.26 | 0.013 0.58 26.30
15 STREET B SA16 SA17 0.50 2.46 8 3 24 102 3.73 0.25 350 0.10 0.41 1.54 1.79 200 0.31% 18.26 0.013 0.58 49.19
16 |STREETB SA17 | SA18 0.40 2.86 6 3 18 120 3.7 0.29 350 0.07 0.49 1.81 2.09 200 0.31% | 18.26 | 0.013 0.58 59.65
17 |STREETB SA18 | SA19 0.95 3.81 12 3 36 156 3.68 0.38 350 0.15 0.63 2.33 2.71 200 0.31% | 18.26 | 0.013 0.58 99.00
18 |STREETB SA19 | SA20 0.78 4.59 12 3 36 192 3.66 0.46 350 0.15 0.78 2.84 3.30 200 0.31% | 18.26 | 0.013 0.58 89.74
19 |STREETB SA20 | SA21 0.80 5.39 12 3 36 228 3.63 0.54 350 0.15 0.92 3.35 3.89 200 0.31% | 18.26 | 0.013 0.58 99.00
EX |FUTURE SUBDIVISION 48.28 1215 3.29 4.83 350 4.92 4.92 16.22 | 21.04
20 |STREETE TOP END 0.18 48.46 3 3 9 1224 3.29 4.85 350 0.04 4.96 16.33 | 21.17 250 0.30% | 32.57 | 0.013 0.66 43.90
21 |STREETE SA21 SA9 0.42 54.27 5 3 15 1467 3.24 5.43 350 0.06 5.94 19.28 | 24.71 250 0.30% | 32.57 | 0.013 0.66 91.85
22 |STREETC SA9 SA22 0.85 63.57 14 24 33.6 1876 3.17 6.36 350 0.14 7.43 23.59 | 29.94 250 0.30% | 32.57 | 0.013 0.66 67.70
23 |STREETC SA22 | SA23 0.83 64.40 13 24 31.2 1907 3.17 6.44 350 0.13 7.56 23.95 | 30.39 250 0.30% | 32.57 | 0.013 0.66 74.00
24 STREET C SA23 XSA 1.51 65.91 26 24 62.4 1970
40 1.6 64 2034 3.15 6.59 350 0.51 8.07 25.42 | 32.01 250 0.30% | 32.57 | 0.013 0.66 63.80

NOTE:

NET AREA IS GROSS AREA FOR EACH CATCHMENT MINUS THE AREA OF THE ROAD ALLOWANCE




Internal and External
Sanitary



RESIDENTIAL POPULATION DENSITIES

(B) LOT BASIS

Single Family
Medium Density

3 Persons per Lot
2.4 Persons per Unit

SANITARY SEWER DESIGN SHEET
MIDDLESEX CENTRE

KOMOKA SUBDIVISION

FILE No. 1389/1/Excel/Sanitary & Storm Design/1389-1 Sanitary Design Sheet.xls

LALGM

High Density 1.6 Persons per Unit BRANTAM DEVELOPMENTS
Commercial/Industrial 100 Persons per Ha DOWNSTREAM CAPACITY ANALYSIS
FLOW CRITERIA PF=08{ 1+[14/(4+P"0.5)]} PROJECT No.:  1389-1
Q = 0.00405 Litres/second/Capita (PROP) DESIGNED BY: LRG CHECKED: DTW
Qinfilt = 0.1 Litres/second/Hectare (PROP) PF x Uncertainty Factor }—‘ DATE: APRIL 2019 APPROVED: SPB
Uncertainty factor 1.1 '
LOCATION AREA POPULATION v SEWAGE FLOW SEWER DESIGN PROFILE
AREA STREET FROM TO GROSS DELTA TOTAL PER PER # of SUM TOTAL PEAKING INFILT QPER AEATA X TOTAA SEWAGE| TOTAL SIZE SLOPE CAP n VEL LENGTH | FALL IN HEADLOSY DROP IN UPPER LOWER
No. MH MH ha ha ha LOT/UNIT JLOTS/UNIT| POP POP FACTOR Lis CAPITA SEWAGE NO PEAK L/s Lis mm % Lis m/s m SEWER MH INVERT INVERT

PROPOSED SUBDIVISION 17.63 819 3.39 1.76 350 0.51 3.15 10.68 | 12.44 250 0.30% | 32.57 | 0.013 0.66 63.80
OXBOW DRIVE XSA28 | XSA29 | 3.43 1.36 21.06 100 136 955 3.36 211 300 0.47 3.62 1215 | 14.26 250 0.31% | 33.11 | 0.013 0.67 | 103.00
OXBOW DRIVE XSA29 | XSA30| 1.34 22.40 0 955 3.36 2.24 300 0.00 3.62 1215 | 14.39 250 0.30% | 32.57 | 0.013 0.66 | 102.00
KOMOKA RD TRIB AREA XSA30| 32.98 32.98 151 3 453 453 3.52 3.30 300 1.57 1.57 5.53 8.83 250 0.70% | 49.75 | 0.013 1.01 99.00
OXBOW DR. E. TRIB AREA XSA30| 21.55 21.55 127 3 381

180

65 626 3.45 2.16 300 217 217 7.50 9.66 250 0.30% | 32.57 | 0.013 0.66 99.00
KOMOKA RD XSA30 | XSA37| 0.90 77.83 7 3 21 2055 3.15 7.78 300 0.07 7.44 2342 | 31.20 250 0.30% | 32.57 | 0.013 0.66 | 102.00
KOMOKA RD XSA37 | XSA38| 2.01 79.84 3 3 9 2064 3.15 7.98 300 0.03 7.47 23.51 31.49 250 0.30% | 32.57 | 0.013 0.66 | 102.00
KOMOKA RD XSA38 | XSA56| 0.57 80.41 0 3 0 2064 3.15 8.04 300 0.00 7.47 23.51 31.55 250 0.30% | 32.57 | 0.013 0.66 | 102.00
KOMOKA RD XSA56 | XSA59| 1.36 0.08 81.77 100 5 3 23 2087 3.14 8.18 300 0.08 7.55 23.74 | 31.91 250 0.30% | 32.57 | 0.013 0.66 | 102.00
ST. CLAIR TRIB AREA XSA59] 1.33 1.33 4 3 12 12 3.88 0.13 300 0.04 0.04 0.16 0.29 200 0.42% | 21.26 | 0.013 0.68 99.00
KOMOKA RD XSA59 | XSA65| 1.1 0.61 84.21 100 5 3 76 2175 3.13 8.42 300 0.26 7.86 2459 | 33.02 250 0.35% | 35.18 | 0.013 0.72 ] 102.00
KOMOKA RD XSA65 | XSA74| 0.83 0.18 85.04 100 2 3 24

8 2.4 19 2218 3.12 8.50 300 0.15 8.01 25.02 | 33.52 250 0.36% | 35.68 | 0.013 0.73 ] 102.00

HAMILTON ST. TRIB AREA XSA74) 17.43 17.43 131 3 393 393 3.54 1.74 300 1.36 1.36 4.83 6.58 200 0.42% | 21.26 | 0.013 0.68 99.00
KOMOKA RD XSA74 ] XSA75| 0.41 102.88 40 24 96 2707 3.06 10.29 300 0.33 9.70 29.72 | 40.01 300 0.20% | 43.25 | 0.013 0.61 102.00
HURON AVE. TRIB AREA XSA75]| 46.54 0.61 46.54 100 160 3 541 541 3.48 4.65 300 1.88 1.88 6.54 11.19 250 0.30% | 32.57 | 0.013 0.66 99.00
MAIN STREET XSA75]| XSA82| 1.25 150.67 0 3248 3.00 15.07 300 0.00 11.58 34.79 | 49.85 300 0.35% | 57.21 | 0.013 0.81 102.00

NOTE:

NET AREA IS GROSS AREA FOR EACH CATCHMENT MINUS THE AREA OF THE ROAD ALLOWANCE
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MIDUSS Output —-——————— >t
MIDUSS version Version 2.07 rev. 387"
MIDUSS created Friday, September 23, 2005"
10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\Pre"
Output filename: 2 yr pre-1l.out"”
Licensee name: Igrabowski*
Company "
Date & Time last used: 2/6/2019 at 9:55:54 AM"
TIME PARAMETERS"
.000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
690 Coefficient A"
-500 Constant B"
.800 Exponent C"
-380 Fraction R"
.000 Duration"
.000 Time step multiplier”
Maximum intensity 101.773 mm/hr*
Total depth 33.312 mm**
4 2hyd Hydrograph extension used in this file"
CATCHMENT 1™
1 Triangular SCS"
1 Equal length"
1 SCS method"
1 external area 1"
.040 % Impervious"
.510 Total Area"
.000 Flow length"
.000 Overland Slope"
.234 Pervious Area"
000 Pervious length"
.000 Pervious slope"
.276 Impervious Area"
.000 Impervious length"
-000 Impervious slope"
.250 Pervious Manning "n*®"
-000 Pervious SCS Curve No."
-317 Pervious Runoff coefficient”
-100 Pervious la/S coefficient”
.838 Pervious Initial abstraction"
.015 Impervious Manning *n*"
.000 Impervious SCS Curve No.™
-850 Impervious Runoff coefficient"
-100 Impervious la/S coefficient"
.518 Impervious Initial abstraction"
0.251 0.000 0.000 0.000 c.m/sec"
Catchment 1 Pervious Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 113.007 12.292 110.248 minutes"
Time to Centroid 233.598 103.494 230.034 minutes"
Rainfall depth 33.312 33.312 33.312 mm**
Rainfall volume 8739.12 91.84 8830.96 c.m"
Rainfall losses 22.764 5.042 22.579 mm**
Runoff depth 10.548 28.270 10.733 mm**
Runoff volume 2767.26 77.94 2845.21 c.m"
Runoff coefficient 0.317 0.850 0.322
Maximum Flow 0.247 0.039 0.251 c.m/sec"
HYDROGRAPH Add Runoff "
4 Add Runoff **
0.251 0.251 0.000 0.000"
CULVERT"
251 Culvert Q c.m/sec"
.00 Length metre"
.013 Manning "n*®"
300 Upstream IL metre"
290 Downstream IL metre'
.050 Weir Elev. metre"
000 Weir Breadth. metre"
000 Weir Left slope to 1"
000 Weir Right slope to 1"
500 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
.000 Barrel Height/Diameter"
-000 Barrel Width"
.700 Cc 004 RC pipe socket inlet”
-900 Ke 012 Project from fill"
1. Number of Barrels"
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Number of stages"
Level Discharge Volume™
244 .300 0.000 0.0"
244 .800 0.013 23.9"
244 .800 0.025 23.9"
244 .800 0.038 23.9"
244 .800 0.050 23.9"
244 .800 0.063 23.9"
244 .801 0.075 23.9"
244 .801 0.088 24.0"
244 .801 0.100 24.0"
244 .801 0.113 24.0"
244 .802 0.125 24.1"
244 .802 0.138 24.1"
244 .802 0.151 24.1"
244 .803 0.163 24.2"
244 .803 0.176 24.2"
244 .804 0.188 24.3"
244 .804 0.201 24.3"
244 .805 0.213 244"
244 .805 0.226 24 .4"
244 .806 0.238 24.5"
244 .807 0.251 24.6"
244807 0.263 24.6"
244 .808 0.276 24.7"
244 .809 0.288 24.8"
244 .809 0.301 24.9"
244 .810 0.314 249"
244 .811 0.326 25.0"
244 .812 0.339 25.1"
244 .813 0.351 25.2"
244 .814 0.364 25.3"
244 .815 0.376 25.4"
244 .816 0.389 25.5"
244 .817 0.401 25.6"
244.818 0.414 25.7"
244 .819 0.426 25.9"
244 .820 0.439 26.0"
244 .821 0.452 26.1"
244 .830 0.464 27.0"
244 .839 0.477 28.1"
Channel Basewidth"
Channel Depth"
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"
Barrel Yo 0.432 metre"
Barrel Ycr 0.186 metre"
Exit Velocity 1.194 m/sec"
Barrel Peak Outflow 0.251 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 0.251 c.m/sec"
Maximum level 244 662 metre"
Maximum storage 24560 c.m"
Centroidal lag 3.935 hours"
0.251 0.251 0.251 0.000 c.m/sec"
HYDROGRAPH Next link *
Next link "
0.251 0.251 0.251 0.000"
CHANNEL DESIGN™
Current peak flow c.m/sec"
Manning "n*®"
Cross-section type: O=trapezoidal; l=general”
Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth metre"
Gradient %"
Depth of flow 0.126 metre"
Velocity 0.633 m/sec"
Channel capacity 62.962 c.m/sec"
Critical depth 0.115 metre"

260.00
0.482
154.069
0.000
0.500
30.000

ROUTE Channel Route 260"

Channel Route 260 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)*™
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
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0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches™
Peak outflow 0.251 c.m/sec"
0.251 0.251 0.251 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #'"
flows meeting from external areas"

Maximum flow 0.251 c.m/sec"
Hydrograph volume 2817.579 c.m"
0.251 0.251 0.251 0.251"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary”
0.251 0.000 0.251 0.251"

CATCHMENT 2™

Triangular SCS"

Equal length"

SCS method"

external area 2"

1.400 % Impervious"
120.880 Total Area"
900.000 Flow length"

3.000 Overland Slope"
119.188 Pervious Area"
900.000 Pervious length"

NR PP

hectare"
minutes"
minutes"
mm**
ha-m"
mm**

mm"*
ha-m"

c.m/sec"

3.000 Pervious slope"
1.692 Impervious Area"
900.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*®"
84._.000 Pervious SCS Curve No."
0.317 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.925 0.000 0.251 0.251 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 119.188 1.692 120.880
Time of concentration 144.132 15.677 139.428
Time to Centroid 271.255 108.434 265.292
Rainfall depth 33.312 33.312 33.312
Rainfall volume 3.9704 0.0564 4.0267
Rainfall losses 22.764 5.072 22.517
Runoff depth 10.548 28.240 10.795
Runoff volume 1.2571 0.0478 1.3049
Runoff coefficient 0.317 0.850 0.324
Maximum Flow 0.908 0.207 0.925
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.925 0.925 0.251 0.251"
CHANNEL DESIGN™
0.925 Current peak flow c.m/sec"
0.022 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general"
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
0.500 Channel depth metre"
0.600 Gradient %"
Depth of flow 0.168 metre"
Velocity 1.003 m/sec"
Channel capacity 6.193 c.m/sec"
Critical depth 0.147 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)”

0.477 X-factor <= 0.5"
261.612 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.923 c.m/sec"
0.925 0.925 0.923 0.251 c.m/sec"
HYDROGRAPH Next link "
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Next link "
0.925 0.923 0.923 0.251"
CULVERT"
Culvert Q c.m/sec"
Length metre"
Manning "n*®"
Upstream IL metre"
Downstream IL metre"
Weir Elev. metre'
Weir Breadth. metre"
Weir Left slope to 1"
Weir Right slope to 1"
Tail water elevation”
Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"
Barrel Width"
Cc 001 CSP thin walled projecting"
Ke 012 Project from fill”
Number of Barrels"
Number of stages"
Level Discharge Volume"
242.130 0.000 0.0"
243.501 0.046 1493.3"
243.503 0.092 1498.9"
243.506 0.138 1508.3"
243.510 0.185 1521.5"
243.516 0.231 1538.6"
243.523 0.277 1559.7"
243.531 0.323 1585.0"
243.541 0.369 1614.5"
243.551 0.415 1648.4"
243 .564 0.462 1686.9"
243 .577 0.508 1730.2"
243.592 0.554 1778.5"
243.607 0.600 1832.2"
243.625 0.646 1891.4"
243.643 0.692 1956.6"
243.663 0.739 2028.0"
243.684 0.785 2106.1"
243.706 0.831 2191.3"
243.729 0.877 2283.9"
243.754 0.923 2384.5"
243.780 0.969 2493.7"
243.808 1.016 2611.9"
243.836 1.062 2739.9"
243.866 1.108 2878.3"
243.897 1.154 3027.6"
243.930 1.200 3188.9"
243.963 1.246 3362.8"
243.998 1.293 3550.1"
244 .034 1.339 3751.8"
244072 1.385 3969.0"
244111 1.431 4202.6"
244 .151 1.477 4453_8"
244 .192 1.523 4723.6"
244235 1.570 5018.9"
244278 1.616 5336.0"
244 .324 1.662 5674.7"
244 .370 1.708 6035.9"
244 .418 1.754 6420.9"
Channel Basewidth
Channel Depth*
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"*
Barrel Yo 0.900 metre"
Barrel Ycr 0.544 metre"
Exit Velocity 0.976 m/sec"
Barrel Peak Outflow 0.621 c.m/sec"
Weir Peak Flow 0.231 c.m/sec"
Total Peak Outflow 0.851 c.m/sec"
Maximum level 243.645 metre"
Maximum storage 2232.089 c.m"
Centroidal lag 6.051 hours™
0.925 0.923 0.851 0.251 c.m/sec"
HYDROGRAPH Next link *
Next link "
0.925 0.851 0.851 0.251"

CHANNEL DESIGN™
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Current peak flow c.m/sec"
Manning "n*®"
Cross-section type: O=trapezoidal; l=general"
Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth metre"
Gradient %"
Depth of flow 0.537 metre"
Velocity 0.984 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.440 metre"
ROUTE Channel Route 69"
Channel Route 69 Reach length ( metre)”
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.851 c.m/sec"
0.925 0.851 0.851 0.251 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.925 0.851 0.851 0.251"
CULVERT"
Culvert Q c.m/sec"
Length metre"
Manning "n*®"
Upstream IL metre"
Downstream IL metre'
Weir Elev. metre"
Weir Breadth. metre'
Weir Left slope to 1"
Weir Right slope to 1"
Tail water elevation”
Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"
Barrel Width"
Cc 001 CSP thin walled projecting”
Ke 012 Project from fill"
Number of Barrels"
Number of stages"
Level Discharge Volume™
241 .900 0.000 0.0"
242 .800 0.043 36.3"
242 .801 0.085 36.3"
242 .803 0.128 36.5"
242 .806 0.170 36.7"
242 .809 0.213 37.0"
242 .813 0.255 37.3"
242.818 0.298 37.7"
242.823 0.341 38.1"
242 .829 0.383 38.6"
242 .836 0.426 39.2"
242 .844 0.468 39.8"
242 .852 0.511 40.5"
242 .861 0.553 41.3"
242 .871 0.596 421"
242.881 0.638 43.0"
242.893 0.681 44 _0"
242 .904 0.724 45_0"
242 .917 0.766 46.1"
242 .930 0.809 47.3"
242 .944 0.851 48.6"
242 .958 0.894 49_9"
242 .973 0.936 51.4"
242 .989 0.979 52.9"
243.005 1.022 54.5"
243.022 1.064 56.1"
243.040 1.107 57.9"
243.058 1.149 59.7"
243.076 1.192 61.6"
243.095 1.234 63.6"
243.115 1.277 65.7"
243.135 1.319 67.9"
243.155 1.362 70.3"
243.176 1.405 72.9"
243.197 1.447 75.6"
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243.218 1.490 78.6"

243.240 1.532 81.8"
243.261 1.575 85.2"
243.283 1.617 88.8"

0.000 Channel Basewidth"
1.200 Channel Depth*
7.200 Channel Topwidth
12.549 Grade Left"
12.549 Grade Right"
0.290 Grade %"
15.000 Length"*
Barrel Yo 0.735 metre"
Barrel Ycr 0.586 metre"
Exit Velocity 1.142 m/sec"
Barrel Peak Outflow 0.851 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 0.851 c.m/sec"
Maximum level 242 .944 metre"
Maximum storage 48.597 c.m"
Centroidal lag 6.060 hours™
0.925 0.851 0.851 0.251 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
0.925 0.851 0.851 0.251"
CHANNEL DESIGN"
0.851 Current peak flow c.m/sec"
0.022 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
25.000 Left bank slope"
25.000 Right bank slope™
1.000 Channel depth metre"
1.000 Gradient %"
Depth of flow 0.190 metre"
Velocity 0.945 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.188 metre"
ROUTE Channel Route 30"
30.00 Channel Route 30 Reach length ( metre)™
0.381 X-factor <= 0.5"
23.806 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
27.273 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.851 c.m/sec"
0.925 0.851 0.851 0.251 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine *
999 Node #'"
flows meeting from external areas"
Maximum flow 1.053 c.m/sec"
Hydrograph volume 15541.897 c.m"
0.925 0.851 0.851 1.053"
HYDROGRAPH Confluence 999"
7 Confluence "
999 Node #"
flows meeting from external areas"
Maximum flow 1.053 c.m/sec"
Hydrograph volume 15541.898 c.m"
0.925 1.053 0.851 0.000"
CATCHMENT 4"
1 Triangular SCS"
1 Equal length"
1 SCS method"
4 internal catchment"
1.800 % Impervious"
26.510 Total Area"
130.000 Flow length"
3.000 Overland Slope"
26.033 Pervious Area"
130.000 Pervious length"
3.000 Pervious slope"
0.477 Impervious Area"
130.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.210 Pervious Runoff coefficient"
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0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.290 1.053 0.851 0.000 c.m/sec"
Catchment 4 Pervious Impervious Total Area "
Surface Area 26.033 0.477 26.510 hectare"
Time of concentration 54.023 4.910 50.640 minutes"
Time to Centroid 164.618 92.758 159.668 minutes"
Rainfall depth 33.312 33.312 33.312 mm"*
Rainfall volume 8672.01 158.96 8830.96 c.m
Rainfall losses 26.322 5.101 25.940 mm**
Runoff depth 6.990 28.211 7.372 mm"*
Runoff volume 1819.74 134.62 1954_35 c.m"
Runoff coefficient 0.210 0.850 0.221
Maximum Flow 0.280 0.096 0.290 c.m/sec"
HYDROGRAPH Add Runoff **
4  Add Runoff '
0.290 1.160 0.851 0.000"
CHANNEL DESIGN" Internal flow
51092 wammine peol flow  c.n/sec contribution
0. Cross-section type: O=trapezoidal; l=general”
0.000 Basewidth metre"
25.000 Left bank slope"
25.000 Right bank slope"
1.000 Channel depth metre"
1.000 Gradient %"
Depth of flow 0.213 metre"
Velocity 1.021 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.213 metre"
ROUTE Channel Route 50"
50.00 Channel Route 50 Reach length ( metre)"
0.420 X-factor <= 0.5"
36.720 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
0.500 Beta weighting factor"
37.500 Routing time step ( seconds)"

1 No. of sub-reaches"
Peak outflow
0.290

1.160

1.160 1.160

c.m/sec"
0.000 c.m/sec"


lgrabowski
Callout
Internal flow contribution


25 Year Storm
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MIDUSS Output
MIDUSS version
MIDUSS created

Version 2.07 rev. 387"
Friday, September 23, 2005"

10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\Pre"
Output filename: 25 yr pre.out"
Licensee name: Igrabowski*
Company "
Date & Time last used: 2/6/2019 at 9:23:41 AM"
TIME PARAMETERS"
5.000 Time Step"
180.000 Max. Storm length"
1500.000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
1455.000 Coefficient A"
5.000 Constant B"
0.820 Exponent C"
0.380 Fraction R"
180.000 Duration"
1.000 Time step multiplier”
Maximum intensity 202.437 mm/hr*
Total depth 60.381 mm**
5 25hyd Hydrograph extension used in this file"
CATCHMENT 1"
1 Triangular SCS"
1 Equal length"
1 SCS method"
1 external area 1"
1.040 % Impervious"
26.510 Total Area"
600.000 Flow length"
3.000 Overland Slope"
26.234 Pervious Area"
600.000 Pervious length"
3.000 Pervious slope"
0.276 Impervious Area"
600.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*®"
84 .000 Pervious SCS Curve No."
0.492 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
1.128 0.000 0.000 0.000 c.m/sec"
Catchment 1 Pervious Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 66.913 9.096 65.810 minutes"
Time to Centroid 180.420 96.777 178.824 minutes"
Rainfall depth 60.381 60.381 60.381 mm**
Rainfall volume 1.5841 0.0166 1.6007 ha-m"
Rainfall losses 30.698 5.452 30.435 mm"*
Runoff depth 29.683 54.929 29.946 mm**
Runoff volume 7787.25 151.44 7938.69 c.m"
Runoff coefficient 0.492 0.912 0.496
Maximum Flow 1.120 0.090 1.128 c.m/sec"
HYDROGRAPH Add Runoff "
4 Add Runoff **
1.128 1.128 0.000 0.000"
CULVERT"
1.128 Culvert Q c.m/sec"
25.00 Length metre"
0.013 Manning "n*®"
244 _300 Upstream IL metre'
244 290 Downstream IL metre'
247.050 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
244 500 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
1.000 Barrel Height/Diameter"
1.000 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"

1. Number of Barrels”
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Number of stages"
Level Discharge Volume™
244 .300 0.000 0.0"
244 .800 0.056 23.9"
244 .801 0.113 24.0"
244 .803 0.169 24.2"
244 .805 0.226 24.4"
244 .808 0.282 24.7"
244 .812 0.339 25.1"
244 .816 0.395 25.6"
244 .821 0.451 26.1"
244 .862 0.508 30.7"
244 .902 0.564 35.6"
244 .940 0.621 40.8"
244 .978 0.677 462"
245.015 0.733 51.9"
245.050 0.790 57.8"
245.085 0.846 64.0"
245.119 0.903 70.3"
245.152 0.959 76.9"
245.185 1.016 83.7"
245.217 1.072 90.8"
245.249 1.128 98.0"
245.280 1.185 105.4"
245.310 1.241 113.1"
245.340 1.298 121.2"
245.370 1.354 129.8"
245.399 1.410 138.9"
245.428 1.467 148.6"
245.456 1.523 158.7"
245.485 1.580 169.4"
245.512 1.636 180.6"
245.540 1.693 192.4"
245 .567 1.749 204.7"
245.594 1.805 217.6"
245.621 1.862 231.1"
245.647 1.918 245.1"
245.673 1.975 259.7"
245.699 2.031 274.9"
245.746 2.087 304.4"
245.797 2.144 339.4"
Channel Basewidth"
Channel Depth"
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"
Barrel Yo 1.000 metre"
Barrel Ycr 0.502 metre"
Exit Velocity 2.220 m/sec"
Barrel Peak Outflow 1.116 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 1.116 c.m/sec"
Maximum level 245.280 metre"
Maximum storage 96.348 c.m"
Centroidal lag 3.009 hours"
1.128 1.128 1.116 0.000 c.m/sec"
HYDROGRAPH Next link *
Next link "
1.128 1.116 1.116 0.000"
CHANNEL DESIGN™
Current peak flow c.m/sec"
Manning "n*®"
Cross-section type: O=trapezoidal; l=general”
Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth metre"
Gradient %"
Depth of flow 0.220 metre"
Velocity 0.919 m/sec"
Channel capacity 62.962 c.m/sec"
Critical depth 0.210 metre"

260.00
0.484
212.201
0.000
0.500
30.000

ROUTE Channel Route 260"

Channel Route 260 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)*™
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
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0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches™
Peak outflow 1.111 c.m/sec"
1.128 1.116 1.111 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #"
flows meeting from external areas"

Maximum flow 1.111 c.m/sec"
Hydrograph volume 7938.838 c.m"
1.128 1.116 1.111 1.1211"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary”
1.128 0.000 1.111 1.111™

CATCHMENT 2™

Triangular SCS"

Equal length"

SCS method"

external area 2"

1.400 % Impervious"
120.880 Total Area"
900.000 Flow length"

3.000 Overland Slope"
119.188 Pervious Area"
900.000 Pervious length"

NR PP

hectare"
minutes"
minutes"
mm**
ha-m"
mm**

mm"*
ha-m"

c.m/sec"

3.000 Pervious slope"
1.692 Impervious Area"
900.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*®"
84._.000 Pervious SCS Curve No."
0.492 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
4.146 0.000 1.111 1.111 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 119.188 1.692 120.880
Time of concentration 85.343 11.601 83.450
Time to Centroid 204.980 100.531 202.299
Rainfall depth 60.381 60.381 60.381
Rainfall volume 7.1967 0.1022 7.2989
Rainfall losses 30.701 5.312 30.345
Runoff depth 29.681 55.070 30.036
Runoff volume 3.5376 0.0932 3.6308
Runoff coefficient 0.492 0.912 0.498
Maximum Flow 4.099 0.503 4.146
HYDROGRAPH Add Runoff ™
4  Add Runoff "
4.146 4.146 1.111 1.111"
CHANNEL DESIGN™
4.146  Current peak flow c.m/sec"
0.022 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general"
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
0.500 Channel depth metre"
0.600 Gradient %"
Depth of flow 0.399 metre"
Velocity 1.677 m/sec"
Channel capacity 6.193 c.m/sec"
Critical depth 0.381 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)”

0.446 X-factor <= 0.5"
156.550 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 4.128 c.m/sec"
4.146 4.146 4.128 1.111 c.m/sec"
HYDROGRAPH Next link "
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013
130
100
610
000
000
000
500

-900
-900
-500
-900

39

-000
-500
.000

000
000
600
000

5

Next link "
4.146 4.128 4.128 1.111"
CULVERT"
Culvert Q c.m/sec"
Length metre"
Manning "n*®"
Upstream IL metre"
Downstream IL metre"
Weir Elev. metre'
Weir Breadth. metre"
Weir Left slope to 1"
Weir Right slope to 1"
Tail water elevation”
Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"
Barrel Width"
Cc 001 CSP thin walled projecting"
Ke 012 Project from fill”
Number of Barrels"
Number of stages"
Level Discharge Volume"
242.130 0.000 0.0"
243.513 0.206 1529.0"
243.551 0.413 1646.3"
243.614 0.619 1855.9"
243.703 0.826 2180.8"
243.818 1.032 2656.0"
243.957 1.238 3331.1"
244122 1.445 4274.6"
244 .313 1.651 5593.0"
244 .529 1.857 7373.1"
244770 2.064 9703.3"
245_.176 2.270 14519.0"
245.670 2.477 21923.0"
246.206 2.683 31904 .4"
246.786 2.889  44947.1"
247 .408 3.096 61572.9"
248.073 3.302 82342 .9"
248.781 3.509 107856.1"
249.532 3.715 138751.3"
250.326 3.921 175704.6"
251.163 4.128 219432.4"
252.043 4.334 270688.8"
252.966 4.541 330265.9"
253.931 4.747 398995.1"
254.940 4.953 A477747.8"
255.991 5.160 567431.4"
257.085 5.366 668995.0"
258.223 5.572 783425.1"
259.403 5.779 911744.9"
260.626 5.985 1055017.9"
261.892 6.192 1214346.1"
263.201 6.398 1390874.6"
264.553 6.604 1585779.1"
265.947 6.811 1800277.6"
267.385 7.017 2035632.0"
268.866 7.224 2293128.0"
270.389 7.430 2574110.0"
271.956 7.636 2879951.8"
273.565 7.843 3212053.0"
Channel Basewidth
Channel Depth*
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"*
Barrel Yo 0.900 metre"
Barrel Ycr 0.827 metre"
Exit Velocity 2.248 m/sec"
Barrel Peak Outflow 1.430 c.m/sec"
Weir Peak Flow 0.710 c.m/sec"
Total Peak Outflow 2.140 c.m/sec"
Maximum level 243.683 metre"
Maximum storage 11488.577 c.m"
Centroidal lag 4.631 hours™
4.146 4.128 2.140 1.111 c.m/sec"
HYDROGRAPH Next link *
Next link *
4.146 2.140 2.140 1.111"

CHANNEL DESIGN™



" 2.140 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
" 3.000 Left bank slope"
3.000 Right bank slope™
1.200 Channel depth metre"
" 0.290 Gradient %"
" Depth of flow 0.759 metre"
" Velocity 1.239 m/sec"
Channel capacity 7.263 c.m/sec"
" Critical depth 0.636 metre"
" 53 ROUTE Channel Route 69"
" 69.00 Channel Route 69 Reach length ( metre)”

0.000 X-factor <= 0.5"

41.779 K-lag ( seconds)"
" 0.000 Default(0) or user spec.(l) values used"
" 0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"
" 0.588 Beta weighting factor"
" 100.000 Routing time step ( seconds)"
" 1 No. of sub-reaches"

Peak outflow 2.140 c.m/sec"
" 4.146 2.140 2.140 1.111 c.m/sec"
" 40 HYDROGRAPH Combine 1000

6 Combine "
1000 Node #"
Fflows meeting east of Komoka road"

" Maximum Flow 2.140 c.m/sec"
Hydrograph volume 36293.438 c.m"

' 4.146 2.140 2.140 2.140"

' 40 HYDROGRAPH Start - New Tributary"

" 2 Start - New Tributary”

" 4.146 0.000 2.140 2.140"

' 33 CATCHMENT 3"

Triangular SCS"
Equal length"
SCS method"
external area 3 - east portion of komoka road"
" 45.000 % Impervious"
" 0.610 Total Area"
" 190.000 Flow length"
2.000 Overland Slope"
" 0.336 Pervious Area'"
" 190.000 Pervious length"
" 2.000 Pervious slope"
0.275 Impervious Area
190.000 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n*"
.000 Pervious SCS Curve No."
.327 Pervious Runoff coefficient"
.100 Pervious la/S coefficient”
-467 Pervious Initial abstraction”
.015 Impervious Manning *n*"
.000 Impervious SCS Curve No."
.912 Impervious Runoff coefficient”
.100 Impervious la/S coefficient”
.518 Impervious Initial abstraction"
0.114 0.000 2.140 2.140 c.m/sec"

" Catchment 3 Pervious Impervious Total Area "
" Surface Area 0.336 0.275 0.610 hectare"

Time of concentration 47.747 5.153 18.170 minutes"
" Time to Centroid 153.840 90.899 110.136 minutes"
" Rainfall depth 60.381 60.381 60.381 mm"*
" Rainfall volume 202.58 165.75 368.33 c.m"

Rainfall losses 40.654 5.601 24.880 mm**
" Runoff depth 19.728 54.780 35.501 mm**
" Runoff volume 66.19 150.37 216.56 c.m"
" Runoff coefficient 0.327 0.912 0.590 "

Maximum Flow 0.013 0.113 0.114 c.m/sec"
' 40 HYDROGRAPH Add Runoff "

WrRRPR
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4

Add Runoff "
0.114 0.114 2.140 2.140"

DIVERSION"

3
0.059
1.000

0

Node number"

Overflow threshold"

Required diverted fraction"
Conduit type; 1=Pipe;2=Channel"’

Peak of diverted flow 0.055 c.m/sec"
Volume of diverted flow 27.341 c.m"
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DIVO0003.25hyd"
Major flow east of komoka road"
0.114 0.114 0.059 2.140 c.m/sec"
HYDROGRAPH Next link "
5 Next link "

0.114 0.059 0.059 2.140"

CHANNEL DESIGN™

0.059 Current peak flow c.m/sec"

0.022 Manning "n*"

0. Cross-section type: O=trapezoidal; l=general™

0.000 Basewidth metre"

3.000 Left bank slope"

3.000 Right bank slope"

1.200 Channel depth metre"

0.290 Gradient %"
Depth of flow 0.197 metre"
Velocity 0.505 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.151 metre"
ROUTE Channel Route 50"

50.00 Channel Route 50 Reach length ( metre)"

0.245 X-factor <= 0.5"
74.297 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)™
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.059 c.m/sec"
0.114 0.059 0.059 2.140 c.m/sec"
HYDROGRAPH  Combine 1001*"
6 Combine "
1001  Node #"

minor flows east of komoka leaving via pipe network"

Maximum Flow 0.059 c.m/sec"
Hydrograph volume 189.217 c.m"
0.114 0.059 0.059 0.059"

FILEI_O Read/Open DIV10000.25hyd""

1 1=read/open; 2=write/save"
2 1=rainfall; 2=hydrograph"
1 1=runoff; 2=inflow; 3=outflow; 4=junction”
DIV10000.25hyd""

Major flow east of komoka road"

Total volume 27.341 c.m"
Maximum flow 0.055 c.m/sec"
0.055 0.059 0.059 0.059 c.m/sec"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.055 0.000 0.059 0.059"
HYDROGRAPH Add Runoff *
4  Add Runoff "

0.055 0.055 0.059 0.059"
CHANNEL DESIGN™
0.055 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.200 Channel depth metre"
0.290 Gradient %"
Depth of flow 0.192 metre"
Velocity 0.496 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.147 metre"
ROUTE Channel Route 15"
15.00 Channel Route 15 Reach length ( metre)"

0.000 X-factor <= 0.5"
22.684 K-lag ( seconds)*™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.624 Beta weighting factor™
60.000 Routing time step ( seconds)"

1 No. of sub-reaches"

Peak outflow 0.052 c.m/sec"
0.055 0.055 0.052 0.059 c.m/sec"
HYDROGRAPH Combine 1000*"
6 Combine "
1000 Node #"
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1000

.140
0.40
.013
-900
.870
610
.000
900
900
200

.535
.975
-500
-900

39

-463
.535
.533
191
191
-290
.000

flows meeting east of Komoka road"

c.m/sec"
c.m"
2.140"

c.m/sec"
c.m"
0.000""

metre"
metre"
m/sec"
c.m/sec"

Maximum flow 2.140
Hydrograph volume 36320.773
0.055 0.055 0.052

HYDROGRAPH Confluence 1000""

Confluence "

Node #"

flows meeting east of Komoka road"
Maximum flow 2.140
Hydrograph volume 36320.773

0.055 2.140 0.052

CULVERT"

Culvert Q c.m/sec"

Length metre"

Manning "n*®"

Upstream IL metre"

Downstream IL metre'

Weir Elev. metre"

Weir Breadth. metre"

Weir Left slope to 1"

Weir Right slope to 1"

Tail water elevation”

Barrel Option (Pipe/Box/CSPA/HE/VE)"

Barrel Height/Diameter"

Barrel Width"

Cc 001 CSP thin walled projecting”

Ke 012 Project from fill"”

Number of Barrels"

Number of stages"

Level Discharge Volume™

241 .900 0.000 0.0"

243.201 0.107 53.9"

243.204 0.214 54.1"

243.210 0.321 54.5"

243.217 0.428 54_.9"

243.226 0.535 55.5"

243.238 0.642 56.2"

243.252 0.749 57.1"

243.268 0.856 58.0"

243.285 0.963 59.2"

243.305 1.070 60.4"

243.327 1.177 61.8"

243.351 1.284 63.4"

243.378 1.391 65.1"

243.406 1.498 66.9"

243.436 1.605 68.9"

243.467 1.712 71.3"

243.501 1.819 74.8"

243.537 1.926 80.2"

243.575 2.033 87.7"

243.614 2.140 97.6"

243 .655 2.247 110.0"

243.698 2.354 125._4"

243.742 2.461 144.0"

243.788 2.568 165.9"

243.836 2.675 191.5"

243.885 2.782 221.1"

243.935 2.889 254 .9"

243.992 2.996 297.1"

244 .089 3.103 378.1"

244.188 3.210 475.0"

244 .291 3.318 589.1"

244 .398 3.425 721.7"

244 .508 3.532 874.2"

244 621 3.639 1048.1"

244 .738 3.746 1245.1"

244 .858 3.853 1466.5"

244 .981 3.960 1714.1"

245.108 4.067 1989.4"

Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"
Barrel Yo 1.535
Barrel Ycr 0.948
Exit Velocity 1.977
Barrel Peak Outflow 2.140
Weir Peak Flow 0.000

c.m/sec"
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Total Peak Outflow 2.140 c.m/sec"

Maximum level 243.610 metre"

Maximum storage 97.532 c.m"

Centroidal lag 4.662 hours™
0.055 2.140 2.140 0.000 c.m/sec"

HYDROGRAPH Next link ™
5 Next link "

0.055 2.140 2.140 0.000"
CHANNEL DESIGN"

2.140 Current peak flow c.m/sec"
0.022 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
25.000 Left bank slope"
25.000 Right bank slope™
1.000 Channel depth metre"
1.000 Gradient %"
Depth of flow 0.268 metre"
Velocity 1.190 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.272 metre"
ROUTE Channel Route 30"
30.00 Channel Route 30 Reach length ( metre)”
0.332 X-factor <= 0.5"
18.905 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
25.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.140 c.m/sec"
0.055 2.140 2.140 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine *
999 Node #"
flows meeting from external areas"
Maximum flow 2.852 c.m/sec"
Hydrograph volume 44234 .820 c.m"
0.055 2.140 2.140 2.852"
HYDROGRAPH Confluence 999"
7 Confluence "
999 Node #"
flows meeting from external areas"
Maximum flow 2.852 c.m/sec"
Hydrograph volume 44234 .816 c.m"
0.055 2.852 2.140 0.000"
CATCHMENT 4"
1 Triangular SCS"
1 Equal length"
1 SCS method"
4 internal catchment"
1.800 % Impervious"
26.510 Total Area"
130.000 Flow length"

~
0o w

(o]
OQOO0OMWO~NOO

.000 Overland Slope"
26.
130.
-000 Pervious slope"
477 Impervious Area"
130.
.000 Impervious slope"

.250 Pervious Manning "n
-000 Pervious SCS Curve No."

033 Pervious Area"
000 Pervious length"

000 Impervious length"

.376 Pervious Runoff coefficient"

.100 Pervious la/S coefficient”

.164 Pervious Initial abstraction"

.015 Impervious Manning *n*"

.000 Impervious SCS Curve No."

.912 Impervious Runoff coefficient”

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction"

1.598 2.852 2.140 0.000 c.m/sec"

Catchment 4 Pervious Impervious Total Area "
Surface Area 26.033 0.477 26.510 hectare"
Time of concentration 31.052 3.633 29.911 minutes"
Time to Centroid 132.982 88.757 131.141 minutes"
Rainfall depth 60.381 60.381 60.381 mm**
Rainfall volume 1.5719 0.0288 1.6007 ha-m"
Rainfall losses 37.710 6.663 37.151 mm"*
Runoff depth 22.672 53.719 23.231 mm"*
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.336
.022

0.
.000
.000
-000
-000
.000
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50.00
0.381
28.198
0.000
0.500
30.000
0.500
33.333
1

Runoff volume 5902.12 256.33 6158.46
Runoff coefficient 0.376 0.912 0.385
Maximum Flow 1.570 0.201 1.598
HYDROGRAPH Add Runoff ™

Add Runoff "

1.598 3.336 2.140 0.000"
CHANNEL DESIGN™
Current peak flow c.m/sec"

Manning "n*"

Cross-section type: O=trapezoidal; l=general™
Basewidth metre"

Left bank slope"

Right bank slope"

Channel depth metre"

Gradient %"

Depth of flow 0.317 metre"
Velocity 1.330 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.325 metre"
ROUTE Channel Route 50"

Channel Route 50 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)™
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)™
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"

Peak outflow 3.336 c.m/sec"
1.598 3.336 3.336 0.000 c.m/sec"

c.m"

c.m/sec"

internal flow
contribution



lgrabowski
Callout
internal flow contribution


100 Year Storm
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MIDUSS Output
MIDUSS version
MIDUSS created

Version 2.07 rev. 387"
Friday, September 23, 2005"

10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\Pre"
Output filename: 100 yr pre-2.out”
Licensee name: Igrabowski*
Company "
Date & Time last used: 2/6/2019 at 9:12:06 AM"
TIME PARAMETERS"
5.000 Time Step"
180.000 Max. Storm length"
1500.000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
1499.530 Coefficient A"
3.297 Constant B"
0.794 Exponent C"
0.380 Fraction R"
180.000 Duration"
1.000 Time step multiplier”
Maximum intensity 257.108 mm/hr*
Total depth 71.801 mm**
6 100hyd Hydrograph extension used in this file"
CATCHMENT 1"
1 Triangular SCS"
1 Equal length"
1 SCS method"
1 external area 1"
1.040 % Impervious"
26.510 Total Area"
600.000 Flow length"
3.000 Overland Slope"
26.234 Pervious Area"
600.000 Pervious length"
3.000 Pervious slope"
0.276 Impervious Area"
600.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*®"
84.000 Pervious SCS Curve No."
0.541 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
1.608 0.000 0.000 0.000 c.m/sec"
Catchment 1 Pervious Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 57.543 8.229 56.674 minutes"
Time to Centroid 171.362 95.869 170.032 minutes"
Rainfall depth 71.801 71.801 71.801 mm**
Rainfall volume 1.8837 0.0198 1.9034 ha-m"
Rainfall losses 32.930 5.440 32.644 mm"*
Runoff depth 38.871 66.361 39.157 mm**
Runoff volume 1.0198 0.0183 1.0381 ha-m"
Runoff coefficient 0.541 0.925 0.545
Maximum Flow 1.596 0.128 1.608 c.m/sec"
HYDROGRAPH Add Runoff "
4 Add Runoff **
1.608 1.608 0.000 0.000"
CULVERT"
1.608 Culvert Q c.m/sec"
25.00 Length metre"
0.013 Manning "n*®"
244 _300 Upstream IL metre'
244 290 Downstream IL metre'
247.050 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
244 500 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
1.000 Barrel Height/Diameter"
1.000 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"

1. Number of Barrels”
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38  Number of stages"

Level Discharge Volume™
244300 0.000 0.0"
244 .801 0.080 24 .0"
244 .803 0.161 24 .2"
244 .806 0.241 24.5"
244 .811 0.322 25.0"
244 .817 0.402 25.6"
244 .843 0.482 28.5"
244901 0.563 35.5"
244956 0.643 43.0"
245.008 0.724 50.9"
245.059 0.804 59.3"
245.108 0.884 68.2"
245.156 0.965 77.6"
245.202 1.045 87.4"
245 .247 1.126 97.6"
245.291 1.206 108.3"
245.334 1.286 119.5"
245.376 1.367 131.8"
245.418 1.447 145.1"
245.459 1.528 159.5"
245.499 1.608 174.9"
245 .538 1.688 191.5"
245 _.577 1.769 209.2"
245.615 1.849 228.0"
245 .652 1.929 248.0"
245.689 2.010 269.1"
245.748 2.090 305.7"
245.826 2.171 360.1"
245 .907 2.251 425_.3"
246.004 2.331 514.0"
246.094 2.412 608.8"
246.224 2.492 767.8"
246.369 2.573 978.1"
246.548 2.653 1310.5"
246.734 2.733 1750.7"
247.060 2.814 2798.2"
247 .544 2.894 5190.5"
248.593 2.975 14531.8"

.500 Channel Basewidth"
.000 Channel Depth*
-500 Channel Topwidth"
10.000 Grade Left"
10.000 Grade Right"
1.000 Grade %"
300.000 Length"

(AT

Barrel Yo 1.000 metre"
Barrel Ycr 0.637 metre"
Exit Velocity 2.499 m/sec"
Barrel Peak Outflow 1.591 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 1.591 c.m/sec"
Maximum level 245.542 metre"
Maximum storage 171.757 c.m"
Centroidal lag 2.861 hours™
1.608 1.608 1.591 0.000 c.m/sec"
HYDROGRAPH Next link *
5 Next link *
1.608 1.591 1.591 0.000"
CHANNEL DESIGN"
1.591 Current peak flow c.m/sec"
0.025 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
25.000 Left bank slope"
25.000 Right bank slope™
1.000 Channel depth metre"
1.000 Gradient %"
Depth of flow 0.252 metre"
Velocity 1.004 m/sec"
Channel capacity 62.962 c.m/sec"
Critical depth 0.242 metre"
ROUTE Channel Route 260"
260.00 Channel Route 260 Reach length ( metre)”

0.482 X-factor <= 0.5"
194.198 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
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150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.586 c.m/sec"
1.608 1.591 1.586 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #"
flows meeting from external areas"

Maximum flow 1.586 c.m/sec"
Hydrograph volume 10377.486 c.m"

1 Triangular SCS"
1 Equal length"
1 SCS method"
2 external area 2"
1.400 % Impervious"
120.880 Total Area"
900.000 Flow length”
3.000 Overland Slope"
119.188 Pervious Area"
900.000 Pervious length"
3.000 Pervious slope"
1.692 Impervious Area'
900.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*"
84 .000 Pervious SCS Curve No."
0.541 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
5.948 0.000 1.586 1.586 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 119.188 1.692 120.880 hectare"
Time of concentration 73.392 10.496 71.907 minutes"
Time to Centroid 193.543 99.288 191.317 minutes"
Rainfall depth 71.801 71.801 71.801 mm"*
Rainfall volume 8.5578 0.1215 8.6793 ha-m"
Rainfall losses 32.928 5.585 32.545 mm**
Runoff depth 38.874 66.216 39.256 mm**
Runoff volume 4.6332 0.1121 4.7453 ha-m"
Runoff coefficient 0.541 0.925 0.547 "
Maximum Flow 5.887 0.629 5.948 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
5.948 5.948 1.586 1.586"
CHANNEL DESIGN™
5.948 Current peak flow c.m/sec"
0.022 Manning "n*"
0. Cross-section type: O=trapezoidal; l=general”
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope"
0.500 Channel depth metre"
0.600 Gradient %"
Depth of flow 0.489 metre"
Velocity 1.882 m/sec"
Channel capacity 6.193 c.m/sec"
Critical depth 0.474 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)"
0.435 X-factor <= 0.5"
139.510 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"

2

1

1.608 1.591 1.586 1.586"

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
1.608 0.000 1.586 1.586"

CATCHMENT 2"

No. of sub-reaches"

Peak outflow 5.915 c.m/sec"

5.948 5.948 5.915 1.586 c.m/sec"

HYDROGRAPH Next link *

5

Next link "
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915

19.30

242.
242.
243.
20.
25.
25.
243.
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10.
10.

350.

40

' 52

2.

.013

130
100
610
000
000
000
500

-900
-900
.500
-900

39

.000
-500
-000

000
000
600
000

5

370

5.948 5.915
CULVERT"
Culvert Q c.m/sec"
Length metre"

Manning "n*"

Upstream 1L metre"
Downstream IL metre™
Weir Elev. metre"
Weir Breadth. metre"

Weir Left slope to 1"
Weir Right slope to 1"
Tail water elevation"”

5.915

1.586"

Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"
Barrel Width"
Cc 001 CSP thin walled projecting"
Ke 012 Project from fill"
Number of Barrels"
Number of stages"
Level Discharge Volume™
242 .130 0.000 0.0"
243.526 0.296 1569.5"
243.604 0.592 1821.8"
243.735 0.887 2305.3"
243.917 1.183 3127.2"
244 .152 1.479 4462 3"
244 .439 1.775 6597.9"
244778 2.070 9786.6"
245 _400 2.366 17665.6"
246.149 2.662 30748.1"
246.987 2.958 50018.0"
247 .912 3.253 77025.4"
248.926 3.549 113482.9"
250.027 3.845 161266.4"
251.217 4.141 222414.0"
252.495 4.436 299129._3"
253.861 4.732 393775.7"
255.315 5.028 508882.5"
256.857 5.324 647140.9"
258.488 5.620 811404.1"
260.206 5.915 1004690.9"
262.013 6.211 1230182.0"
263.908 6.507 1491221.4"
265.891 6.803 1791316.1"
267.962 7.098 2134136.3"
270.121 7.394 2523515.0"
272.369 7.690 2963442.5"
274.704 7.986 3458090.5"
277.128 8.281 4011776.0"
279.639 8.577 4628976.5"
282.239 8.873 5314347.0"
284.927 9.169 6072701.5"
287.704 9.464 6909022.0"
290.568 9.760 7828430.0"
293.520 10.056 8836225.0"
296.561 10.352 9937891.0"
299.690 10.64811139047.0"
302.906 10.94312445483.0"
306.211 11.23913863139.0""
Channel Basewidth"
Channel Depth"
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"
Barrel Yo 0.900 metre"
Barrel Ycr 0.848 metre"
Exit Velocity 2.248 m/sec"
Barrel Peak Outflow 1.430 c.m/sec"
Weir Peak Flow 0.940 c.m/sec"
Total Peak Outflow 2.370 c.m/sec"
Maximum level 243.697 metre"
Maximum storage 17837.146 c.m"
Centroidal lag 4.772 hours™
5.948 5.915 2.370 1.586 c.m/sec"
HYDROGRAPH Next link ™
Next link "
5.948 2.370 2.370 1.586"
CHANNEL DESIGN™
Current peak flow c.m/sec"
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0.022 Manning "n*"
0. Cross-section type: O=trapezoidal; l=general”

0.000 Basewidth metre"

3.000 Left bank slope"

3.000 Right bank slope"

1.200 Channel depth metre"

0.290 Gradient %"
Depth of flow 0.788 metre"
Velocity 1.271 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.662 metre"
ROUTE Channel Route 69"

69.00 Channel Route 69 Reach length ( metre)"

0.000 X-factor <= 0.5"
40.726 K-lag ( seconds)"

0.000 Default(0) or user spec.(l) values used"

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)™
0.597 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.370
5.948 2.370 2.370
HYDROGRAPH  Combine 1000"
6 Combine "
1000 Node #"

Fflows meeting east of Komoka road"

c.m/sec"
1.586 c.m/sec"

Maximum Flow 2.370 c.m/sec"
Hydrograph volume 47458.480 c.m"
5.948 2.370 2.370 2.370"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
5.948 0.000 2.370 2.370"

CATCHMENT 3"
Triangular SCS"
Equal length"
SCS method"

WR R R

45.000 % Impervious"

0.610 Total Area"
190.000 Flow length"

2.000 Overland Slope"

0.336 Pervious Area'
190.000 Pervious length"

2.000 Pervious slope"

0.275 Impervious Area"
190.000 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n""
-000 Pervious SCS Curve No."
377 Pervious Runoff coefficient"
-100 Pervious la/S coefficient"
-467 Pervious Initial abstraction"
.015 Impervious Manning *n**
-000 Impervious SCS Curve No."
.925 Impervious Runoff coefficient"
-100 Impervious la/S coefficient”
.518 Impervious Initial abstraction”

0.143 0.000 2.370

~
GonN

©
OOO0OWOMWOO

external area 3 - east portion of komoka road"

2.370 c.m/sec"

Catchment 3 Pervious Impervious Total Area "
Surface Area 0.336 0.275
Time of concentration 39.710 4.662
Time to Centroid 146.330 90.276
Rainfall depth 71.801 71.801
Rainfall volume 240.89 197.09
Rainfall losses 44_.706 5.724
Runoff depth 27.095 66.077
Runoff volume 90.90 181.38
Runoff coefficient 0.377 0.925
Maximum flow 0.019 0.140
HYDROGRAPH Add Runoff ™

4

Add Runoff "

0.143 0.143 2.370 2.370"

DIVERSION"

3
0.059
1.000

0

Node number"

Overflow threshold"”

Required diverted fraction"
Conduit type; 1=Pipe;2=Channel™*

0.610

16.363
108.990
71.801
437.99
27.164
44 .637
272.29
0.624

0.143

Peak of diverted flow 0.084 c.m/sec"
Volume of diverted flow 45.827 c.m"
DIV0O0003.100hyd"

hectare™
minutes"
minutes"

c.m/sec"
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Major flow east of komoka road"

0.143 0.143 0.059 2.370 c.m/sec"
HYDROGRAPH Next link ™
5 Next link "

0.143 0.059 0.059 2.370"

CHANNEL DESIGN™

0.059 Current peak flow c.m/sec"

0.022 Manning "n*®"

0. Cross-section type: O=trapezoidal; l=general”

0.000 Basewidth metre"

3.000 Left bank slope"

3.000 Right bank slope™

1.200 Channel depth metre"

0.290 Gradient %"
Depth of flow 0.197 metre"
Velocity 0.505 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.151 metre"
ROUTE Channel Route 50"

50.00 Channel Route 50 Reach length ( metre)"

0.245 X-factor <= 0.5"
74.297 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.059 c.m/sec"
0.143 0.059 0.059 2.370 c.m/sec"
HYDROGRAPH Combine 1001*
6 Combine "
1001 Node #"
minor flows east of komoka leaving via pipe network"

Maximum Flow 0.059 c.m/sec"
Hydrograph volume 226.458 c.m"
0.143 0.059 0.059 0.059"

FILEI_O Read/Open DIV10000.100hyd""

1 1=read/open; 2=write/save"
2 1=rainfall; 2=hydrograph"

1 1=runoff; 2=inflow; 3=outflow; 4=junction"
DI1V10000.100hyd"

Major flow east of komoka road"

Total volume 45.827 c.m"
Maximum Flow 0.084 c.m/sec"
0.084 0.059 0.059 0.059 c.m/sec"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.084 0.000 0.059 0.059"
HYDROGRAPH Add Runoff ™
4  Add Runoff *

0.084 0.084 0.059 0.059"
CHANNEL DESIGN"
0.084 Current peak flow c.m/sec"
0.022 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.200 Channel depth metre"
0.290 Gradient %"
Depth of flow 0.225 metre"
Velocity 0.551 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.174 metre"
ROUTE Channel Route 15"
15.00 Channel Route 15 Reach length ( metre)”

0.000 X-factor <= 0.5"
20.405 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.660 Beta weighting factor"
60.000 Routing time step ( seconds)"

1 No. of sub-reaches"

Peak outflow 0.081 c.m/sec"
0.084 0.084 0.081 0.059 c.m/sec"
HYDROGRAPH Combine 1000*"
6 Combine *
1000 Node #'"
flows meeting east of Komoka road"
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2
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241
241

243.

116.
116.
243.
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44
44 .

7
1000

.370
0.40
.013
-900
.870
610
-000
900
900
200

.535
.975
-500
-900

39

-463
.535
.533
191
191
-290
.000

Exit Velocity
Barrel Peak Outflow
Weir Peak Flow
Total Peak Outflow

Maximum Flow 2.370 c.m/sec"

Hydrograph volume 47504 .313 c.m"
0.084 0.084 0.081 2.370"
HYDROGRAPH Confluence 1000

Confluence "

Node #'"

Fflows meeting east of Komoka road"
Maximum Flow 2.370 c.m/sec"
Hydrograph volume 47504 .313 c.m"

0.084 2.370 0.081 0.000"
CULVERT"

Culvert Q c.m/sec"

Length metre"

Manning "n*®*"

Upstream IL metre"

Downstream IL metre"

Weir Elev. metre'

Weir Breadth. metre"

Weir Left slope to 1"

Weir Right slope to 1"

Tail water elevation”

Barrel Option (Pipe/Box/CSPA/HE/VE)"

Barrel Height/Diameter"

Barrel Width"

Cc 001 CSP thin walled projecting”

Ke 012 Project from fill"

Number of Barrels"

Number of stages"

Level Discharge Volume"

241 .900 0.000 0.0"

243.201 0.118 54.0"

243.205 0.237 54_.2"

243.212 0.355 54.6"

243.221 0.474 55.1"

243.232 0.592 55.9"

243.247 0.711 56.7"

243.263 0.829 57.8"

243.283 0.948 59.0"

243.305 1.066 60.4"

243.329 1.185 61.9"

243.356 1.303 63.7"

243.385 1.422 65.6"

243.417 1.540 67.7"

243.451 1.659 70.0"

243.488 1.777 73.2"

243.527 1.896 78.5"

243.568 2.014 86.2"

243.611 2.133 96.8"

243.657 2.251 110.6"

243.704 2.370 127.9"

243.754 2.488 149.2"

243.805 2.607 174.7"

243.859 2.725 204.8"

243.914 2.844 240.0"

243.971 2.962 280.4"

244 .068 3.081 359.7"

244._178 3.199 464 2"

244 .292 3.318 589.5"

244 .410 3.436 737.5"

244 532 3.555 910.2"

244 .659 3.673 1109.5"

244 .789 3.792 1337.7"

244 .924 3.910 1596.7"

245.063 4.029 1888.9"

245_205 4.147 2216.4"

245.353 4.266 2581.8"

245.504 4.384 2987.4"

245_.659 4.503 3435.7"

Channel Basewidth"

Channel Depth*

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"*

Barrel Yo .535 metre"
Barrel Ycr -999 metre"

.190 m/sec"

.370 c.m/sec"
.000 c.m/sec"
.370 c.m/sec"

NONNOPR



40

' 52

53

40

' 40

' 33

Maximum level 243.610

Maximum storage 127.889

Centroidal lag 4.796
0.084 2.370 2.370

HYDROGRAPH Next link "
5 Next link "

metre"
c.m”
hours™

0.000 c.m/sec™"

0.084 2.370 2.370 0.000"
CHANNEL DESIGN™
2.370 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
25.000 Left bank slope"
25.000 Right bank slope™
1.000 Channel depth metre"
1.000 Gradient %"
Depth of flow 0.279 metre"
Velocity 1.221 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.284 metre"
ROUTE Channel Route 30"
30.00 Channel Route 30 Reach length ( metre)”
0.326 X-factor <= 0.5"
18.428 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
23.077 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.370 c.m/sec"
0.084 2.370 2.370 0.000 c.m/sec"
HYDROGRAPH  Combine 999"
6 Combine "
999 Node #"
Fflows meeting from external areas"
Maximum flow 3.498 c.m/sec"
Hydrograph volume 57900.734 c.m"
0.084 2.370 2.370 3.498"
HYDROGRAPH Confluence 999"
7 Confluence "
999 Node #"
Fflows meeting from external areas"
Maximum Flow 3.498 c.m/sec
Hydrograph volume 57900.738 c.m"
0.084 3.498 2.370 0.000
CATCHMENT 4™
1 Triangular SCS"
1 Equal length"
1 SCS method"
4 internal catchment"
1.800 % Impervious"
26.510 Total Area"
130.000 Flow length"
3.000 Overland Slope"
26.033 Pervious Area"
130.000 Pervious length"
3.000 Pervious slope"
0.477 Impervious Area
130.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*"
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction”
0.015 Impervious Manning "n*'
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
2.316 3.498 2.370 0.000 c.m/sec"
Catchment 4 Pervious Impervious Total Area "

Surface Area 26.033 0.477 26.510 hectare"
Time of concentration 26.145 3.287 25.287 minutes"
Time to Centroid 128.136 88.229 126.639 minutes
Rainfall depth 71.801 71.801 71.801 mm**
Rainfall volume 1.8692 0.0343 1.9034 ha-m
Rainfall losses 41.163 6.669 40.542 mm"*
Runoff depth 30.638 65.132 31.259 mm**
Runoff volume 7975.88 310.80 8286.67 c.m"
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4

.432
.022

0.
-000
.000
.000
-000
-000

NN
RPFROIOIO O

Runoff coefficient 0.427 0.925 0.436

c.m/sec"

internal flow
contribution

Maximum flow 2.272 0.243 2.316
HYDROGRAPH Add Runoff ™

Add Runoff "

2.316 4.432 2.370 0.000"

CHANNEL DESIGN™

Current peak flow c.m/sec"

Manning "n*®"

Cross-section type: O=trapezoidal; l=general”

Basewidth metre"

Left bank slope"

Right bank slope™

Channel depth metre"

Gradient %"
Depth of flow 0.352 metre"
Velocity 1.428 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.364 metre"

50.00
0.368
26.265
0.000
0.500
30.000
0.500
30.000
1

ROUTE Channel Route 50"
Channel Route 50 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)™
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 4.430 c.m/sec"
2.316 4.432 4.430 0.000 c.m/sec"
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250 Year Storm



" MIDUSS OUEPUT === —m — - m oo >

MIDUSS version Version 2.07 rev. 387"

MIDUSS created Friday, September 23, 2005"
" 10 Units used: ie METRIC"
" Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\Pre"
" Output filename: 250 yr pre.out”

Licensee name: Igrabowski*
" Company "
" Date & Time last used: 2/14/2019 at 3:41:41 PM"
" 31 TIME PARAMETERS"

5.000 Time Step"
" 180.000 Max. Storm length"
" 1500.000 Max. Hydrograph"
" 32 STORM Chicago storm"
' 1 Chicago storm"
" 3048.220 Coefficient A"
" 10.030 Constant B"
" 0.888 Exponent C"
0.380 Fraction R"
" 180.000 Duration"
" 1.000 Time step multiplier”

Maximum intensity 254.614 mm/hr*
Total depth 86.611 mm**
" 6 250hyd Hydrograph extension used in this file"
" 33 CATCHMENT 1"
" 1 Triangular SCS"
1 Equal length"
1 SCS method"
" 1 external area 1"
1.040 % Impervious"
26.510 Total Area"
600.000 Flow length"
" 3.000 Overland Slope"
26.234 Pervious Area"
600.000 Pervious length"
3.000 Pervious slope"
" 0.276 Impervious Area"
600.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*®"
" 84.000 Pervious SCS Curve No."
0.593 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
" 0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
" 0.518 Impervious Initial abstraction"
2.410 0.000 0.000 0.000 c.m/sec"
Catchment 1 Pervious Impervious Total Area "
" Surface Area 26.234 0.276 26.510 hectare"
" Time of concentration 55.297 8.233 54.532 minutes"
" Time to Centroid 159.879 93.599 158.801 minutes"
Rainfall depth 86.611 86.611 86.611 mm**
Rainfall volume 2.2722 0.0239 2.2961 ha-m"
" Rainfall losses 35.242 5.784 34.935 mm**
Runoff depth 51.370 80.827 51.676 mm**
Runoff volume 1.3476 0.0223 1.3699 ha-m"
" Runoff coefficient 0.593 0.938 0.597 "
" Maximum Flow 2.393 0.146 2.410 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
' 4 Add Runoff **
" 2.410 2.410 0.000 0.000"
" 58 CULVERT"

2.410 Culvert Q c.m/sec"
25.00 Length metre"
" 0.013 Manning "n*®"
" 244 _300 Upstream IL metre'
" 244 290 Downstream IL metre'
247.050 Weir Elev. metre"
" 20.000 Weir Breadth. metre"
" 25.000 Weir Left slope to 1"
" 25.000 Weir Right slope to 1"
244 500 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
.000 Barrel Height/Diameter"
-000 Barrel Width"
.700 Cc 004 RC pipe socket inlet”
-900 Ke 012 Project from fill"
" 1. Number of Barrels"

OOrF



" 25 Number of stages"

Level Discharge Volume™

244300 0.000 0.0"

" 244 .802 0.121 24 .0"
" 244 806 0.241 245"
" 244 .814 0.362 25.3"
244 .843 0.482 28.5"

" 244 .928 0.603 39.1"
" 245.008 0.723 50.9"
" 245.083 0.844 63.7"
245.155 0.964 77.5"

" 245 .224 1.085 92.3"
" 245.291 1.205 108.2"
" 245 _.355 1.326 125.4"
245.417 1.446 144 9"

" 245.478 1.567 166.9"
" 245 _.537 1.687 191.2"
" 245 _.595 1.808 218.1"
245 .652 1.928 247.6"

" 245.711 2.049 281.9"
" 245.824 2.169 359.2"
" 245.944 2.290 457.2"
246.092 2.410 606.6"

" 246 .296 2.531 867.4"
" 246.543 2.651 1300.1"
" 246.891 2.772 2207.8"
247.528 2.892 5095.7"

" 1.500 Channel Basewidth"
" 1.000 Channel Depth"
" 3.500 Channel Topwidth"
10.000 Grade Left"
10.000 Grade Right"
" 1.000 Grade %"
300.000 Length"

Barrel Yo 1.000 metre"
" Barrel Ycr 0.840 metre"
" Exit Velocity 2.870 m/sec"
" Barrel Peak Outflow 2.410 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 2.410 c.m/sec"
" Maximum level 246.092 metre"
" Maximum storage 440.396 c.m"
Centroidal lag 2.682 hours™
" 2.410 2.410 2.410 0.000 c.m/sec"
" 40 HYDROGRAPH Next link "
" 5 Next link "
" 2.410 2.269 2.410 0.000"
' 52 CHANNEL DESIGN™
" 2.269 Current peak flow c.m/sec"
0.025 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
" 25.000 Left bank slope"
25.000 Right bank slope™
1.000 Channel depth metre"
" 1.000 Gradient %"
" Depth of flow 0.288 metre"
" Velocity 1.097 m/sec"
Channel capacity 62.962 c.m/sec"
" Critical depth 0.279 metre"
" 53 ROUTE Channel Route 260"
" 260.00 Channel Route 260 Reach length ( metre)”

0.479 X-factor <= 0.5"

177.707 K-lag ( seconds)"
" 0.000 Default(0) or user spec.(l) values used"
" 0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"
" 0.500 Beta weighting factor"
" 150.000 Routing time step ( seconds)"
" 1 No. of sub-reaches"

Peak outflow 2.268 c.m/sec"
" 2.410 2.269 2.268 0.000 c.m/sec"
" 40 HYDROGRAPH  Combine 999"
" 6 Combine "

999 Node #"
Fflows meeting from external areas"

" Maximum flow 2.268 c.m/sec"
" Hydrograph volume 13699.592 c.m"
" 2.410 2.269 2.268 2.268"
' 40 HYDROGRAPH Start - New Tributary"

" 2 Start - New Tributary”



" 33

' 40

" 52

' 53

' 40

" 58

2.410 0.000 2.268 2.268"
CATCHMENT 2"
Triangular SCS"
Equal length"
SCS method"
external area 2"
1.400 % Impervious"
120.880 Total Area"
900.000 Flow length"
3.000 Overland Slope"
119.188 Pervious Area'
900.000 Pervious length"

N

3.000 Pervious slope"

1.692 Impervious Area"
900.000 Impervious length"

3.000 Impervious slope"

0.250 Pervious Manning "n""
84.000 Pervious SCS Curve No."

hectare"
minutes"
minutes"
mm**
ha-m"
mm**

mm**
ha-m"

c.m/sec"

0.593 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient"
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n**
98.000 Impervious SCS Curve No."
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction”
8.932 0.000 2.268 2.268 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 119.188 1.692 120.880
Time of concentration 70.527 10.501 69.216
Time to Centroid 179.556 96.727 177.745
Rainfall depth 86.611 86.611 86.611
Rainfall volume 10.3230 0.1466 10.4695
Rainfall losses 35.241 5.768 34.828
Runoff depth 51.370 80.844 51.783
Runoff volume 6.1227 0.1368 6.2595
Runoff coefficient 0.593 0.938 0.598
Maximum flow 8.852 0.780 8.932
HYDROGRAPH Add Runoff *
4  Add Runoff "
8.932 8.932 2.268 2.268"
CHANNEL DESIGN™
8.932 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
0.700 Channel depth metre"
0.600 Gradient %"
Depth of flow 0.612 metre"
Velocity 2.134 m/sec"
Channel capacity 11.420 c.m/sec"
Critical depth 0.605 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)"

0.420 X-factor <= 0.5"
123.019 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor”
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 8.859 c.m/sec"
8.932 8.932 8.859 2.268 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
8.932 8.859 8.859 2.268"
CULVERT"
8.859 Culvert Q c.m/sec"
19.30 Length metre"
0.013 Manning "n*"
242 .130 Upstream IL metre"
242.100 Downstream IL metre'
243.610 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
243.500 Tail water elevation”
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"



' 40

' 52

' 53

0.900 Barrel Height/Diameter"

0.900 Barrel Width"

0.500 Cc 001 CSP thin walled projecting"
0.900 Ke 012 Project from fill"

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242 .130 0.000 0.0"
243.559 0.443 1535.3"
243.734 0.886 2083.7"
244 .026 1.329 3317.7"
244 _.436 1.772 5871.1"
245.051 2.215 11668.1"
246.138 2.658 28215.1"
247 .423 3.101 58437.3"
248.905 3.544 107667.7"
250.585 3.986 182060.0"
252.463 4.429 288589.2"
254 .539 4.872 435048.2"
256.812 5.315 630053.0"
259.283 5.758 883042.4"
261.951 6.201 1204266.4"
264.817 6.644 1604804.1"
267.881 7.087 2096558.0"
271.142 7.530 2692235.8"
274.602 7.973 3405386.5"
278.258 8.416 4250363.5"
282.113 8.859 5242338.0"
286.165 9.302 6397324.5"
290.415 9.745 7732136.0"
294.862 10.188 9264413.0"
299.507 10.63111012616.0"
304.350 11.07312996026.0"
309.391 11.51615234761.0"
314.629 11.95917749712.0"

320.064 12.40220562626.0"
325.698 12.84523696110.0"
331.529 13.28827173516.0"
337.558 13.73131019014.0"
343.784 14.17435257704.0"
350.208 14.61739915388.0"
356.830 15.06045018740.0"
363.649 15.50350595220.0"
370.667 15.94656673208.0"
377.881 16.38963281728.0"
385.294 16.83270450808.0"
.000 Channel Basewidth"
.700 Channel Depth"
9.200 Channel Topwidth"
10.000 Grade Left"
10.000 Grade Right"
0.600 Grade %"
350.000 Length""

Barrel Yo 0.900 metre"
Barrel Ycr 0.867 metre"
Exit Velocity 2.248 m/sec"
Barrel Peak Outflow 1.430 c.m/sec"
Weir Peak Flow 1.251 c.m/sec"
Total Peak Outflow 2.680 c.m/sec"
Maximum level 243.714 metre"
Maximum storage 29770.400 c.m"
Centroidal lag 5.135 hours™
8.932 8.859 2.680 2.268 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
8.932 2.680 2.680 2.268"

CHANNEL DESIGN™

2.680 Current peak flow c.m/sec"

0.022 Manning "n*"

0. Cross-section type: O=trapezoidal; l=general”

0.000 Basewidth metre"

3.000 Left bank slope"

3.000 Right bank slope"

1.200 Channel depth metre"

0.290 Gradient %"
Depth of flow 0.826 metre"
Velocity 1.310 m/sec"
Channel capacity 7.263 c.m/sec"
Critical depth 0.695 metre"
ROUTE Channel Route 69"

69.00 Channel Route 69 Reach length ( metre)"



' 40

" 40

33

" 40

56

' 40

" 52

0.000
39.494
0.000
0.500
30.000
0.608
100.000
1

6
1000

2

X-factor <= 0.5"
K-lag ( seconds)™
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor™
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 2.680 c.m/sec"
8.932 2.680 2.680 2.268 c.m/sec"
HYDROGRAPH Combine 1000*"
Combine "
Node #"
flows meeting east of Komoka road"
Maximum Flow 2.680 c.m/sec"
Hydrograph volume 62590.340 c.m"
8.932 2.680 2.680 2.680"

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
8.932 0.000 2.680 2.680"

CATCHMENT 3"

1 Triangular SCS"
1 Equal length"
1 SCS method"
3 external area 3 - east portion of komoka road"
45.000 % Impervious"
0.610 Total Area"
190.000 Flow length"
2.000 Overland Slope"
0.336 Pervious Area"
190.000 Pervious length"
2.000 Pervious slope"
0.275 Impervious Area"
190.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®"
75.000 Pervious SCS Curve No."
0.433 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
8.467 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.164 0.000 2.680 2.680 c.m/sec"
Catchment 3 Pervious Impervious Total Area "
Surface Area 0.336 0.275 0.610 hectare"
Time of concentration 37.258 4.664 16.468 minutes"
Time to Centroid 136.710 88.525 105.974 minutes"
Rainfall depth 86.611 86.611 86.611 mm**
Rainfall volume 290.58 237.75 528.33 c.m"
Rainfall losses 49.126 5.911 29.679 mm**
Runoff depth 37.486 80.700 56.932 mm**
Runoff volume 125.76 221.52 347.29 c.m"
Runoff coefficient 0.433 0.938 0.660 "
Maximum Flow 0.030 0.159 0.164 c.m/sec"
HYDROGRAPH Add Runoff "
4 Add Runoff **
0.164 0.164 2.680 2.680"
DIVERSION"
3 Node number"*
0.059 Overflow threshold"
1.000 Required diverted fraction"
0 Conduit type; 1=Pipe;2=Channel"
Peak of diverted flow 0.105 c.m/sec"
Volume of diverted flow 73.065 c.m"
D1V00003.250hyd""
Major flow east of komoka road"
0.164 0.164 0.059 2.680 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
0.164 0.059 0.059 2.680"
CHANNEL DESIGN™
0.059 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.200 Channel depth metre"



" 0.290 Gradient %"

Depth of flow 0.197 metre"
Velocity 0.505 m/sec"
" Channel capacity 7.263 c.m/sec"
" Critical depth 0.151 metre"
" 53 ROUTE Channel Route 50"
' 50.00 Channel Route 50 Reach length ( metre)”

" 0.245 X-factor <= 0.5"
" 74.297 K-lag ( seconds)"
" 0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
" 30.000 K-lag ( seconds)"
" 0.500 Beta weighting factor"
" 100.000 Routing time step ( seconds)"
1 No. of sub-reaches"

" Peak outflow 0.059 c.m/sec"
" 0.164 0.059 0.059 2.680 c.m/sec"
" 40 HYDROGRAPH Combine 1001"

6 Combine **
1001  Node #"
minor flows east of komoka leaving via pipe network"

Maximum flow 0.059 c.m/sec"
Hydrograph volume 274.221 c.m"
" 0.164 0.059 0.059 0.059"
47 FILEI_O Read/Open DIV10000.250hyd""

1 1=read/open; 2=write/save"

2 1=rainfall; 2=hydrograph"
" 1 1=runoff; 2=inflow; 3=outflow; 4=junction"
" DI1V10000.250hyd""
" Major flow east of komoka road"

Total volume 73.065 c.m"

" Maximum Flow 0.105 c.m/sec"
" 0.105 0.059 0.059 0.059 c.m/sec"
" 40 HYDROGRAPH Start - New Tributary"
' 2 Start - New Tributary"
" 0.105 0.000 0.059 0.059"
" 40 HYDROGRAPH Add Runoff "
" 4  Add Runoff "
" 0.105 0.105 0.059 0.059"
' 52 CHANNEL DESIGN™
" 0.105 Current peak flow c.m/sec"

0.022 Manning "n*®*"

0. Cross-section type: O=trapezoidal; l=general™

0.000 Basewidth metre"
" 3.000 Left bank slope"

3.000 Right bank slope™

1.200 Channel depth metre"
" 0.290 Gradient %"
" Depth of flow 0.245 metre"
" Velocity 0.583 m/sec"

Channel capacity 7.263 c.m/sec"

" Critical depth 0.190 metre"
" 53 ROUTE Channel Route 15"
" 15.00 Channel Route 15 Reach length ( metre)”

0.000 X-factor <= 0.5"
19.298 K-lag ( seconds)"
" 0.000 Default(0) or user spec.(l) values used"
" 0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
" 0.679 Beta weighting factor"
" 60.000 Routing time step ( seconds)"
" 1 No. of sub-reaches"

Peak outflow 0.102 c.m/sec"
" 0.105 0.105 0.102 0.059 c.m/sec"
" 40 HYDROGRAPH Combine 1000

6 Combine "
1000 Node #"
flows meeting east of Komoka road"

" Maximum Flow 2.680 c.m/sec"
" Hydrograph volume 62663.402 c.m"

" 0.105 0.105 0.102 2.680"

' 40 HYDROGRAPH Confluence 1000™

" 7  Confluence "
" 1000 Node #"
Fflows meeting east of Komoka road"

" Maximum Flow 2.680 c.m/sec"
" Hydrograph volume 62663.402 c.m"
" 0.105 2.680 0.102 0.000""

" 58 CULVERT"
" 2.680 Culvert Q c.m/sec"
" 20.40 Length metre"



" 0.013 Manning "n*"
" 241.900 Upstream IL metre"
241.870 Downstream IL metre"
" 243.610 Weir Elev. metre"
" 20.000 Weir Breadth. metre"
" 116.900 Weir Left slope to 1"
116.900 Weir Right slope to 1"
" 243.200 Tail water elevation”
" 5 Barrel Option (Pipe/Box/CSPA/HE/VE)"

1.535 Barrel Height/Diameter"
0.975 Barrel Width"
0.500 Cc 001 CSP thin walled projecting"
" 0.900 Ke 012 Project from fill"
1. Number of Barrels"
39 Number of stages"
" Level Discharge Volume™
" 241 .900 0.000 0.0"
" 243.202 0.134 54.0"
243.207 0.268 54._3"
" 243.215 0.402 54._8"
" 243.227 0.536 55.5"
" 243.241 0.670 56.4"
243.260 0.804 57.5"
" 243.281 0.938 58.9"
" 243.306 1.072 60.4"
" 243.334 1.206 62.2"
243.365 1.340 64._2"
" 243.399 1.474 66.5"
" 243.436 1.608 69.0"
" 243.477 1.742 72.1"
243.520 1.876 77.4"
" 243.566 2.010 85.9"
" 243.616 2.144 98.0"
" 243.667 2.278 114.2"
243.722 2.412 135.1"
" 243.779 2.546 161.1"
" 243.838 2.680 192.8"
" 243.900 2.814 230.8"
243.964 2.948 275.4"
" 244 .070 3.082 361.0"
" 244.194 3.217 481.0"
" 244 .324 3.351 627.9"
244459 3.485 804.6"
" 244600 3.619 1013.9"
" 244 .745 3.753 1258.8"
" 244 896 3.887 1542 .3"
245.053 4.021 1867.6"
" 245.214 4.155 2238.0"
" 245.381 4.289 2656.9"
" 245 _.554 4.423 3127.8"
245.731 4.557 3654.5"
" 245.914 4.691 4240.5"
" 246.102 4.825 4889 .9"
" 246.296 4.959 5606.4"
246.495 5.093 6394.2"

.463 Channel Basewidth"
.535 Channel Depth"
.533 Channel Topwidth"
44 _.191 Grade Left"
44_.191 Grade Right"
" 0.290 Grade %"
" 15.000 Length"

ARpR

Barrel Yo 1.535 metre"
" Barrel Ycr 1.064 metre"
" Exit Velocity 2.335 m/sec"
" Barrel Peak Outflow 2.527 c.m/sec"
Weir Peak Flow 0.153 c.m/sec"
Total Peak Outflow 2.680 c.m/sec"
" Maximum level 243.635 metre"
" Maximum storage 192.781 c.m"
Centroidal lag 5.158 hours™
" 0.105 2.680 2.680 0.000 c.m/sec"
" 40 HYDROGRAPH Next link ™
" 5 Next link "
" 0.105 2.680 2.680 0.000"
' 52 CHANNEL DESIGN™
" 2.680 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
" 25.000 Left bank slope"



' 53

' 40

' 40

" 33

' 40

" 52

25.

000 Right bank slope™

1.000 Channel depth metre"
1.000 Gradient %"
Depth of flow 0.292 metre"
Velocity 1.259 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.298 metre"
ROUTE Channel Route 30"
30.00 Channel Route 30 Reach length ( metre)"
0.318 X-factor <= 0.5"
17.871 K-lag ( seconds)"™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)™
0.500 Beta weighting factor"
23.077 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.680 c.m/sec"
0.105 2.680 2.680 0.000 c.m/sec"
HYDROGRAPH  Combine 999"
6 Combine "
999 Node #"
Fflows meeting from external areas"
Maximum Flow 4.528 c.m/sec"
Hydrograph volume 76383.648 c.m"
0.105 2.680 2.680 4.528'
HYDROGRAPH Confluence 999"
7 Confluence "'
999 Node #'"
flows meeting from external areas™
Maximum Flow 4.528 c.m/sec"
Hydrograph volume 76383.648 c.m"
-105 4.528 2.680 0.000"
CATCHMENT 4"
1 Triangular SCS"
1 Equal length"
1 SCS method"
4 internal catchment"
1.800 % Impervious"

26.
130.
.000 Overland Slope"

26.
130.
.000 Pervious slope"
477 Impervious Area"
130.
.000 Impervious slope"
.250 Pervious Manning "n*
-000 Pervious SCS Curve N

~
WO w
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510 Total Area"
000 Flow length"

033 Pervious Area"
000 Pervious length"

000 Impervious length"

.000 Basewidth metre"
-000 Left bank slope"
.000 Right bank slope™
.000 Channel depth met

o."

re"

.482 Pervious Runoff coefficient”
.100 Pervious la/S coefficient”
.164 Pervious Initial abstraction"
.015 Impervious Manning "n**
-000 Impervious SCS Curve No."
.938 Impervious Runoff coefficient"
-100 Impervious la/S coefficient”
.518 Impervious Initial abstraction”
3.612 4.528 2.680 0.000 c.m/sec"
Catchment 4 Pervious Impervious Total Area "
Surface Area 26.033 0.477 26.510 hectare"
Time of concentration 24.737 3.289 24.015 minutes"
Time to Centroid 121.109 86.589 119.945 minutes"
Rainfall depth 86.611 86.611 86.611 mm**
Rainfall volume 2.2547 0.0413 2.2961 ha-m"
Rainfall losses 44.899 7.237 44 222 mm**
Runoff depth 41.712 79.374 42_.390 mm**
Runoff volume 1.0859 0.0379 1.1237 ha-m"
Runoff coefficient 0.482 0.938 0.491 "
Maximum flow 3.548 0.274 3.612 c.m/sec"
HYDROGRAPH Add Runoff *
4 Add Runoff "
3.612 6.267 2.680 0.000" Fi\x__
CHANNEL DESIGN™ :
.267 Current peak flow c.m/sec" internal flow
.022 Manning "n*®" ; H
0 Cross-section type: O=trapezoidal; l=general” contribution



lgrabowski
Callout
internal flow
contribution


" 53

1.000

50.00
0.350
24.086
0.000
0.500
30.000
0.500
30.000
1

Gradient %"
Depth of flow 0.401 metre"
Velocity 1.557 m/sec"
Channel capacity 71.548 c.m/sec"
Critical depth 0.418 metre"

ROUTE Channel Route 50"
Channel Route 50 Reach length ( metre)”
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 6.267 c.m/sec"
3.612 6.267 6.267 0.000 c.m/sec"



APPENDIX C

Stormwater Management
Post Development Model



Brantam Developments Inc.
Komoka Subdivision

SWM POND STORAGE DATA

El . Storage Pipe Outlet Discharge
evation Area - .
(m) (mz) Storage Increment Total Storage 150mm ¢ 450mm ¢ Combined Description
(m®) (m%) (m®ls) (m®ls) (m®/s)
Forebay (Dead Storage)
238.70 231 0 0
240.00 1010 806 806
Permanent Pool (Dead Storage)
238.70 1047 0 0
240.00 2054 2016 2016
240.00 - - 2822 Top of Permanent Pool
Extended Detention and Attenuation (Active Storage)
240.00 3152 0 0 0.000 0.000 0.000 Bottom of Extended Detention
240.20 3608 675.5 675.5 0.015 0.000 0.015
240.40 3874 749.7 1425.3 0.022 0.000 0.022
240.60 4132 800.5 2225.8 0.028 0.000 0.028
240.80 4399 853.0 3078.8 0.033 0.000 0.033
241.00 4673 907.1 3985.9 0.037 0.076 0.113
241.20 4956 962.8 4948.7 0.041 0.081 0.122
241.40 5247 1020.2 5969.0 0.044 0.270 0.314
241.60 5547 1079.3 7048.2 0.047 0.373 0.420
241.80 5854 1140.0 8188.2 0.050 0.454 0.504
242.00 6170 1202.3 9390.6 0.053 0.522 0.575 Overflow location
242.20 6494 1266.3 10656.9 0.055 0.582 0.637
242.30 6675 657.7 11314.6 0.057 0.610 0.666 Top of Pond

G:\CLIENT\13890\1\SWM\1389-1 SWM Calcs.xlsx




SWM POND FOREBAY REQUIREMENTS

1) Settling Length: Length required to settle 150um size particles
Distance = \/ er where r= 4.9 1 Length to width ratio of forebay
Vs Q,= 0.033 Peak outflow from extended detention zone

Vs= 0.0003 m/s Settling velocity

Distance = 232 m
2) Dispersion Length: Length required for dispersion of incoming fluid jet
Distance = _8Q where Q= 1.64 m*/s for 2 year storm event
dV; d= 1.30 m  Depth of permanent pool in forebay
V= 0.5 m/s Desired velocity in forebay
Distance = 20.18 m
FOREBAY LENGTH PROVIDED = 34 m at bottom elevation from inlet to forebay b
3) Bottom Width: Minimum forebay bottom width
Width = _Dist.
8
Width = 34
8
Width = 425 m
AVERAGE FOREBAY WIDTH PROVIDED = 7m at bottom elevation
4) Maximum Area: Surface area of the forebay should not exceed 1/3 of the total permanent poo
Atorebay = 1010 m* at top elevation
Aperm.pool = 3063 m* at top elevation

Aforebay < 1/3 Aperm .pool
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- BLOCK 180 OPEN SPACE (0.302Ha)

TOTAL AREA SERVED = 18.09Ha

m CATCHMENT ID
| \o%
T POST DEVELOPMENT
MODEL TO SWM POND
m PROPOSED OVERLAND FLOW ROUTE r ARCHIBALD, GRAY & McKAY
ENGINEERING LTD.
SCALE 1:2000 L-m 3514 WHITE OAK ROAD, LONDON, ON, N6E 279
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Internal Flows to Pond



2 Year Storm
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MIDUSS Output
MIDUSS version
MIDUSS created

Version 2.07

rev. 387"

Friday, September 23, 2005"

10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\"*
november 2018-all external areas diverted through channel®
Output filename: 2 year post phase 1 - final-1.out"
Licensee name: Igrabowski"
Company "
Date & Time last used: 2/19/2019 at 10:53:25 AM"
TIME PARAMETERS"
.000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"
690 Coefficient A"
-500 Constant B
-800 Exponent C"
-380 Fraction R"
000 Duration"
.000 Time step multiplier”
Maximum intensity 101.773 mm/hr*
Total depth 33.312 mm**
4 2hyd Hydrograph extension used in this file"
CATCHMENT 101"
1 Triangular SCS"
3 Specify values"
1 SCS method"
101 No description”
.000 % Impervious"
-120 Total Area"
-500 Flow length"
.000 Overland Slope"
-099 Pervious Area'
-500 Pervious length"
.000 Pervious slope"
.021 Impervious Area"
.000 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n""
-000 Pervious SCS Curve No."
.210 Pervious Runoff coefficient"
-100 Pervious la/S coefficient"
.164 Pervious Initial abstraction"
.015 Impervious Manning *n*"
-000 Impervious SCS Curve No."
-850 Impervious Runoff coefficient"
-100 Impervious la/S coefficient”
.518 Impervious Initial abstraction”
0.656 0.000 0.000 0.000 c.m/sec"
Catchment 101 Pervious Impervious Total Area "
Surface Area 2.099 3.021 5.120 hectare"
Time of concentration 32.497 0.687 5.612 minutes"
Time to Centroid 138.732 87.060 95.061 minutes"
Rainfall depth 33.312 33.312 33.312 mm**
Rainfall volume 699.28 1006.28 1705.57 c.m"
Rainfall losses 26.323 6.804 14.807 mm**
Runoff depth 6.988 26.508 18.505 mm**
Runoff volume 146.70 800.75 947 .45 c.m"
Runoff coefficient 0.210 0.850 0.588 "
Maximum flow 0.033 0.655 0.656 c.m/sec"
HYDROGRAPH Add Runoff *
4  Add Runoff "
0.656 0.656 0.000 0.000"
CHANNEL DESIGN"
.656 Current peak flow c.m/sec"
.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
.270 Channel depth metre"
.350 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.127 metre"
Velocity 0.693 m/sec"



' 53

' 40

" 40

33

" 40

52

Channel capacity 3.449 c.m/sec"

Critical depth 0.117 metre"
ROUTE Channel Route 406"
406.00 Channel Route 406 Reach length ( metre)"

0.465 X-factor <= 0.5"
219.764 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches"
Peak outflow 0.649 c.m/sec"
0.656 0.656 0.649 0.000 c.m/sec"
HYDROGRAPH Combine 8000
6 Combine "
8000 Node #"
flows at intersection of street d & c"

Maximum Flow 0.649 c.m/sec"
Hydrograph volume 947 .449 c.m"
0.656 0.656 0.649 0.649"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.656 0.000 0.649 0.649"
CATCHMENT 102"
1 Triangular SCS"
3 Specifty values”
1 SCS method"
102 No description”
.000 % Impervious"

[¢))
a1

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

3.330 Total Area"
38.500 Flow length"
2.000 Overland Slope"
1.498 Pervious Area"
38.500 Pervious length"
2.000 Pervious slope"
1.831 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.210 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.398 0.000 0.649 0.649 c.m/sec"
Catchment 102 Pervious Impervious Total Area "
Surface Area 1.498 1.831 3.330
Time of concentration 29.398 0.687 5.780
Time to Centroid 134.999 87.060 95.564
Rainfall depth 33.312 33.312 33.312
Rainfall volume 499.18 610.11 1109.28
Rainfall losses 26.325 6.804 15.588
Runoff depth 6.987 26.508 17.724
Runoff volume 104.70 485 .49 590.19
Runoff coefficient 0.210 0.850 0.562
Maximum Flow 0.025 0.397 0.398

HYDROGRAPH Add Runoff ™
4 Add Runoff **
0.398 0.398 0.649 0.649"
CHANNEL DESIGN™
0.398 Current peak flow c.m/sec"
0.015 Manning "n®"

1. Cross-section type: O=trapezoidal; l=general"

7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000""
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.350 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"

Depth of flow 0.105 metre"
Velocity 0.588 m/sec"
Channel capacity 3.449 c.m/sec"

c.m/sec"
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" 40

40

' 33

40
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Critical depth 0.096 metre"
ROUTE Channel Route 300"
300.00 Channel Route 300 Reach length ( metre)”
0.464 X-factor <= 0.5"
191.366 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches"
Peak outflow 0.387 c.m/sec"
0.398 0.398 0.387 0.649 c.m/sec"
HYDROGRAPH Combine 8000"
6 Combine *
8000 Node #'"
flows at intersection of street d & c"

Maximum flow 1.037 c.m/sec"
Hydrograph volume 1537.641 c.m"
0.398 0.398 0.387 1.037"

HYDROGRAPH Confluence 8000""
7 Confluence '
8000 Node #"
flows at intersection of street d & c”

Maximum Flow 1.037 c.m/sec"
Hydrograph volume 1537.641 c.m"
0.398 1.037 0.387 0.000"

CATCHMENT 103"
1 Triangular SCS"
3 Specify values™
1 SCS method"

103 No description”

hectare"
minutes"
minutes"
mm**

c.m/sec"

55.000 % Impervious"
0.530 Total Area"
41.000 Flow length"
2.000 Overland Slope"
0.238 Pervious Area"
41.000 Pervious length"
2.000 Pervious slope"
0.291 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®*
78.000 Pervious SCS Curve No."
0.210 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.063 1.037 0.387 0.000 c.m/sec"
Catchment 103 Pervious Impervious Total Area "
Surface Area 0.238 0.291 0.530
Time of concentration 30.529 0.687 5.982
Time to Centroid 136.358 87.060 95.807
Rainfall depth 33.312 33.312 33.312
Rainfall volume 79.45 97.10 176.55
Rainfall losses 26.323 6.804 15.588
Runoff depth 6.989 26.508 17.724
Runoff volume 16.67 77.27 93.94
Runoff coefficient 0.210 0.850 0.562
Maximum Flow 0.004 0.063 0.063
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.063 1.060 0.387 0.000"
CHANNEL DESIGN™
1.060 Current peak flow c.m/sec"
0.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general"
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.330 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
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40

' 40

' 33

' 40

' 52

Depth of flow 0.156 metre"
Velocity 0.790 m/sec"
Channel capacity 3.349 c.m/sec"
Critical depth 0.143 metre"
ROUTE Channel Route 166"
166.00 Channel Route 166 Reach length ( metre)”
0.441 X-factor <= 0.5"
157.574 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.836 c.m/sec"
0.063 1.060 0.836 0.000 c.m/sec"
HYDROGRAPH Combine 8001"
6 Combine "
8001 Node #"
flows entering pond"
Maximum flow 0.836 c.m/sec"
Hydrograph volume 1631.580 c.m"
0.063 1.060 0.836 0.836
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HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"

0.063 0.000 0.836 0.836

CATCHMENT 104"
1 Triangular SCS"
3 Specify values"
1 SCS method"

104 No description”

.000 % Impervious"
.780 Total Area"
.500 Flow length”

0.0400 0.0400"

.000 Overland Slope"
.008 Pervious Area"
.500 Pervious length"
.000 Pervious slope"
772 Impervious Area'
.000 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n*"
.000 Pervious SCS Curve No."
.210 Pervious Runoff coefficient"
-100 Pervious la/S coefficient”
.164 Pervious Initial abstraction”
.015 Impervious Manning *n*"
.000 Impervious SCS Curve No."
-850 Impervious Runoff coefficient”
.100 Impervious la/S coefficient”
.518 Impervious Initial abstraction"
0.602 0.000 0.836 0.836 c.m/sec"
Catchment 104 Pervious Impervious Total Area
Surface Area 2.008 2.772 4.780
Time of concentration 30.752 0.687 5.506
Time to Centroid 136.626 87.060 95.005
Rainfall depth 33.312 33.312 33.312
Rainfall volume 668.77 923.54 1592.31
Rainfall losses 26.323 6.804 15.002
Runoff depth 6.988 26.508 18.310
Runoff volume 140.30 734.90 875.20
Runoff coefficient 0.210 0.850 0.581
Maximum Flow 0.033 0.601 0.602
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.602 0.602 0.836 0.836
CHANNEL DESIGN™
.602 Current peak flow c.m/sec"
.015 Manning "n*"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
.270 Channel depth metre"
.250 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"

Depth of flow 0.131 metre"

hectare"
minutes"
minutes"
mm"*

c.m"

mm**

mm**

c.m"

c.m/sec"
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Velocity 0.601 m/sec"

Channel capacity 2.915 c.m/sec"
Critical depth 0.112 metre"
ROUTE Channel Route 500"

500.00 Channel Route 500 Reach length ( metre)"

0.458 X-factor <= 0.5"
311.874 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches"
Peak outflow 0.542 c.m/sec"
0.602 0.602 0.542 0.836 c.m/sec"
HYDROGRAPH  Combine 8001"
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 1.378 c.m/sec"
Hydrograph volume 2506.781 c.m"
0.602 0.602 0.542 1.378"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.602 0.000 0.542 1.378"
CATCHMENT 105"
1 Triangular SCS"
3 Specify values"
1 SCS method"
105 No description”
70.000 % Impervious"
3.090 Total Area"
110.000 Flow length"
2.000 Overland Slope"
0.927 Pervious Area'
110.000 Pervious length"

1.000 Pervious slope"

2.163 Impervious Area"

4.000 Impervious length"

2.000 Impervious slope"

0.250 Pervious Manning "n""

78.000 Pervious SCS Curve No."

0.210 Pervious Runoff coefficient"

0.100 Pervious la/S coefficient"

7.164 Pervious Initial abstraction"

0.015 Impervious Manning *n*"

98.000 Impervious SCS Curve No."

0.850 Impervious Runoff coefficient"

0.100 Impervious la/S coefficient”

0.518 Impervious Initial abstraction”

0.469 0.000 0.542 1.378 c.m/sec"

Catchment 105 Pervious Impervious Total Area "
Surface Area 0.927 2.163 3.090 hectare"
Time of concentration 67.949 0.687 7.517 minutes"
Time to Centroid 181.365 87.060 96.636 minutes"
Rainfall depth 33.312 33.312 33.312 mm**
Rainfall volume 308.80 720.53 1029.34 c.m"
Rainfall losses 26.321 6.804 12.659 mm**
Runoff depth 6.991 26.508 20.653 mm**
Runoff volume 64 .81 573.36 638.17 c.m"
Runoff coefficient 0.210 0.850 0.658 "
Maximum flow 0.008 0.469 0.469 c.m/sec"

HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.469 0.469 0.542 1.378"
CHANNEL DESIGN™
0.469 Current peak flow c.m/sec"
0.015 Manning "n*®"

1. Cross-section type: O=trapezoidal; l=general”

7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14 _.500 20.000™
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.500 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400""
Depth of flow 0.105 metre"
Velocity 0.699 m/sec"
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' 40

" 40
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Channel capacity
Critical depth

ROUTE Channel Route

80.00 Channel Route 80
0.452 X-factor <= 0.5"
85.798 K-lag ( seconds)™
0.000 Default(0) or user s
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting facto
75.000 Routing time step

1 No. of sub-reaches

4.123 c.m/sec"
0.102 metre"
80"
Reach length ( metre)"

pec. (1) values used"

-
( seconds)"

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

c.m/sec"

Peak outflow 0.367 c.m/sec"
0.469 0.469 0.367 1.378 c.m/sec"
HYDROGRAPH Combine 8001"
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 1.581 c.m/sec"
Hydrograph volume 3144.949 c.m"
0.469 0.469 0.367 1.581"
HYDROGRAPH Confluence 8001"
7 Confluence "'
8001 Node #'"
flows entering pond"
Maximum flow 1.581 c.m/sec"
Hydrograph volume 3144.949 c.m"
-469 1.581 0.367 0.000"
CATCHMENT 106"
Triangular SCS"
1 Equal length"
1 SCS method"
106 pond area direct”
50.000 % Impervious"
1.240 Total Area"
5.000 Flow length"
20.000 Overland Slope"
0.620 Pervious Area"
5.000 Pervious length"
20.000 Pervious slope"
0.620 Impervious Area"
5.000 Impervious length"
20.000 Impervious slope"
0.250 Pervious Manning "n*""
78.000 Pervious SCS Curve No."
0.210 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.142 1.581 0.367 0.000 c.m/sec"
Catchment 106 Pervious Impervious Total Area "
Surface Area 0.620 0.620 1.240
Time of concentration 4.329 0.393 1.245
Time to Centroid 104.923 86.699 90.644
Rainfall depth 33.312 33.312 33.312
Rainfall volume 206.53 206.53 413.07
Rainfall losses 26.382 8.225 17.304
Runoff depth 6.929 25.087 16.008
Runoff volume 42.96 155.54 198.50
Runoff coefficient 0.210 0.850 0.530
Maximum Flow 0.021 0.135 0.142
HYDROGRAPH Add Runoff "
4 Add Runoff **
0.142 1.640 0.367 0.000"
POND DESIGN"
1.640 Current peak flow c.m/sec"
2.395 Target outflow c.m/sec"
3344.0 Hydrograph volume c.m"
13. Number of stages"
240.000 Minimum water level metre"
242 .300 Maximum water level metre"
240.000 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™
240.000 0.000 0.0"
240.200 0.015 675.5"
240.400 0.022 1425_3"
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OUTFLOW
Upstream
invert

240.
240.

000
790

.028
.033
.140
.193
.343
442
.522
-590
.651
.680
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PIPE"
Downstr™m
invert
239.900
240.680

Peak outflow
level
Maximum storage
Centroidal lag

Max imum

0.

142

1.640

2225.8"
3078.8"
3985.9"
4948 7"
5969.0"
7048.2"
8188.2"
9390.6"
10656.9"
11314.6"

Pipe Pipe Manning
Length Diameter n*
14.330 0.150 0.013
16.300 0.450 0.013

0.033 c.m/sec"
240.789 metre"
3031.383 c.m"
16.281 hours™
0.033 0.000 c.m/sec"

Entry”
loss Ke"
0.500"
0.500"
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MIDUSS version Version 2.07 rev. 387"
MIDUSS created Friday, September 23, 2005"

10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\"*
november 2018-all external areas diverted through channel®

Output filename: 25 year post phase 1 - final-1.out"
Licensee name: Igrabowski"
Company "

Date & Time last used: 2/19/2019 at 11:07:09 AM™
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TIME PARAMETERS™

.000 Time Step"

000 Max. Storm length"

000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"

000 Coefficient A"

.000 Constant B"

-820 Exponent C"

-380 Fraction R"

000 Duration"

.000 Time step multiplier”
Maximum intensity 202.437 mm/hr*
Total depth 60.381 mm**

5  25hyd Hydrograph extension used in this file"
CATCHMENT 101"

1 Triangular SCS"

3 Specify values"

SCS method"

101 No description”

[EY

.000 % Impervious"
.120 Total Area”
-500 Flow length"

HYDROGRAPH Add Runoff ™
4 Add Runoff "
1.416 1.416 0.000 0.000"
CHANNEL DESIGN™

.416 Current peak flow c.m/sec"
.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

.270 Channel depth metre"
-350 Gradient %"

0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.174 metre"
Velocity 0.881 m/sec"

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

.000 Overland Slope"

-099 Pervious Area'

-500 Pervious length"

.000 Pervious slope"

.021 Impervious Area"

.000 Impervious length"

.000 Impervious slope"

.250 Pervious Manning "n""

-000 Pervious SCS Curve No."

.376 Pervious Runoff coefficient"

-100 Pervious la/S coefficient"

.164 Pervious Initial abstraction"

.015 Impervious Manning *n*"

-000 Impervious SCS Curve No."

.912 Impervious Runoff coefficient"

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction”

1.416 0.000 0.000 0.000 c.m/sec"

Catchment 101 Pervious Impervious Total Area "
Surface Area 2.099 3.021 5.120
Time of concentration 18.679 0.508 4.874
Time to Centroid 117.231 84.526 92.384
Rainfall depth 60.381 60.381 60.381
Rainfall volume 1267 .53 1824.00 3091.53
Rainfall losses 37.742 10.635 21.749
Runoff depth 22.639 49747 38.633
Runoff volume 475.24 1502.75 1977 .99
Runoff coefficient 0.376 0.912 0.692
Maximum flow 0.173 1.398 1.416

c.m/sec"



' 53

' 40

" 40

33

" 40

52

Channel capacity 3.449 c.m/sec"

Critical depth 0.163 metre"
ROUTE Channel Route 406"
406.00 Channel Route 406 Reach length ( metre)"

0.448 X-factor <= 0.5"
172.780 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches
Peak outflow 1.266 c.m/sec"
1.416 1.416 1.266 0.000 c.m/sec"
HYDROGRAPH Combine 8000"
6 Combine "
8000 Node #"
flows at intersection of street d & c"

Maximum Flow 1.266 c.m/sec"
Hydrograph volume 1977 .985 c.m"
1.416 1.416 1.266 1.266"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
1.416 0.000 1.266 1.266"
CATCHMENT 102"
1 Triangular SCS"
3 Specifty values”
1 SCS method"
102 No description”
.000 % Impervious"

[¢))
a1

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

3.330 Total Area"
38.500 Flow length"
2.000 Overland Slope"
1.498 Pervious Area"
38.500 Pervious length"
2.000 Pervious slope"
1.831 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.863 0.000 1.266 1.266 c.m/sec"
Catchment 102 Pervious Impervious Total Area "
Surface Area 1.498 1.831 3.330
Time of concentration 16.898 0.508 4.958
Time to Centroid 114.965 84.525 92.791
Rainfall depth 60.381 60.381 60.381
Rainfall volume 904 .82 1105.89 2010.70
Rainfall losses 37.718 10.635 22.822
Runoff depth 22.663 49.747 37.559
Runoff volume 339.61 911.11 1250.72
Runoff coefficient 0.376 0.912 0.671
Maximum Flow 0.133 0.847 0.863

HYDROGRAPH Add Runoff ™
4 Add Runoff **
0.863 0.863 1.266 1.266"
CHANNEL DESIGN™
0.863 Current peak flow c.m/sec"
0.015 Manning "n®"

1. Cross-section type: O=trapezoidal; l=general"

7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000""
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.350 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"

Depth of flow 0.142 metre"
Velocity 0.756 m/sec"
Channel capacity 3.449 c.m/sec"

c.m/sec"
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Critical depth 0.131 metre"
ROUTE Channel Route 300"
300.00 Channel Route 300 Reach length ( metre)”
0.473 X-factor <= 0.5"
297.583 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.838 c.m/sec"
0.863 0.863 0.838 1.266 c.m/sec"
HYDROGRAPH Combine 8000"
6 Combine *
8000 Node #'"
flows at intersection of street d & c"

Maximum flow 1.796 c.m/sec"
Hydrograph volume 3228.702 c.m"
0.863 0.863 0.838 1.796"

HYDROGRAPH Confluence 8000""
7 Confluence '
8000 Node #"
flows at intersection of street d & c”

Maximum Flow 1.796 c.m/sec"
Hydrograph volume 3228.702 c.m"
0.863 1.796 0.838 0.000"

CATCHMENT 103"
1 Triangular SCS"
3 Specify values™
1 SCS method"

103 No description”

hectare"
minutes"
minutes"
mm**

55.000 % Impervious"
0.530 Total Area"
41.000 Flow length"
2.000 Overland Slope"
0.238 Pervious Area"
41.000 Pervious length"
2.000 Pervious slope"
0.291 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®*
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.137 1.796 0.838 0.000 c.m/sec"
Catchment 103 Pervious Impervious Total Area "
Surface Area 0.238 0.291 0.530
Time of concentration 17.548 0.508 5.134
Time to Centroid 115.777 84.526 93.011
Rainfall depth 60.381 60.381 60.381
Rainfall volume 144 .01 176.01 320.02
Rainfall losses 37.721 10.635 22.824
Runoff depth 22.660 49_747 37.558
Runoff volume 54.04 145.01 199.06
Runoff coefficient 0.376 0.912 0.671
Maximum Flow 0.021 0.135 0.137

HYDROGRAPH Add Runoff ™
4 Add Runoff **

0.137 1.877 0.838 0.000"
CHANNEL DESIGN™
1.877 Current peak flow c.m/sec"
0.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general"
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.330 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"

c.m/sec"



53

40

' 40

' 33

' 40

' 52

Depth of flow 0.199 metre"
Velocity 0.939 m/sec"
Channel capacity 3.349 c.m/sec"
Critical depth 0.185 metre"
ROUTE Channel Route 166"
166.00 Channel Route 166 Reach length ( metre)”
0.422 X-factor <= 0.5"
132.556 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.852 c.m/sec"
0.137 1.877 1.852 0.000 c.m/sec"
HYDROGRAPH  Combine 8001"
6 Combine "
8001 Node #"
flows entering pond"
Maximum flow 1.852 c.m/sec"
Hydrograph volume 3427.759 c.m"
0.137 1.877 1.852 1.852"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.137 0.000 1.852 1.852"

CATCHMENT 104"
1 Triangular SCS"
3 Specify values"
1 SCS method"

104 No description”
58.000 % Impervious"
4.780 Total Area"
41.500 Flow length”
2.000 Overland Slope"
2.008 Pervious Area"
41.500 Pervious length"
2.000 Pervious slope"
2.772 Impervious Area'
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*"
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
1.302 0.000 1.852 1.852 c.m/sec"
Catchment 104 Pervious Impervious Total Area
Surface Area 2.008 2.772 4.780
Time of concentration 17.676 0.508 4.766
Time to Centroid 115.944 84.526 92.318
Rainfall depth 60.381 60.381 60.381
Rainfall volume 1212.22 1674.01 2886.23
Rainfall losses 37.722 10.635 22.012
Runoff depth 22.659 49.747 38.370
Runoff volume 454 .90 1379.18 1834.08
Runoff coefficient 0.376 0.912 0.687
Maximum Flow 0.173 1.283 1.302
HYDROGRAPH Add Runoff "
4  Add Runoff "
1.302 1.302 1.852 1.852"
CHANNEL DESIGN™
1.302 Current peak flow c.m/sec"
0.015 Manning "n*"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
0.270 Channel depth metre"
0.250 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.180 metre"

hectare"

c.m/sec"
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Velocity 0.764
Channel capacity 2.915
Critical depth 0.157
ROUTE Channel Route 500"
500.00 Channel Route 500 Reach length
0.439 X-factor <= 0.5"
245 _437 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"

2 No. of sub-reaches"

Peak outflow 1.205
1.302 1.302 1.205
HYDROGRAPH Combine 8001"
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 3.058
Hydrograph volume 5261.835
1.302 1.302 1.205

HYDROGRAPH Start - New Tributary"

2 Start - New Tributary"
1.302 0.000

CATCHMENT 105"

1 Triangular SCS"

3 Specify values"

1  SCS method"

1.205

m/sec"
c.m/sec"
metre™

( metre)"

used"

c.m/sec"
1.852 c.m/sec"

3.058"

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

c.m/sec"

105 No description”
70.000 % Impervious"
3.090 Total Area"
110.000 Flow length"
2.000 Overland Slope"
0.927 Pervious Area'
110.000 Pervious length"
1.000 Pervious slope"
2.163 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n""
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient"
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction”
1.003 0.000 1.205 3.058 c.m/sec"
Catchment 105 Pervious Impervious Total Area "
Surface Area 0.927 2.163 3.090
Time of concentration 39.056 0.508 6.807
Time to Centroid 143.166 84.526 94.107
Rainfall depth 60.381 60.381 60.381
Rainfall volume 559.74 1306.05 1865.79
Rainfall losses 37.712 10.635 18.758
Runoff depth 22.670 49747 41.624
Runoff volume 210.15 1076 .02 1286.17
Runoff coefficient 0.376 0.912 0.751
Maximum flow 0.047 1.001 1.003
HYDROGRAPH Add Runoff *
4 Add Runoff "
1.003 1.003 1.205 3.058"
CHANNEL DESIGN"
1.003 Current peak flow c.m/sec"
0.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
0.270 Channel depth metre"
0.500 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.140 metre"
Velocity 0.896 m/sec"



' 53

' 40

" 40

33

" 40

54

Channel capacity 4.123 c.m/sec"
Critical depth 0.140 metre"
ROUTE Channel Route 80"
80.00 Channel Route 80 Reach length ( metre)"
0.429 X-factor <= 0.5"
66.983 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
75.000 Routing time step ( seconds)"

1 No. of sub-reaches
Peak outflow

1.003 1.003
HYDROGRAPH Combine
6 Combine "
8001 Node #"

flows entering pond™
Maximum Flow
Hydrograph volume
1.003 1.003
HYDROGRAPH Confluence
7 Confluence "'
8001 Node #'"
flows entering pond"
Maximum flow
Hydrograph volume
.003 3.397
CATCHMENT 106"
1 Triangular SCS"
1 Equal length"
1 SCS method"

0.831 c.m/sec"

0.831 3.058 c.m/sec"
8001""

3.397 c.m/sec"
6548.003 c.m"
0.831 3.397"
8001""

3.397 c.m/sec"
6548.003 c.m"
0.831 0.000"

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

c.m/sec"

106 pond area direct”
50.000 % Impervious"
1.240 Total Area"
5.000 Flow length"
20.000 Overland Slope"
0.620 Pervious Area"
5.000 Pervious length"
20.000 Pervious slope"
0.620 Impervious Area"
5.000 Impervious length"
20.000 Impervious slope"
0.250 Pervious Manning "n*""
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.350 3.397 0.831 0.000 c.m/sec"
Catchment 106 Pervious Impervious Total Area "
Surface Area 0.620 0.620 1.240
Time of concentration 2.488 0.291 0.989
Time to Centroid 96.602 83.681 87.783
Rainfall depth 60.381 60.381 60.381
Rainfall volume 374.36 374.36 748.73
Rainfall losses 38.028 12.329 25.178
Runoff depth 22.354 48.052 35.203
Runoff volume 138.59 297.92 436.52
Runoff coefficient 0.376 0.912 0.644
Maximum Flow 0.100 0.286 0.350
HYDROGRAPH Add Runoff "
4 Add Runoff **
0.350 3.531 0.831 0.000"
POND DESIGN"
3.531 Current peak flow c.m/sec"
2.395 Target outflow c.m/sec"
6985.0 Hydrograph volume c.m"
13. Number of stages"
240.000 Minimum water level metre"
242 .300 Maximum water level metre"
240.000 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™
240.000 0.000 0.0"
240.200 0.015 675.5"
240.400 0.022 1425.3"
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600
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200
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OUTFLOW
Upstream
invert

240.
240.

000
790

.028
.033
.113
.122
.314
.420
.504
.575
.637
.666
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PIPE"
Downstr™m
invert
239.900
240.730

Peak outflow
level
Maximum storage
Centroidal lag

Max imum

0.

350

3.531

2225.8"
3078.8"
3985.9"
4948 7"
5969.0"
7048.2"
8188.2"
9390.6"
10656.9"
11314.6"

Pipe Pipe Manning
Length Diameter n*
14.330 0.150 0.013
16.300 0.450 0.013

0.242 c.m/sec"
241.325 metre"
5585.151 c.m"
12.095 hours™
0.242 0.000 c.m/sec"

Entry”
loss Ke"
0.500"
0.500"
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TIME PARAMETERS™

.000 Time Step"

000 Max. Storm length"

000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"

530 Coefficient A"

.297 Constant B"
.794 Exponent C"
.380 Fraction R"

000 Duration”

.000 Time step multiplier”
Maximum intensity 257.108 mm/hr*
Total depth 71.801 mm**

6  100hyd Hydrograph extension used in this file"
CATCHMENT 101"

1 Triangular SCS"

3 Specify values"

SCS method"

101 No description”

[EY

.000 % Impervious"
.120 Total Area”
-500 Flow length"

HYDROGRAPH Add Runoff ™
4 Add Runoff "
1.834 1.834 0.000 0.000"
CHANNEL DESIGN™

.834 Current peak flow c.m/sec"
.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

.270 Channel depth metre"
-350 Gradient %"

0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.194 metre"
Velocity 0.952 m/sec"

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

.000 Overland Slope"

-099 Pervious Area'

-500 Pervious length"

.000 Pervious slope"

.021 Impervious Area"

.000 Impervious length"

.000 Impervious slope"

.250 Pervious Manning "n""

-000 Pervious SCS Curve No."

427 Pervious Runoff coefficient"

-100 Pervious la/S coefficient"

.164 Pervious Initial abstraction"

.015 Impervious Manning *n*"

.000 Impervious SCS Curve No."

.925 Impervious Runoff coefficient"

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction”

1.834 0.000 0.000 0.000 c.m/sec"

Catchment 101 Pervious Impervious Total Area "
Surface Area 2.099 3.021 5.120
Time of concentration 15.727 0.460 4.461
Time to Centroid 114.150 84.329 92.145
Rainfall depth 71.801 71.801 71.801
Rainfall volume 1507.25 2168.97 3676.22
Rainfall losses 41.197 11.925 23.927
Runoff depth 30.604 59.876 47.874
Runoff volume 642_44 1808.73 2451.17
Runoff coefficient 0.427 0.925 0.721
Maximum flow 0.258 1.795 1.834

c.m/sec"
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Channel capacity 3.449 c.m/sec"

Critical depth 0.183 metre"
ROUTE Channel Route 406"
406.00 Channel Route 406 Reach length ( metre)"

0.441 X-factor <= 0.5"
159.876 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches
Peak outflow 1.543 c.m/sec"
1.834 1.834 1.543 0.000 c.m/sec"
HYDROGRAPH Combine 8000"
6 Combine "
8000 Node #"
flows at intersection of street d & c"

Maximum Flow 1.543 c.m/sec"
Hydrograph volume 2451.168 c.m"
1.834 1.834 1.543 1.543"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
1.834 0.000 1.543 1.543"
CATCHMENT 102"
1 Triangular SCS"
3 Specifty values”
1 SCS method"
102 No description”
.000 % Impervious"

[¢))
a1

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

3.330 Total Area"
38.500 Flow length"
2.000 Overland Slope"
1.498 Pervious Area"
38.500 Pervious length"
2.000 Pervious slope"
1.831 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
1.121 0.000 1.543 1.543 c.m/sec"
Catchment 102 Pervious Impervious Total Area "
Surface Area 1.498 1.831 3.330
Time of concentration 14.227 0.460 4.517
Time to Centroid 112.123 84.329 92.520
Rainfall depth 71.801 71.801 71.801
Rainfall volume 1075.94 1315.04 2390.98
Rainfall losses 41.226 11.925 25.111
Runoff depth 30.575 59.876 46.690
Runoff volume 458.16 1096.63 1554.79
Runoff coefficient 0.427 0.925 0.701
Maximum Flow 0.199 1.088 1.121

HYDROGRAPH Add Runoff ™
4 Add Runoff **
1.121 1.121 1.543 1.543"
CHANNEL DESIGN™
1.121 Current peak flow c.m/sec"
0.015 Manning "n®"

1. Cross-section type: O=trapezoidal; l=general"

7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000""
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.350 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"

Depth of flow 0.158 metre"
Velocity 0.820 m/sec"
Channel capacity 3.449 c.m/sec"

c.m/sec"
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Critical depth 0.147 metre"
ROUTE Channel Route 300"
300.00 Channel Route 300 Reach length ( metre)”
0.469 X-factor <= 0.5"
274.258 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.955 c.m/sec"
1.121 1.121 0.955 1.543 c.m/sec"
HYDROGRAPH Combine 8000
6 Combine "
8000 Node #'"
flows at intersection of street d & c"

Maximum flow 2.239 c.m/sec"
Hydrograph volume 4005.960 c.m"
1.121 1.121 0.955 2.239"

HYDROGRAPH Confluence 8000""
7 Confluence '
8000 Node #"
flows at intersection of street d & c”

Maximum Flow 2.239 c.m/sec"
Hydrograph volume 4005.960 c.m"
1.121 2.239 0.955 0.000"

CATCHMENT 103"
1 Triangular SCS"
3 Specify values™
1 SCS method"

103 No description”

hectare"
minutes"
minutes"
mm**

c.m/sec"

55.000 % Impervious"
0.530 Total Area"
41.000 Flow length"
2.000 Overland Slope"
0.238 Pervious Area"
41.000 Pervious length"
2.000 Pervious slope"
0.291 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®*
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.178 2.239 0.955 0.000 c.m/sec"
Catchment 103 Pervious Impervious Total Area "
Surface Area 0.238 0.291 0.530
Time of concentration 14.775 0.460 4.682
Time to Centroid 112.843 84.329 92.739
Rainfall depth 71.801 71.801 71.801
Rainfall volume 171.25 209.30 380.55
Rainfall losses 41.188 11.925 25.093
Runoff depth 30.613 59.876 46.708
Runoff volume 73.01 174.54 247 .55
Runoff coefficient 0.427 0.925 0.701
Maximum Flow 0.030 0.173 0.178
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.178 2.337 0.955 0.000"
CHANNEL DESIGN™
2.337 Current peak flow c.m/sec"
0.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general"
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.330 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
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Depth of flow 0.219 metre"
Velocity 1.002 m/sec"
Channel capacity 3.349 c.m/sec"
Critical depth 0.205 metre"
ROUTE Channel Route 166"
166.00 Channel Route 166 Reach length ( metre)”
0.413 X-factor <= 0.5"
124.297 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.272 c.m/sec"
0.178 2.337 2.272 0.000 c.m/sec"
HYDROGRAPH  Combine 8001"
6 Combine "
8001 Node #"
flows entering pond"
Maximum flow 2.272 c.m/sec"
Hydrograph volume 4253.510 c.m"
0.178 2.337 2.272 2.272"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.178 0.000 2.272 2.272"

CATCHMENT 104"

1 Triangular SCS"
3 Specify values"
1 SCS method"

104 No description”
58.000 % Impervious"
4.780 Total Area"
41.500 Flow length”
2.000 Overland Slope"
2.008 Pervious Area"
41.500 Pervious length"
2.000 Pervious slope"
2.772 Impervious Area'
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*"
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
1.688 0.000 2.272 2.272 c.m/sec"
Catchment 104 Pervious Impervious Total Area
Surface Area 2.008 2.772 4.780
Time of concentration 14.882 0.460 4_357
Time to Centroid 112.990 84.329 92.075
Rainfall depth 71.801 71.801 71.801
Rainfall volume 1441.48 1990.61 3432.09
Rainfall losses 41.180 11.925 24.212
Runoff depth 30.621 59.876 47 .589
Runoff volume 614.74 1660.00 2274.74
Runoff coefficient 0.427 0.925 0.716
Maximum Flow 0.254 1.648 1.688
HYDROGRAPH Add Runoff "
4  Add Runoff "
1.688 1.688 2.272 2.272"
CHANNEL DESIGN™
1.688 Current peak flow c.m/sec"
0.015 Manning "n*"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
0.270 Channel depth metre"
0.250 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.202 metre"

hectare"

c.m/sec"



' 53

' 40

' 40

" 33

' 40

" 52

Velocity 0.825
Channel capacity 2.915
Critical depth 0.177
ROUTE Channel Route 500"
500.00 Channel Route 500 Reach length
0.430 X-factor <= 0.5"
227.156 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"

2 No. of sub-reaches"

Peak outflow 1.531
1.688 1.688 1.531
HYDROGRAPH Combine 8001"
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 3.803
Hydrograph volume 6528.250
1.688 1.688 1.531

HYDROGRAPH Start - New Tributary"

2 Start - New Tributary"
1.688 0.000

CATCHMENT 105"

1 Triangular SCS"

3 Specify values"

1  SCS method"

1.531

m/sec"
c.m/sec"
metre™

( metre)"

used"

c.m/sec"
2.272 c.m/sec"

3.803"

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

c.m/sec"

105 No description”
70.000 % Impervious"
3.090 Total Area"
110.000 Flow length"
2.000 Overland Slope"
0.927 Pervious Area'
110.000 Pervious length"
1.000 Pervious slope"
2.163 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n""
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient"
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction”
1.290 0.000 1.531 3.803 c.m/sec"
Catchment 105 Pervious Impervious Total Area "
Surface Area 0.927 2.163 3.090
Time of concentration 32.884 0.460 6.293
Time to Centroid 137.205 84.329 93.842
Rainfall depth 71.801 71.801 71.801
Rainfall volume 665.60 1553.06 2218.65
Rainfall losses 41.154 11.925 20.694
Runoff depth 30.647 59.876 51.107
Runoff volume 284._10 1295.12 1579.22
Runoff coefficient 0.427 0.925 0.776
Maximum flow 0.069 1.285 1.290
HYDROGRAPH Add Runoff *
4 Add Runoff "
1.290 1.290 1.531 3.803"
CHANNEL DESIGN"
1.290 Current peak flow c.m/sec"
0.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
0.270 Channel depth metre"
0.500 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.155 metre"
Velocity 0.969 m/sec"



' 53

' 40

" 40

33

" 40

54

Channel capacity 4.123 c.m/sec"
Critical depth 0.156 metre"
ROUTE Channel Route 80"
80.00 Channel Route 80 Reach length ( metre)"
0.420 X-factor <= 0.5"
61.911 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
60.000 Routing time step ( seconds)"

1 No. of sub-reaches

Peak outflow 1.078 c.m/sec"
1.290 1.290 1.078 3.803 c.m/sec"
HYDROGRAPH Combine 8001""
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 4.179 c.m/sec"
Hydrograph volume 8107.470 c.m"
1.290 1.290 1.078 4.179"
HYDROGRAPH Confluence 8001""
7 Confluence "
8001 Node #"
flows entering pond"
Maximum flow 4.179 c.m/sec"
Hydrograph volume 8107.468 c.m"
290 4.179 1.078 0.000"

CATCHMENT 106"

1 Triangular SCS"
1 Equal length"

1 SCS method"

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

c.m/sec"

106 pond area direct”
50.000 % Impervious"
1.240 Total Area"
5.000 Flow length"
20.000 Overland Slope"
0.620 Pervious Area"
5.000 Pervious length"
20.000 Pervious slope"
0.620 Impervious Area"
5.000 Impervious length"
20.000 Impervious slope"
0.250 Pervious Manning "n*""
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.476 4.179 1.078 0.000 c.m/sec"
Catchment 106 Pervious Impervious Total Area "
Surface Area 0.620 0.620 1.240
Time of concentration 2.095 0.263 0.893
Time to Centroid 95.585 83.393 87.581
Rainfall depth 71.801 71.801 71.801
Rainfall volume 445_.17 445 _17 890.33
Rainfall losses 41.510 13.901 27.705
Runoff depth 30.291 57.900 44_.096
Runoff volume 187.81 358.98 546.79
Runoff coefficient 0.427 0.925 0.676
Maximum Flow 0.137 0.369 0.476
HYDROGRAPH Add Runoff "
4 Add Runoff **
0.476 4.335 1.078 0.000"
POND DESIGN"
4.335 Current peak flow c.m/sec"
2.395 Target outflow c.m/sec"
8655.0 Hydrograph volume c.m"
13. Number of stages"
240.000 Minimum water level metre"
242 .300 Maximum water level metre"
240.000 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™
240.000 0.000 0.0"
240.200 0.015 675.5"
240.400 0.022 1425.3"



240.
240.
241.
241.
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242.
242 .
242 .

600
800
000
200
400
600
800
000
200
300

OUTFLOW
Upstream
invert

240.
240.

000
790

.028
.033
.113
.122
.314
.420
.504
.575
.637
.666
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PIPE"
Downstr™m
invert
239.900
240.730

Peak outflow
level
Maximum storage
Centroidal lag

Max imum

0.

476

4.335

2225.8"
3078.8"
3985.9"
4948 7"
5969.0"
7048.2"
8188.2"
9390.6"
10656.9"
11314.6"

Pipe Pipe Manning
Length Diameter n*
14.330 0.150 0.013
16.300 0.450 0.013

0.366 c.m/sec"
241.498 metre"
6495.484 c.m"
10.649 hours™
0.366 0.000 c.m/sec"

Entry”
loss Ke"
0.500"
0.500"
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TIME PARAMETERS™

.000 Time Step"

000 Max. Storm length"

000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"

220 Coefficient A"

030 Constant B

.888 Exponent C"
-380 Fraction R"

000 Duration”

.000 Time step multiplier”
Maximum intensity 254 .614 mm/hr*
Total depth 86.611 mm**

6  250hyd Hydrograph extension used in this file"
CATCHMENT 101"

1 Triangular SCS"

3 Specify values"

SCS method"

101 No description”

[EY

.000 % Impervious"
.120 Total Area”
-500 Flow length"

HYDROGRAPH Add Runoff ™
4 Add Runoff "
1.846 1.846 0.000 0.000"
CHANNEL DESIGN™

.846 Current peak flow c.m/sec"
.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

.270 Channel depth metre"
-350 Gradient %"

0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.195 metre"
Velocity 0.954 m/sec"

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

.000 Overland Slope"

-099 Pervious Area'

-500 Pervious length"

.000 Pervious slope"

.021 Impervious Area"

.000 Impervious length"

.000 Impervious slope"

.250 Pervious Manning "n""

-000 Pervious SCS Curve No."

.482 Pervious Runoff coefficient"

-100 Pervious la/S coefficient"

.164 Pervious Initial abstraction"

.015 Impervious Manning *n*"

.000 Impervious SCS Curve No."

.938 Impervious Runoff coefficient"

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction”

1.846 0.000 0.000 0.000 c.m/sec"

Catchment 101 Pervious Impervious Total Area "
Surface Area 2.099 3.021 5.120
Time of concentration 14.881 0.460 4.589
Time to Centroid 108.828 82.938 90.351
Rainfall depth 86.611 86.611 86.611
Rainfall volume 1818.14 2616.35 4434._.49
Rainfall losses 44 .910 14.393 26.905
Runoff depth 41.701 72.218 59.706
Runoff volume 875.39 2181.57 3056.96
Runoff coefficient 0.482 0.938 0.751
Maximum flow 0.400 1.792 1.846

c.m/sec"



' 53

' 40

" 40

33

" 40

52

Channel capacity 3.449 c.m/sec"

Critical depth 0.184 metre"
ROUTE Channel Route 406"
406.00 Channel Route 406 Reach length ( metre)"

0.441 X-factor <= 0.5"
159.567 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
2 No. of sub-reaches
Peak outflow 1.728 c.m/sec"
1.846 1.846 1.728 0.000 c.m/sec"
HYDROGRAPH Combine 8000"
6 Combine "
8000 Node #"
flows at intersection of street d & c"

Maximum Flow 1.728 c.m/sec"
Hydrograph volume 3056.960 c.m"
1.846 1.846 1.728 1.728"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
1.846 0.000 1.728 1.728"
CATCHMENT 102"
1 Triangular SCS"
3 Specifty values”
1 SCS method"
102 No description”
.000 % Impervious"

[¢))
a1

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

3.330 Total Area"
38.500 Flow length"
2.000 Overland Slope"
1.498 Pervious Area"
38.500 Pervious length"
2.000 Pervious slope"
1.831 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.482 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
1.132 0.000 1.728 1.728 c.m/sec"
Catchment 102 Pervious Impervious Total Area "
Surface Area 1.498 1.831 3.330
Time of concentration 13.462 0.460 4.630
Time to Centroid 107.071 82.938 90.678
Rainfall depth 86.611 86.611 86.611
Rainfall volume 1297 .87 1586.28 2884 .15
Rainfall losses 44 .932 14.393 28.136
Runoff depth 41.679 72.218 58.476
Runoff volume 624 .55 1322.68 1947 .24
Runoff coefficient 0.482 0.938 0.733
Maximum Flow 0.292 1.087 1.132

HYDROGRAPH Add Runoff ™
4 Add Runoff **
1.132 1.132 1.728 1.728"
CHANNEL DESIGN™
1.132 Current peak flow c.m/sec"
0.015 Manning "n®"

1. Cross-section type: O=trapezoidal; l=general"

7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000""
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.350 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"

Depth of flow 0.158 metre"
Velocity 0.823 m/sec"
Channel capacity 3.449 c.m/sec"

c.m/sec"



" 53

" 40

40

' 33

40

' 52

Critical depth 0.147 metre"
ROUTE Channel Route 300"
300.00 Channel Route 300 Reach length ( metre)”
0.469 X-factor <= 0.5"
273.433 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.016 c.m/sec"
1.132 1.132 1.016 1.728 c.m/sec"
HYDROGRAPH Combine 8000
6 Combine "
8000 Node #'"
flows at intersection of street d & c"

Maximum flow 2.563 c.m/sec"
Hydrograph volume 5004.193 c.m"
1.132 1.132 1.016 2.563"

HYDROGRAPH Confluence 8000""
7 Confluence '
8000 Node #"
flows at intersection of street d & c”

Maximum Flow 2.563 c.m/sec"
Hydrograph volume 5004.193 c.m"
1.132 2.563 1.016 0.000"

CATCHMENT 103"
1 Triangular SCS"
3 Specify values™
1 SCS method"

103 No description”

hectare"
minutes"
minutes"
mm**

55.000 % Impervious"
0.530 Total Area"
41.000 Flow length"
2.000 Overland Slope"
0.238 Pervious Area"
41.000 Pervious length"
2.000 Pervious slope"
0.291 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*®*
78.000 Pervious SCS Curve No."
0.482 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.180 2.563 1.016 0.000 c.m/sec"
Catchment 103 Pervious Impervious Total Area "
Surface Area 0.238 0.291 0.530
Time of concentration 13.979 0.460 4.800
Time to Centroid 107.707 82.938 90.890
Rainfall depth 86.611 86.611 86.611
Rainfall volume 206 .57 252.47 459.04
Rainfall losses 44 _.874 14.393 28.109
Runoff depth 41.737 72.218 58.502
Runoff volume 99.54 210.52 310.06
Runoff coefficient 0.482 0.938 0.733
Maximum Flow 0.046 0.173 0.180

HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.180 2.660 1.016 0.000"
CHANNEL DESIGN™
2.660 Current peak flow c.m/sec"
0.015 Manning "n*®"

1. Cross-section type: O=trapezoidal; l=general"

7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"

0.270 Channel depth metre"
0.330 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"

c.m/sec"



53

40

' 40

' 33

' 40

' 52

Depth of flow 0.231 metre"
Velocity 1.040 m/sec"
Channel capacity 3.349 c.m/sec"
Critical depth 0.218 metre"
ROUTE Channel Route 166"
166.00 Channel Route 166 Reach length ( metre)”
0.408 X-factor <= 0.5"
119.721 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.625 c.m/sec"
0.180 2.660 2.625 0.000 c.m/sec"
HYDROGRAPH  Combine 8001"
6 Combine "
8001 Node #"
flows entering pond"
Maximum flow 2.625 c.m/sec"
Hydrograph volume 5314.254 c.m"
0.180 2.660 2.625 2.625"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary”
0.180 0.000 2.625 2.625"

CATCHMENT 104"
1 Triangular SCS"
3 Specify values"
1 SCS method"

104 No description”
58.000 % Impervious"
4.780 Total Area"
41.500 Flow length”
2.000 Overland Slope"
2.008 Pervious Area"
41.500 Pervious length"
2.000 Pervious slope"
2.772 Impervious Area'
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*"
78.000 Pervious SCS Curve No."
0.482 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.938 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
1.701 0.000 2.625 2.625 c.m/sec"
Catchment 104 Pervious Impervious Total Area
Surface Area 2.008 2.772 4.780
Time of concentration 14.081 0.460 4_479
Time to Centroid 107.834 82.938 90.283
Rainfall depth 86.611 86.611 86.611
Rainfall volume 1738.80 2401.21 4140.01
Rainfall losses 44872 14.393 27.194
Runoff depth 41.739 72.218 59.417
Runoff volume 837.95 2002.18 2840.13
Runoff coefficient 0.482 0.938 0.746
Maximum Flow 0.388 1.645 1.701
HYDROGRAPH Add Runoff "
4  Add Runoff "
1.701 1.701 2.625 2.625"
CHANNEL DESIGN™
1.701 Current peak flow c.m/sec"
0.015 Manning "n*"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
0.270 Channel depth metre"
0.250 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.202 metre"

hectare"

c.m/sec"



' 53

' 40

' 40

" 33

' 40

" 52

Velocity 0.827
Channel capacity 2.915
Critical depth 0.177
ROUTE Channel Route 500"
500.00 Channel Route 500 Reach length
0.430 X-factor <= 0.5"
226.642 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"

2 No. of sub-reaches"

Peak outflow 1.643
1.701 1.701 1.643
HYDROGRAPH Combine 8001"
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 4.268
Hydrograph volume 8154.384
1.701 1.701 1.643

HYDROGRAPH Start - New Tributary"

2 Start - New Tributary"
1.701 0.000

CATCHMENT 105"

1 Triangular SCS"

3 Specify values"

1  SCS method"

1.643

m/sec"
c.m/sec"
metre™

( metre)"

used"

c.m/sec"
2.625 c.m/sec"

4.268"

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

c.m/sec"

105 No description”
70.000 % Impervious"
3.090 Total Area"
110.000 Flow length"
2.000 Overland Slope"
0.927 Pervious Area'
110.000 Pervious length"
1.000 Pervious slope"
2.163 Impervious Area"
4.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n""
78.000 Pervious SCS Curve No."
0.482 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient"
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction”
1.290 0.000 1.643 4.268 c.m/sec"
Catchment 105 Pervious Impervious Total Area "
Surface Area 0.927 2.163 3.090
Time of concentration 31.114 0.460 6.546
Time to Centroid 129.054 82.938 92.093
Rainfall depth 86.611 86.611 86.611
Rainfall volume 802.88 1873.40 2676.28
Rainfall losses 44872 14.393 23.537
Runoff depth 41.739 72.218 63.075
Runoff volume 386.92 1562.08 1949.00
Runoff coefficient 0.482 0.938 0.801
Maximum flow 0.109 1.283 1.290
HYDROGRAPH Add Runoff *
4 Add Runoff "
1.290 1.290 1.643 4.268"
CHANNEL DESIGN"
1.290 Current peak flow c.m/sec"
0.015 Manning "n*®"
1. Cross-section type: O=trapezoidal; l=general”
7. Define an arbitrary cross-section"
0.000 5.500 6.000 10.000 14.000"
14.500 20.000"
0.270 0.050 0.000 0.080 0.000"
0.050 0.270"
0.270 Channel depth metre"
0.500 Gradient %"
0. Variable roughness: O=False; 1=True"
0.0400 0.0400 0.0400 0.0400 0.0400"
0.0400 0.0400"
Depth of flow 0.155 metre"
Velocity 0.969 m/sec"



' 53

' 40

" 40

33

" 40

54

Channel capacity 4.123 c.m/sec"
Critical depth 0.156 metre"
ROUTE Channel Route 80"
80.00 Channel Route 80 Reach length ( metre)"
0.420 X-factor <= 0.5"
61.911 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
60.000 Routing time step ( seconds)"

1 No. of sub-reaches

Peak outflow 1.109 c.m/sec"
1.290 1.290 1.109 4.268 c.m/sec"
HYDROGRAPH Combine 8001""
6 Combine "
8001 Node #"
flows entering pond™
Maximum Flow 4.810 c.m/sec"
Hydrograph volume 10103.373 c.m"
1.290 1.290 1.109 4.810"
HYDROGRAPH Confluence 8001""
7 Confluence "
8001 Node #"
flows entering pond"
Maximum flow 4.810 c.m/sec"
Hydrograph volume 10103.373 c.m"
290 4.810 1.109 0.000"

CATCHMENT 106"

1 Triangular SCS"
1 Equal length"

1 SCS method"

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

c.m/sec"

106 pond area direct”
50.000 % Impervious"
1.240 Total Area"
5.000 Flow length"
20.000 Overland Slope"
0.620 Pervious Area"
5.000 Pervious length"
20.000 Pervious slope"
0.620 Impervious Area"
5.000 Impervious length"
20.000 Impervious slope"
0.250 Pervious Manning "n*""
78.000 Pervious SCS Curve No."
0.482 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.938 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.503 4.810 1.109 0.000 c.m/sec"
Catchment 106 Pervious Impervious Total Area "
Surface Area 0.620 0.620 1.240
Time of concentration 1.982 0.264 0.900
Time to Centroid 92.556 82.063 85.946
Rainfall depth 86.611 86.611 86.611
Rainfall volume 536.99 536.99 1073.98
Rainfall losses 45.347 16.365 30.856
Runoff depth 41.265 70.246 55.755
Runoff volume 255.84 435.52 691.36
Runoff coefficient 0.482 0.938 0.710
Maximum Flow 0.181 0.369 0.503
HYDROGRAPH Add Runoff "
4 Add Runoff **
0.503 5.054 1.109 0.000"
POND DESIGN"
5.054 Current peak flow c.m/sec"
2.395 Target outflow c.m/sec"
10800.0 Hydrograph volume c.m"
13. Number of stages"
240.000 Minimum water level metre"
242 .300 Maximum water level metre"
240.000 Starting water level metre"

0

Keep Design Data: 1 = True; 0 = False"

Level Discharge
240.000 0.000
240.200 0.015
240.400 0.022

Volume™
0.0"
675.5"
1425.3"



240.
240.
241.
241.
241.
241.
241.
242.
242 .
242 .

600
800
000
200
400
600
800
000
200
300

OUTFLOW
Upstream
invert

240.
240.

000
790

.028
.033
.113
.122
.314
.420
.504
.575
.637
.666

[efeololololololoJoYo)

PIPE"
Downstr™m
invert
239.900
240.730

Peak outflow
level
Maximum storage
Centroidal lag

Max imum

0.

503

5.054

2225.8"
3078.8"
3985.9"
4948 7"
5969.0"
7048.2"
8188.2"
9390.6"
10656.9"
11314.6"

Pipe Pipe Manning
Length Diameter n*
14.330 0.150 0.013
16.300 0.450 0.013

0.497 c.m/sec"
241.785 metre"
8103.375 c.m"
9.486 hours™
0.497 0.000 c.m/sec"

Entry”
loss Ke"
0.500"
0.500"
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MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:

Version 2.07 rev. 387"

Friday, September 23, 2005"

ie METRIC"
G:\CLIENT\1389\1\SWM\MIDUSS\"*
diversion channel™

2yr-external channel design.out"
Igrabowski"

Output filename:
Licensee name:

Company
Date & Time last used: 2/6/2019 at 3:37:52 PM"
TIME PARAMETERS"
5.000 Time Step"
180.000 Max. Storm length"
1500.000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"
724.690 Coefficient A"
5.500 Constant B
0.800 Exponent C"
0.380 Fraction R"
180.000 Duration"
1.000 Time step multiplier”
Maximum intensity 101.773 mm/hr*
Total depth 33.312 mm**
4 2hyd Hydrograph extension used in this file"
CATCHMENT 1™
1 Triangular SCS"
1 Equal length"
1 SCS method"
1 external area 1"
1.040 % Impervious"
26.510 Total Area"
600.000 Flow length"
3.000 Overland Slope"
26.234 Pervious Area'
600.000 Pervious length"
3.000 Pervious slope"
0.276 Impervious Area"
600.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n""
84.000 Pervious SCS Curve No."
0.317 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient"
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction”
0.251 0.000 0.000 0.000 c.m/sec"
Catchment 1 Pervious Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 113.007 12.292 110.248 minutes"
Time to Centroid 233.598 103.494 230.034 minutes"
Rainfall depth 33.312 33.312 33.312 mm**
Rainfall volume 8739.12 91.84 8830.96 c.m"
Rainfall losses 22.764 5.042 22.579 mm**
Runoff depth 10.548 28.270 10.733 mm**
Runoff volume 2767.26 77.94 2845.21 c.m"
Runoff coefficient 0.317 0.850 0.322 "
Maximum flow 0.247 0.039 0.251 c.m/sec"
HYDROGRAPH Add Runoff *
4 Add Runoff "
0.251 0.251 0.000 0.000"
CULVERT"
0.251 Culvert Q c.m/sec"
25.00 Length metre"
0.015 Manning "n*"
244 300 Upstream IL metre"
244 290 Downstream IL metre'
247 .050 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
244 600 Tail water elevation”
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"
1.000 Barrel Height/Diameter"
1.000 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"
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(AR

10.
10.

300

200.
10.

200.
10.

-500
.000
-500
000
000
.000
-000

6
9999

2

Number of Barrels"

Number of stages"

Level Discharge Volume

244300 0.000 0.0

244 _.800 0.013 23.9"

244 .800 0.025 23.9'

244 .800 0.038 23.9

244 .800 0.050 23.9

244801 0.063 24_0"

244 .801 0.075 24.0

244 .801 0.088 24.0

244 .802 0.100 24.1

244 802 0.113 241"

244 .803 0.125 24.2"

244 .803 0.138 24.2

244 .804 0.151 24.3

244804 0.163 24_3"

244 .805 0.176 24.4

244 .806 0.188 24.5

244807 0.201 24.6

244808 0.213 247"

244 .809 0.226 24.8

244 .810 0.238 24.9

244 .811 0.251 25.0

244 .812 0.263 25.1"

244 .813 0.276 25.2"

244 .814 0.288 25.3

244 .815 0.301 25.5

244819 0.314 25.8"

244 .829 0.326 27.0

244 .840 0.339 28.2

244 .850 0.351 29.4

244 861 0.364 30.6"

244 .871 0.376 31.8

244 .881 0.389 33.0

244 .891 0.401 34.3

244 901 0.414 35.5"

244911 0.426 36.8"

244 .920 0.439 38.1

244930 0.452 39.3

244 939 0.464 40.7"

244 .949 0.477 42.0

Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"

Barrel Yo 0.560
Barrel Ycr 0.279
Exit Velocity 1.209
Barrel Peak Outflow 0.251
Weir Peak Flow 0.000
Total Peak Outflow 0.251
Maximum level 244 769
Maximum storage 24.983
Centroidal lag 3.928
0.251 0.251 0.251

HYDROGRAPH Combine 9999"

Combine "

Node #"

Fflows meeting south of ex culv"
Maximum Flow 0.251
Hydrograph volume 2826.912

0.251 0.251 0.251

HYDROGRAPH Start - New Tributary"
Start - New Tributary"

CATCHME

0.251
NT 4"

0.000

Triangular SCS"
Equal length"

SCS

method"

0.251

0.000 c.m/sec"

c.m/sec"
com”
0.251"

0.251"

flows between rail and berm + ex properties"
% Impervious"

Tota

Flow length"

1 Area”

Overland Slope"
Pervious Area'

Pervious length"
Pervious slope"
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0.104 Impervious Area"
200.000 Impervious length"

10.000 Impervious slope"

0.250 Pervious Manning "n*""

84 .000 Pervious SCS Curve No."
0.317 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient"
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
8.000 Impervious SCS Curve No.™
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"

0.046 0.000 0.251 0.251 c.m/sec"

Catchment 4 Pervious Impervious Total Area "
Surface Area 1.985 0.104 2.090 hectare"
Time of concentration 40.735 4.431 36.266 minutes"
Time to Centroid 145.854 92.092 139.235 minutes"
Rainfall depth 33.312 33.312 33.312 mm**
Rainfall volume 661.41 34.81 696.22 c.m"
Rainfall losses 22.769 5.189 21.890 mm**
Runoff depth 10.543 28.123 11.422 mm**
Runoff volume 209.32 29.39 238.71 c.m"
Runoff coefficient 0.317 0.850 0.343 "
Maximum Flow 0.043 0.021 0.046 c.m/sec"

HYDROGRAPH Add Runoff ™
4 Add Runoff "

0.046 0.046 0.251 0.251"
CHANNEL DESIGN™
0.046 Current peak flow c.m/sec"
0.040 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.500 Gradient %"
Depth of flow 0.110 metre"
Velocity 0.341 m/sec"
Channel capacity 4.571 c.m/sec"
Critical depth 0.060 metre"

ROUTE Zero Route"
0.00 Zero Route Reach length ( metre)"
0.046 0.046 0.046 0.251 c.m/sec"
HYDROGRAPH  Combine 9999"
6 Combine "
9999 Node #"
flows meeting south of ex culv"

Maximum Flow 0.269 c.m/sec"
Hydrograph volume 3065.625 c.m"
0.046 0.046 0.046 0.269"

HYDROGRAPH Confluence 9999"
7  Confluence "
9999 Node #'"
flows meeting south of ex culv"

Maximum Flow 0.269 c.m/sec"
Hydrograph volume 3065.625 c.m"
0.046 0.269 0.046 0.000""

CATCHMENT 5"

1 Triangular SCS"

1 Equal length"

1 SCS method"

5 channel direct area"
0.000 % Impervious"
0.420 Total Area"
5.000 Flow length"”

25.000 Overland Slope"
0.420 Pervious Area"

5.000 Pervious length"

25.000 Pervious slope"
0.000 Impervious Area'
5.000 Impervious length"

25.000 Impervious slope"
0.250 Pervious Manning "n*"

84 .000 Pervious SCS Curve No."
0.317 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction”
0.015 Impervious Manning "n*'

98.000 Impervious SCS Curve No."
0.850 Impervious Runoff coefficient”
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0.

100 Impervious la/S coefficient”

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

c.m/sec"

0.518 Impervious Initial abstraction”
0.027 0.269 0.046 0.000 c.m/sec"
Catchment 5 Pervious Impervious Total Area "
Surface Area 0.420 0.000 0.420
Time of concentration 3.383 0.368 3.383
Time to Centroid 100.725 86.569 100.725
Rainfall depth 33.312 33.312 33.312
Rainfall volume 139.91 0.00 139.91
Rainfall losses 23.022 8.326 23.022
Runoff depth 10.290 24.986 10.290
Runoff volume 43.22 0.00 43.22
Runoff coefficient 0.317 0.850 0.317
Maximum flow 0.027 0.000 0.027
HYDROGRAPH Add Runoff *
4  Add Runoff "
0.027 0.272 0.046 0.000"
CHANNEL DESIGN™
0.272 Current peak flow c.m/sec"
0.025 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.840 Gradient %"
Depth of flow 0.192 metre"
Velocity 0.960 m/sec"
Channel capacity 9.479 c.m/sec"
Critical depth 0.172 metre"
ROUTE Channel Route 79"
79.00 Channel Route 79 Reach length ( metre)"
0.425 X-factor <= 0.5"
61.715 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.271 c.m/sec"
0.027 0.272 0.271 0.000 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
0.027 0.271 0.271 0.000"
CHANNEL DESIGN™
0.271 Current peak flow c.m/sec"
0.025 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.400 Gradient %"
Depth of flow 0.232 metre"
Velocity 0.734 m/sec"
Channel capacity 6.541 c.m/sec"
Critical depth 0.172 metre"
ROUTE Channel Route 213"
213.00 Channel Route 213 Reach length ( metre)"
0.431 X-factor <= 0.5"
217.728 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.271 c.m/sec"
0.027 0.271 0.271 0.000 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
0.027 0.271 0.271 0.000"
CHANNEL DESIGN™
0.271 Current peak flow c.m/sec"
0.040 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
1.800 Basewidth metre"
0.100 Left bank slope"
0.100 Right bank slope™
1.000 Channel depth metre"



" 53

" 40

58

0.480 Gradient %"

Depth of flow 0.251 metre"
Velocity 0.591 m/sec"
Channel capacity 2.070 c.m/sec"
Critical depth 0.132 metre"
ROUTE Channel Route 10"

10.00 Channel Route 10 Reach length ( metre)”

0.000 X-factor <= 0.5"
12.701 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.804 Beta weighting factor"
50.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.271 c.m/sec"
0.027 0.271 0.271 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link ™
0.027 0.271 0.271 0.000"
CULVERT"
0.271 Culvert Q c.m/sec"
20.00 Length metre"
0.015 Manning "n*®"
242 .340 Upstream IL metre'
242 .250 Downstream IL metre'
243.800 Weir Elev. metre"
10.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
242 .800 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
1.800 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242 .340 0.000 0.0"
242.800 0.014 9.7"
242 .800 0.027 9.7"
242 .800 0.041 9.7"
242 .800 0.054 9.7"
242.801 0.068 9.7"
242 .801 0.081 9.7"
242.801 0.095 9.7"
242 .802 0.108 9.8"
242 .802 0.122 9.8"
242 .803 0.135 9.8"
242.803 0.149 9.8"
242 .804 0.162 9.8"
242.804 0.176 9.8"
242 .805 0.189 9.8"
242 .806 0.203 9.8"
242 .807 0.216 9.9"
242.808 0.230 9.9"
242 .809 0.244 9.9"
242.810 0.257 9.9"
242 .811 0.271 9.9"
242 .812 0.284 9.9"
242.813 0.298 10.0"
242 .814 0.311 10.0"
242 .815 0.325 10.0"
242.816 0.338 10.0"
242.818 0.352 10.1"
242.819 0.365 10.1"
242 .821 0.379 10.1"
242 .822 0.392 10.1"
242 .824 0.406 10.2"
242.825 0.419 10.2"
242 .827 0.433 10.2"
242 .829 0.446 10.3"
242 .830 0.460 10.3"
242.832 0.474 10.3"
242 .834 0.487 10.4"
242.836 0.501 10.4"
242 .838 0.514 10.4"

1.800 Channel Basewidth"
1.000 Channel Depth"
2.000 Channel Topwidth"



' 40

" 52

' 53

' 40

" 40

33

10.000 Grade Left"
10.000 Grade Right"
0.480 Grade %"
10.000 Length"
Barrel Yo 0.138 metre"
Barrel Ycr 0.132 metre"
Exit Velocity 0.273 m/sec"
Barrel Peak Outflow 0.270 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 0.270 c.m/sec"
Maximum level 242 .811 metre"
Maximum storage 9.922 c.m"
Centroidal lag 3.886 hours"
0.027 0.271 0.270 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.027 0.270 0.270 0.000"
CHANNEL DESIGN™
0.270 Current peak flow c.m/sec"
0.040 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.480 Gradient %"
Depth of flow 0.279 metre"
Velocity 0.556 m/sec"
Channel capacity 4.478 c.m/sec"
Critical depth 0.172 metre"
ROUTE Channel Route 67"
67.00 Channel Route 67 Reach length ( metre)"
0.286  X-factor <= 0.5"
90.327 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.270 c.m/sec"
0.027 0.270 0.270 0.000 c.m/sec"
HYDROGRAPH  Combine 10000**
6 Combine "
10000 Node #'"
flows entering main channel
Maximum Flow 0.270 c.m/sec"
Hydrograph volume 3106.157 c.m"
0.027 0.270 0.270 0.270"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.027 0.000 0.270 0.270"
CATCHMENT 2"
1 Triangular SCS"
1 Equal length"
1 SCS method"
2 external area 2"
1.400 % Impervious"
120.880 Total Area™
900.000 Flow length"
3.000 Overland Slope"
119.188 Pervious Area"
900.000 Pervious length"
3.000 Pervious slope"
1.692 Impervious Area"
900.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*""
84.000 Pervious SCS Curve No."
0.317 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"
0.925 0.000 0.270 0.270 c.m/sec"
Catchment 2 Pervious Impervious Total Area "

Surface Area )
Time of concentration

119.188
144.132

1.692
15.677

120.880
139.428

hectare™
minutes"
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Time to Centroid 271.255 108.434 265.292

Rainfall depth 33.312 33.312 33.312
Rainfall volume 3.9704 0.0564 4.0267
Rainfall losses 22.764 5.072 22.517
Runoff depth 10.548 28.240 10.795
Runoff volume 1.2571 0.0478 1.3049
Runoff coefficient 0.317 0.850 0.324
Maximum Flow 0.908 0.207 0.925

HYDROGRAPH Add Runoff ™
4 Add Runoff **

0.925 0.925 0.270 0.270"
CHANNEL DESIGN™
0.925 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
0.500 Channel depth metre'
0.600 Gradient %"
Depth of flow 0.168 metre"
Velocity 1.003 m/sec"
Channel capacity 6.193 c.m/sec"
Critical depth 0.147 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)”

0.477 X-factor <= 0.5"
261.612 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.923 c.m/sec"
0.925 0.925 0.923 0.270 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.925 0.923 0.923 0.270"
CULVERT"
0.923 Culvert Q c.m/sec"
19.30 Length metre"
0.013 Manning "n*®"
242 .130 Upstream IL metre"
242.100 Downstream IL metre'
243.610 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
243.350 Tail water elevation”
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
0.900 Barrel Width"
0.500 Cc 001 CSP thin walled projecting”
0.900 Ke 012 Project from fill"”

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242.130 0.000 0.0"
243.351 0.046 1097.7"
243.353 0.092 1102.2"
243.356 0.138 1109.6"
243.360 0.185 1120.2"
243 .366 0.231 1133.9"
243 .373 0.277 1150.7"
243.381 0.323 1171.0"
243.391 0.369 1194.6"
243.401 0.415 1221.8"
243.414 0.462 1252.7"
243.427 0.508 1287.6"
243.442 0.554 1326.6"
243.457 0.600 1369.9"
243 .475 0.646 1418.0"
243.493 0.692 1470.9"
243.513 0.739 1529.0"
243.534 0.785 1592.7"
243.556 0.831 1662.4"
243.579 0.877 1738.5"
243.604 0.923 1821.3"
243.630 0.969 1911.4"
243.658 1.016 2009.3"

minutes"

c.m/sec"
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-000
-500

10.
10.

000
000

350.000

5

-869
.022

0.
-000
-000
.000
.000
-290

OrRPWWOoO OO

69.00
0.000
.337
0.000
0.500
.000
0.504
-000

1

5

0.869
20.40
0.013
241.900
241.870
243.610
20.000
116.900
116.900
242.600

-965
.524
-500
-900

oOoro

243.686 1.062 2115.6"
243.716 1.108 2230.9"
243.747 1.154 2355.7"
243.780 1.200 2490.9"
243.813 1.246 2637.1"
243.848 1.293 2795.2"
243.884 1.339 2965.9"
243.922 1.385 3150.3"
243.961 1.431 3349.3"
244 .001 1.477 3563.9"
244 .042 1.523 3795.2"
244 .085 1.570 4044 5"
244 .128 1.616 4312_.9"
244 .174 1.662 4601.8"
244 .220 1.708 4915.7"
244268 1.754 5256.6"
Channel Basewidth"
Channel Depth*
Channel Topwidth
Grade Left"
Grade Right"
Grade %"
Length"*
Barrel Yo 0.900 metre"
Barrel Ycr 0.550 metre"
Exit Velocity 1.367 m/sec"
Barrel Peak Outflow 0.869 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 0.869 c.m/sec"
Maximum level 243.575 metre"
Maximum storage 1725.638 c.m"
Centroidal lag 5.711 hours™
0.925 0.923 0.869 0.270 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.925 0.869 0.869 0.270"
CHANNEL DESIGN™"
Current peak flow c.m/sec’
Manning "n®"
Cross-section type: O=trapezoidal; l=general"
Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth metre"
Gradient %"
Depth of flow 0.541 metre"
Velocity 0.989 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.443 metre"
ROUTE Channel Route 69"
Channel Route 69 Reach length ( metre)™
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.869 c.m/sec"
0.925 0.869 0.869 0.270 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.925 0.869 0.869 0.270"
CULVERT"
Culvert Q c.m/sec"
Length metre"
Manning "n*®"
Upstream IL metre"
Downstream IL metre"
Weir Elev. metre"
Weir Breadth. metre"
Weir Left slope to 1"
Weir Right slope to 1"
Tail water elevation”
Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"
Barrel Width"
Cc 001 CSP thin walled projecting"
Ke 012 Project from fill"
Number of Barrels"
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-000
.000
.000
-000
-000
-290
69.000
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6
10003

2

O Wk

-000

-000
2.000
0.319
-000
2.000
0.261

Number of stages"
Level Discharge

241.900 0.000
242 .600 0.043
242 .601 0.087
242 .602 0.130
242 .604 0.174
242 .606 0.217
242 .609 0.261
242 .613 0.304
242 .617 0.348
242 .621 0.391
242 .626 0.435
242 .631 0.478
242 .637 0.522
242 .643 0.565
242 .650 0.608
242 .658 0.652
242 .665 0.695
242 .674 0.739
242 .683 0.782
242 .692 0.826
242 .702 0.869
242.712 0.913
242 .722 0.956
242 .733 1.000
242 .745 1.043
242 .757 1.087
242 .769 1.130
242.781 1.173
242 .794 1.217
242 .808 1.260
242 .821 1.304
242 .836 1.347
242 .850 1.391
242 .864 1.434
242 .879 1.478
242 .895 1.521
242 .910 1.565
242 .926 1.608
242 .942 1.652
Channel Basewidth
Channel Depth"
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"

Barrel Yo

Barrel Ycr

Exit Velocity

Barrel Peak Outflow

Weir Peak Flow

Total Peak Outflow

Maximum level

Maximum storage
Centroidal lag

0.925 0.869
HYDROGRAPH Combine
Combine "
Node #"

190.5

242.
108.
5.

0.869
10003""

[eleloloJoXo]

west of komoka road culvert"

Maximum Flow
Hydrograph volu
0.925

0.925
CATCHMENT 6"
Triangular S
Specity valu
SCS method"

me

0.869

0.000

CcSs™
es”

0.

.573
.425
-930
.869
.000

869
702
202
854

869

12876.001

- 0.869

HYDROGRAPH Start - New Tributary"
Start - New Tributary"

0.869

metre"
metre"
m/sec"
c.m/sec"
c.m/sec"
c.m/sec"
metre™
c.m"
hours™
0.270 c.m/sec"

c.m/sec"
c.m"
0.869"

0.869"

west side of komoka road major flows™

% Impervious
Total Area™
Flow length"

Overland Slope"
Pervious Area"

Pervious length"
Pervious slope"
Impervious Area"
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10.
.000 Default(0) or user spec.(l) values used"
-500 X-factor <= 0.5"

30.
.982 Beta weighting factor"
75.

979 K-lag ( seconds)"

000 K-lag ( seconds)"

000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.054 c.m/sec"
0.056 0.056 0.054 0.869 c.m/sec"

HYDROGRAPH Combine 10003
6 Combine ™

10003 Node #"

west of komoka road culvert”

Maximum flow 0.870 c.m/sec"
Hydrograph volume 12964 .804 c.m"
0.056 0.056 0.054 0.870"

HYDROGRAPH Confluence 10003™
7 Confluence "

10003 Node #"

OrRPWWO OO

west of komoka road culvert"

Maximum Flow 0.870 c.m/sec"
Hydrograph volume 12964 .804 c.m"
0.056 0.870 0.054 0.000"
CHANNEL DESIGN™
.870 Current peak flow c.m/sec"
.022 Manning "n*"
0. Cross-section type: O=trapezoidal; l=general”
-900 Basewidth metre"
.000 Left bank slope"
.000 Right bank slope"
.100 Channel depth metre"
-160 Gradient %"
Depth of flow 0.476 metre"
Velocity 0.785 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.323 metre"

ROUTE Zero Route™

0.00 Zero Route Reach length ( metre)"

10

hectare"
minutes"
minutes"
mm**

c.m/sec"

-500 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n*®"
.000 Pervious SCS Curve No."
-169 Pervious Runoff coefficient"
-100 Pervious la/S coefficient”
.467 Pervious Initial abstraction"
.015 Impervious Manning "n*"'
.000 Impervious SCS Curve No."
.850 Impervious Runoff coefficient"
-100 Impervious la/S coefficient”
.518 Impervious Initial abstraction"
0.056 0.000 0.869 0.869 c.m/sec"
Catchment 6 Pervious Impervious Total Area "
Surface Area 0.319 0.261 0.580
Time of concentration 84.138 0.919 17.768
Time to Centroid 202.588 86.812 110.253
Rainfall depth 33.312 33.312 33.312
Rainfall volume 106.26 86.94 193.21
Rainfall losses 27.676 6.176 18.001
Runoff depth 5.636 27.136 15.311
Runoff volume 17.98 70.82 88.80
Runoff coefficient 0.169 0.850 0.476
Maximum Flow 0.002 0.056 0.056
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.056 0.056 0.869 0.869"
CHANNEL DESIGN™
.056 Current peak flow c.m/sec"
.022 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general"
-900 Basewidth metre"
.000 Left bank slope"
.000 Right bank slope™
-100 Channel depth metre'
-160 Gradient %"
Depth of flow 0.120 metre"
Velocity 0.369 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.068 metre"
ROUTE Channel Route 5"
5.40 Channel Route 5 Reach length ( metre)”
.000 X-factor <= 0.5"
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6
10000

7
10000

0.056 0.870 0.870 0.000 c.m/sec"
HYDROGRAPH  Combine 10000™

Combine ™
Node #"
flows entering main channel™
Maximum flow 1.094 c.m/sec"
Hydrograph volume 16070.967 c.m"
0.056 0.870 0.870 1.094"
HYDROGRAPH  Confluence 10000""
Confluence "
Node #"
flows entering main channel
Maximum flow 1.094 c.m/sec"
Hydrograph volume 16070.968 c.m"
0.056 1.094 0.870 0.000"

CATCHMENT 7"

hectare"
minutes"
minutes"
mm**

c.m/sec"

1 Triangular SCS"
3 Specify values™
1 SCS method"
7 channel direct area"
20.000 % Impervious"
2.270 Total Area"
5.000 Flow length"
25.000 Overland Slope"
1.816 Pervious Area"
190.000 Pervious length"
25.000 Pervious slope"
0.454 Impervious Area"
10.000 Impervious length"
25.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.210 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.850 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.100 1.094 0.870 0.000 c.m/sec"
Catchment 7 Pervious Impervious Total Area "
Surface Area 1.816 0.454 2.270
Time of concentration 35.910 0.558 18.925
Time to Centroid 142.827 87.115 116.060
Rainfall depth 33.312 33.312 33.312
Rainfall volume 604 .94 151.24 756.18
Rainfall losses 26.323 7.458 22.550
Runoff depth 6.989 25.854 10.762
Runoff volume 126.93 117.38 244 .30
Runoff coefficient 0.210 0.850 0.338
Maximum Flow 0.026 0.099 0.100
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.100 1.101 0.870 0.000"
CHANNEL DESIGN™
1.101  Current peak flow c.m/sec"
0.022 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general"
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.530 metre"
Velocity 0.834 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.364 metre"
ROUTE Channel Route 560"
560.00 Channel Route 560 Reach length ( metre)”
0.232 X-factor <= 0.5"
251.895 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"

2

No. of sub-reaches"

Peak outflow 1.100 c.m/sec"

0.100 1.101 1.100 0.000 c.m/sec"

HYDROGRAPH Next link "

1"
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5 Next link "

0.100 1.100 1.100 0.000"
CHANNEL DESIGN™
1.100 Current peak flow c.m/sec"
0.022 Manning "n*"
0. Cross-section type: O=trapezoidal; l=general™
1.800 Basewidth metre"
0.100 Left bank slope"
0.100 Right bank slope"
3.500 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.620 metre"
Velocity 0.952 m/sec"
Channel capacity 12.294 c.m/sec"
Critical depth 0.334 metre"
ROUTE Channel Route 10"
10.00 Channel Route 10 Reach length ( metre)"

0.000 X-factor <= 0.5"
7.875 K-lag ( seconds)™

0.000 Default(0) or user spec.(1l) values used"

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
1.176 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.100
0.100 1.100 1.100
HYDROGRAPH Next link "
5 Next link "
0.100 1.100 1.100
CULVERT"
1.100 Culvert Q c.m/sec"
20.00 Length metre"
0.013 Manning "n*®"
241.005 Upstream IL metre
240.973 Downstream IL metre"
242.700 Weir Elev. metre'
20.000 Weir Breadth. metre"
116.900 Weir Left slope to 1"
116.900 Weir Right slope to 1"
241.600 Tail water elevation"

c.m/sec"
0.000 c.m/sec"

0.000"

2 Barrel Option (Pipe/Box/CSPA/HE/VE)"

0.900 Barrel Height/Diameter"
1.800 Barrel Width"

0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"

2. Number of Barrels™
39 Number of stages"

Level Discharge Volume"
241.005 0.000 0.0"
241.600 0.055 11.5"
241.600 0.110 11.5"
241.601 0.165 11.5"
241.601 0.220 11.5"
241.602 0.275 11.6"
241.602 0.330 11.6"
241.603 0.385 11.6"
241.604 0.440 11.6"
241.606 0.495 11.6"
241.607 0.550 11.7"
241 .608 0.605 11.7"
241.610 0.660 11.7"
241.612 0.715 11.7"
241.613 0.770 11.8"
241.615 0.825 11.8"
241.618 0.880 11.9"
241.620 0.935 11.9"
241.622 0.990 11.9"
241.625 1.045 12.0"
241.627 1.100 12.0"
241.630 1.155 12.1"
241.633 1.210 12.2"
241.636 1.264 12.2"
241.639 1.319 12.3"
241.643 1.374 12.3"
241.646 1.429 12.4"
241 .650 1.484 12.5"
241.653 1.539 12.6"
241.657 1.594 12.6"
241.661 1.649 12.7"
241.665 1.704 12.8"

12
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ROUTE

Channel Route 254"

metre™
metre™
m/sec"
c.m/sec"
c.m/sec"
c.m/sec"
metre"
c.m"
hours™
0.000 c.m/sec"

0.000"

0.000 c.m/sec"

mpervious Total Area

.000 0.370
.558 35.910
7.115 142.827
3.312 33.312
.00 123.25
.458 26.322
5.854 6.989
.00 25.86
-850 0.210
.000 0.005

0.000"

metre"
m/sec"
c.m/sec"
metre™

241.670 1.759 12.9"
241.674 1.814 12.9"
241.678 1.869 13.0"
241.683 1.924 13.1"
241.688 1.979 13.2"
241.693 2.034 13.3"
241.698 2.089 13.4"
-800 Channel Basewidth"
.500 Channel Depth"
.500 Channel Topwidth"
.000 Grade Left"
000 Grade Right"
.160 Grade %"
000 Length"
Barrel Yo 0.278
Barrel Ycr 0.212
Exit Velocity 0.487
Barrel Peak Outflow 1.099
Weir Peak Flow 0.000
Total Peak Outflow 1.099
Maximum level 241 .627
Maximum storage 12.047
Centroidal lag 5.604
0.100 1.100 1.099
HYDROGRAPH Next link "
5 Next link "
0.100 1.099 1.099
CATCHMENT 8"
1 Triangular SCS"
3 Specify values™
1 SCS method"
8 direct channel area"
000 % Impervious"
.370 Total Area"
.000 Flow length"
.000 Overland Slope"
.370 Pervious Area"
.000 Pervious length"
.000 Pervious slope"
.000 Impervious Area"
.000 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n*®*
.000 Pervious SCS Curve No."
.210 Pervious Runoff coefficient"
-100 Pervious la/S coefficient”
.164 Pervious Initial abstraction"
.015 Impervious Manning *n*"
.000 Impervious SCS Curve No."
.850 Impervious Runoff coefficient"
-100 Impervious la/S coefficient”
.518 Impervious Initial abstraction"
0.005 1.099 1.099
Catchment 8 Pervious 1
Surface Area 0.370 0
Time of concentration 35.910 0
Time to Centroid 142 .827 8
Rainfall depth 33.312 3
Rainfall volume 123.25 0
Rainfall losses 26.323 7
Runoff depth 6.989 2
Runoff volume 25.86 0
Runoff coefficient 0.210 0
Maximum Flow 0.005 0
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.005 1.100 1.099
CHANNEL DESIGN™
100  Current peak flow c.m/sec"
.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general™
-900 Basewidth metre"
.000 Left bank slope"
.000 Right bank slope™
-200 Channel depth metre"
-160 Gradient %"
Depth of flow 0.490
Velocity 0.785
Channel capacity 9.174
Critical depth 0.339

13

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm"*

c.m"

c.m/sec"



" 254.40
" 0.234
243.082

0.000

" 0.500
" 30.000
0.500

300.000

" 1

Channel Route 254 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)*™
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"

Peak outflow 1.099 c.m/sec"

0.005 1.100 1.099 0.000 c.m/sec"

14
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MIDUSS OUEPUT === —m — - m oo >

MIDUSS version Version 2.07 rev. 387"
MIDUSS created Friday, September 23, 2005"

10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\"*
diversion channel™

Output filename: 25yr-external channel design.out"
Licensee name: Igrabowski"
Company "

Date & Time last used: 2/6/2019 at 3:05:49 PM"

TIME PARAMETERS™

.000 Time Step"

000 Max. Storm length"

000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"

000 Coefficient A"

.000 Constant B"
-820 Exponent C"
.380 Fraction R"

000 Duration”

.000 Time step multiplier”
Maximum intensity 202.437 mm/hr*
Total depth 60.381 mm**

5  25hyd Hydrograph extension used in this file"
CATCHMENT 1"

1 Triangular SCS"

1 Equal length"

1 SCS method"

external area 1"

[E

.040 % Impervious"
.510 Total Area"
.000 Flow length"
.000 Overland Slope"
.234 Pervious Area'

000 Pervious length"

.000 Pervious slope"

.276 Impervious Area"

.000 Impervious length"

.000 Impervious slope"

.250 Pervious Manning "n""
-000 Pervious SCS Curve No."

.492 Pervious Runoff coefficient”

.100 Pervious la/S coefficient”

.838 Pervious Initial abstraction"

.015 Impervious Manning *n*"

-000 Impervious SCS Curve No."

.912 Impervious Runoff coefficient"

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction”

1.128 0.000 0.000 0.000 c.m/sec"

Catchment 1 Pervious Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 66.913 9.096 65.810 minutes"
Time to Centroid 180.420 96.777 178.824 minutes"
Rainfall depth 60.381 60.381 60.381 mm**
Rainfall volume 1.5841 0.0166 1.6007 ha-m"
Rainfall losses 30.698 5.452 30.435 mm**
Runoff depth 29.683 54_929 29.946 mm**
Runoff volume 7787.25 151.44 7938.69 c.m"
Runoff coefficient 0.492 0.912 0.496 "
Maximum flow 1.120 0.090 1.128 c.m/sec"

HYDROGRAPH Add Runoff *
4 Add Runoff "
1.128 1.128 0.000 0.000"
CULVERT"
128 Culvert Q c.m/sec"

25.00 Length metre"

0.
244
244
247

20.
25.
25.
244

1
1
0.
0

015 Manning "n*"

300 Upstream IL metre"
290 Downstream IL metre"
.050 Weir Elev. metre"
000 Weir Breadth. metre"
000 Weir Left slope to 1"

000 Weir Right slope to 1"
600 Tail water elevation"
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"

.000 Barrel Height/Diameter"
.000 Barrel Width"

700 Cc 004 RC pipe socket inlet”

-900 Ke 012 Project from fill"
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10.
10.

300

200.
10.

200.
10.

-500
.000
-500
000
000
.000
-000

6
9999

2

Number of Barrels"
Number of stages"
Level Discharge Volume™

244300 0.000 0.0"

244 801 0.056 23.9"

244 .802 0.113 24.1"

244 .805 0.169 24.4"

244 .809 0.226 24.8"

244 .813 0.282 25.3"

244 .840 0.339 28.2"

244 .886 0.395 33.6"

244 .930 0.451 39.3"

244 972 0.508 45_3"

245.012 0.564 51.5"

245.051 0.621 58.0"

245.089 0.677 64.7"

245_.126 0.733 71.8"

245.163 0.790 79.1"

245.199 0.846 86.8"

245.235 0.903 94.8"

245_270 0.959 103.1"

245.305 1.016 111.9"

245.340 1.072 121.3"

245_.376 1.128 131.6"

245_411 1.185 142 .8"

245.447 1.241 155.1"

245.483 1.298 168.7"

245.519 1.354 183.5"

245 _557 1.410 200.0"

245.595 1.467 218.3"

245.635 1.523 238.7"

245_.677 1.580 262.0"

245.723 1.636 289.3"

245.772 1.693 321.6"

245.822 1.749 357.5"

245.869 1.805 393.6"

245_.926 1.862 441.3"

245.979 1.918 489.7"

246.033 1.975 543.6"

246.091 2.031 604.9"

246.139 2.087 660.2"

246.202 2.144 738.2"

Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"
Barrel Yo 1.000
Barrel Ycr 0.605
Exit Velocity 2.232
Barrel Peak Outflow 1.109
Weir Peak Flow 0.000
Total Peak Outflow 1.109
Maximum level 245 _387
Maximum storage 128.025
Centroidal lag 3.014

1.128 1.128 1.109

HYDROGRAPH Combine 9999"

Combine "

Node #"

flows meeting south of ex culv"
Maximum Flow 1.109
Hydrograph volume 7940.533

1.128 1.128 1.109

HYDROGRAPH Start - New Tributary"
Start - New Tributary"

CATCHME

1.128
NT 4"

0.000

Triangular SCS"
Equal length"

SCS

method"

1.109

0.000 c.m/sec"

c.m/sec"
com”
1.109"

1.109"

flows between rail and berm + ex properties"
% Impervious"

Tota

Flow length"

1 Area”

Overland Slope"
Pervious Area'

Pervious length"
Pervious slope"
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0.104 Impervious Area"
200.000 Impervious length"
10.000 Impervious slope"

0.250 Pervious Manning "n
84._.000 Pervious SCS Curve No."
0.492 Pervious Runoff coefficient"”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
8
0
0
0

.000 Impervious SCS Curve No.™

.912 Impervious Runoff coefficient"
-100 Impervious la/S coefficient"
.518 Impervious Initial abstraction”

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

0.196 0.000 1.109 1.109 c.m/sec"
Catchment 4 Pervious Impervious Total Area "
Surface Area 1.985 0.104 2.090
Time of concentration 24.120 3.279 22.300
Time to Centroid 123.381 88.151 120.305
Rainfall depth 60.381 60.381 60.381
Rainfall volume 1198.87 63.10 1261.97
Rainfall losses 30.705 6.439 29.492
Runoff depth 29.676 53.943 30.890
Runoff volume 589.22 56.37 645.59
Runoff coefficient 0.492 0.912 0.513
Maximum Flow 0.187 0.044 0.196

HYDROGRAPH Add Runoff ™
4 Add Runoff "

0.196 0.196 1.109 1.109"
CHANNEL DESIGN™
0.196 Current peak flow c.m/sec"
0.040 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.500 Gradient %"
Depth of flow 0.236 metre"
Velocity 0.518 m/sec"
Channel capacity 4.571 c.m/sec"
Critical depth 0.143 metre"

ROUTE Zero Route"
0.00 Zero Route Reach length ( metre)"
0.196 0.196 0.196 1.109 c.m/sec"
HYDROGRAPH  Combine 9999"
6 Combine "
9999 Node #"
flows meeting south of ex culv"

Maximum Flow 1.176 c.m/sec"
Hydrograph volume 8586.127 c.m"
0.196 0.196 0.196 1.176"

HYDROGRAPH Confluence 9999"
7  Confluence "
9999 Node #'"
flows meeting south of ex culv"

Maximum Flow 1.176 c.m/sec"
Hydrograph volume 8586.127 c.m"
0.196 1.176 0.196 0.000""

CATCHMENT 5"

1 Triangular SCS"

1 Equal length"

1 SCS method"

5 channel direct area"
0.000 % Impervious"
0.420 Total Area"
5.000 Flow length"”

25.000 Overland Slope"
0.420 Pervious Area"

5.000 Pervious length"

25.000 Pervious slope"
0.000 Impervious Area'
5.000 Impervious length"

25.000 Impervious slope"
0.250 Pervious Manning "n*"

84 .000 Pervious SCS Curve No."
0.492 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction”
0.015 Impervious Manning "n*'

98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient”

c.m/sec"
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hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

c.m/sec"

0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction”
0.090 1.176 0.196 0.000 c.m/sec"
Catchment 5 Pervious Impervious Total Area "
Surface Area 0.420 0.000 0.420
Time of concentration 2.003 0.272 2.003
Time to Centroid 93.702 83.541 93.702
Rainfall depth 60.381 60.381 60.381
Rainfall volume 253.60 0.00 253.60
Rainfall losses 31.035 12.446 31.035
Runoff depth 29.346 47.935 29.346
Runoff volume 123.25 0.00 123.25
Runoff coefficient 0.492 0.912 0.492
Maximum flow 0.090 0.000 0.090
HYDROGRAPH Add Runoff *
4  Add Runoff "
0.090 1.184 0.196 0.000"
CHANNEL DESIGN™
1.184 Current peak flow c.m/sec"
0.025 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.840 Gradient %"
Depth of flow 0.397 metre"
Velocity 1.428 m/sec"
Channel capacity 9.479 c.m/sec"
Critical depth 0.378 metre"
ROUTE Channel Route 79"
79.00 Channel Route 79 Reach length ( metre)"
0.359 X-factor <= 0.5"
41.482 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
50.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.181 c.m/sec"
0.090 1.184 1.181 0.000 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
0.090 1.181 1.181 0.000"
CHANNEL DESIGN™
1.181 Current peak flow c.m/sec"
0.025 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.400 Gradient %"
Depth of flow 0.471 metre"
Velocity 1.085 m/sec"
Channel capacity 6.541 c.m/sec"
Critical depth 0.377 metre"
ROUTE Channel Route 213"
213.00 Channel Route 213 Reach length ( metre)"
0.373 X-factor <= 0.5"
147.271 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.178 c.m/sec"
0.090 1.181 1.178 0.000 c.m/sec"
HYDROGRAPH Next link *
5 Next link "
0.090 1.178 1.178 0.000"
CHANNEL DESIGN™
1.178 Current peak flow c.m/sec"
0.040 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
1.800 Basewidth metre"
0.100 Left bank slope"
0.100 Right bank slope™
1.000 Channel depth metre"
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0.480 Gradient %"

Depth of flow 0.673 metre"
Velocity 0.938 m/sec"
Channel capacity 2.070 c.m/sec"
Critical depth 0.350 metre"
ROUTE Channel Route 10"

10.00 Channel Route 10 Reach length ( metre)”

0.000 X-factor <= 0.5"
7.997 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.965 Beta weighting factor"
75.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.177 c.m/sec"
0.090 1.178 1.177 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link *
0.090 1.177 1.177 0.000"
CULVERT"
1.177 Culvert Q c.m/sec"
20.00 Length metre"
0.015 Manning "n*®"
242 .340 Upstream IL metre'
242 .250 Downstream IL metre'
243.800 Weir Elev. metre"
10.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
242 .800 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
1.800 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242 .340 0.000 0.0"
242.801 0.059 9.7"
242 .802 0.118 9.8"
242 .804 0.177 9.8"
242 .808 0.235 9.9"
242 .812 0.294 10.0"
242.818 0.353 10.1"
242 .824 0.412 10.2"
242 .832 0.471 10.3"
242.840 0.530 10.5"
242 .850 0.589 10.7"
242 .860 0.648 10.9"
242 .872 0.706 11.1"
242 .884 0.765 11.3"
242 .897 0.824 11.6"
242 .911 0.883 11.8"
242 .927 0.942 12.1"
242 .943 1.001 12.4"
242 .960 1.060 12.8"
242978 1.118 13.1"
242 .997 1.177 13.5"
243.016 1.236 13.9"
243.037 1.295 14.3"
243.058 1.354 14.7"
243.080 1.413 15.1"
243.103 1.472 15.5"
243.126 1.531 16.0"
243.149 1.589 16.5"
243.173 1.648 16.9"
243.196 1.707 17.4"
243.219 1.766 17.8"
243.241 1.825 18.3"
243.262 1.884 18.7"
243.282 1.943 19.1"
243.301 2.001 19.5"
243.320 2.060 19.8"
243.339 2.119 20.2"
243.357 2.178 20.6"
243.375 2.237 21.0"

1.800 Channel Basewidth"
1.000 Channel Depth"
2.000 Channel Topwidth"
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10.000 Grade Left"
10.000 Grade Right"
0.480 Grade %"
10.000 Length"
Barrel Yo 0.361 metre"
Barrel Ycr 0.352 metre"
Exit Velocity 1.189 m/sec"
Barrel Peak Outflow 1.177 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 1.177 c.m/sec"
Maximum level 243.026 metre"
Maximum storage 13.485 c.m"
Centroidal lag 2.978  hours"
0.090 1.177 1.177 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.090 1.177 1.177 0.000"
CHANNEL DESIGN™
1.177 Current peak flow c.m/sec"
0.040 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.480 Gradient %"
Depth of flow 0.559 metre"
Velocity 0.818 m/sec"
Channel capacity 4.478 c.m/sec"
Critical depth 0.376 metre"
ROUTE Channel Route 67"
67 .00 Channel Route 67 Reach length ( metre)"
0.109 X-factor <= 0.5"
61.427 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.175 c.m/sec"
0.090 1.177 1.175 0.000 c.m/sec"
HYDROGRAPH  Combine 10000**
6 Combine "
10000 Node #'"
flows entering main channel
Maximum Flow 1.175 c.m/sec"
Hydrograph volume 8725.248 c.m"
0.090 1.177 1.175 1.175"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.090 0.000 1.175 1.175"
CATCHMENT 2"
1 Triangular SCS"
1 Equal length"
1 SCS method"
2 external area 2"
1.400 % Impervious"
120.880 Total Area™
900.000 Flow length"
3.000 Overland Slope"
119.188 Pervious Area"
900.000 Pervious length"
3.000 Pervious slope"
1.692 Impervious Area"
900.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*""
84.000 Pervious SCS Curve No."
0.492 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction”
4.146 0.000 1.175 1.175 c.m/sec"
Catchment 2 Pervious Impervious Total Area "

Surface Area )
Time of concentration

119.188
85.343

1.692
11.601

120.880
83.450

hectare™
minutes"
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Time to Centroid 204.980 100.531 202.299

Rainfall depth 60.381 60.381 60.381
Rainfall volume 7.1967 0.1022 7.2989
Rainfall losses 30.701 5.312 30.345
Runoff depth 29.681 55.070 30.036
Runoff volume 3.5376 0.0932 3.6308
Runoff coefficient 0.492 0.912 0.498
Maximum Flow 4.099 0.503 4.146

HYDROGRAPH Add Runoff ™
4 Add Runoff **

4.146 4.146 1.175 1.175"
CHANNEL DESIGN™
4.146  Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
0.500 Channel depth metre'
0.600 Gradient %"
Depth of flow 0.399 metre"
Velocity 1.677 m/sec"
Channel capacity 6.193 c.m/sec"
Critical depth 0.381 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)”

0.446 X-factor <= 0.5"
156.550 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 4.128 c.m/sec"
4.146 4.146 4.128 1.175 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
4.146 4.128 4.128 1.175"
CULVERT"
4.128 Culvert Q c.m/sec"
19.30 Length metre"
0.013 Manning "n*®"
242 .130 Upstream IL metre"
242.100 Downstream IL metre'
243.610 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
243.350 Tail water elevation”
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
0.900 Barrel Width"
0.500 Cc 001 CSP thin walled projecting”
0.900 Ke 012 Project from fill"”

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242.130 0.000 0.0"
243.363 0.206 1126.2"
243.401 0.413 1220.1"
243.464 0.619 1389.1"
243 .553 0.826 1653.9"
243.668 1.032 2045.9"
243.807 1.238 2610.5"
243.972 1.445 3410.8"
244 .163 1.651 4531.9"
244 379 1.857 6106.0"
244726 2.064 9247.8"
245.176 2.270 14519.0"
245.670 2.477  21923.0"
246.206 2.683 31904.4"
246.786 2.889  44947.1"
247.408 3.096 61572.9"
248.073 3.302 82342.9"
248.781 3.509 107856.1"
249.532 3.715 138751.3"
250.326 3.921 175704.6"
251.163 4.128 219432.4"
252.043 4.334 270688.8"
252.966 4.541 330265.9"

minutes"

c.m/sec"
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0.000
.813
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253.931 4.747 398995.1"
254.940 4.953 A477747.8"
255.991 5.160 567431.4"
257.085 5.366 668995.0"
258.223 5.572 783425.1"
259.403 5.779 911744.9"
260.626 5.985 1055017.9"
261.892 6.192 1214346.1"
263.201 6.398 1390874.6"
264.553 6.604 1585779.1"
265.947 6.811 1800277.6"
267.385 7.017 2035632.0"
268.866 7.224 2293128.0"
270.389 7.430 2574110.0"
271.956 7.636 2879951.8"
273.565 7.843 3212053.0"
Channel Basewidth"
Channel Depth*
Channel Topwidth
Grade Left"
Grade Right"
Grade %"
Length"*
Barrel Yo 0.900 metre"
Barrel Ycr 0.826 metre"
Exit Velocity 2.248 m/sec"
Barrel Peak Outflow 1.430 c.m/sec"
Weir Peak Flow 0.703 c.m/sec"
Total Peak Outflow 2.133 c.m/sec"
Maximum level 243.682 metre"
Maximum storage 11006 .595 c.m"
Centroidal lag 4.488 hours™
4.146 4.128 2.133 1.175 c.m/sec"
HYDROGRAPH Next link "
Next link *
4.146 2.133 2.133 1.175"
CHANNEL DESIGN"
Current peak flow c.m/sec"
Manning "n®"
Cross-section type: O=trapezoidal; l=general"
Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth metre"
Gradient %"
Depth of flow 0.758 metre"
Velocity 1.238 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.635 metre"
ROUTE Channel Route 69"
Channel Route 69 Reach length ( metre)™
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 2.133 c.m/sec"
4.146 2.133 2.133 1.175 c.m/sec"
HYDROGRAPH Combine 10001**
Combine *
Node #"

flows entering from east of Komoka Road"

Maximum Flow
Hydrograph volume
4.146 2.133

36295

2.133

-590

2.133

HYDROGRAPH Start - New Tributary"”

Start - New Tributary”
4.146 0.000
CATCHMENT 3™
Triangular SCS"
Equal length"
SCS method"

2.133

c.m/sec"
c.m"
2.133"

2.133"

externa larea 3 - east portion of komoka road"

% Impervious"
Total Area”
Flow length"
Overland Slope"
Pervious Area"
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190.000 Pervious length"
2.000 Pervious slope"
0.275 Impervious Area
190.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n**"
75.000 Pervious SCS Curve No."
0.327 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
8.467 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.114 0.000 2.133 2.133 c.m/sec"
Catchment 3 Pervious Impervious Total Area "
Surface Area 0.336 0.275 0.610 hectare"
Time of concentration 47.747 5.153 18.170 minutes
Time to Centroid 153.840 90.899 110.136 minutes
Rainfall depth 60.381 60.381 60.381 mm**
Rainfall volume 202.58 165.75 368.33 c.m"
Rainfall losses 40.654 5.601 24.880 mm**
Runoff depth 19.728 54.780 35.501 mm**
Runoff volume 66.19 150.37 216.56 c.m"
Runoff coefficient 0.327 0.912 0.590 "
Maximum Flow 0.013 0.113 0.114 c.m/sec"
HYDROGRAPH Add Runoff **
4 Add Runoff '
0.114 0.114 2.133 2.133"
DIVERSION"
3 Node number"
0.059 Overflow threshold"
1.000 Required diverted fraction"
0 Conduit type; 1=Pipe;2=Channel"’
Peak of diverted flow 0.055 c.m/sec"
Volume of diverted flow 27.341 c.m"
DIV00003.25hyd""
Major flow east of komoka road"
0.114 0.114 0.059 2.133 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.114 0.059 0.059 2.133"
CHANNEL DESIGN™
0.059 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.290 Gradient %"
Depth of flow 0.197 metre"
Velocity 0.505 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.151 metre"
ROUTE Channel Route 50"
50.00 Channel Route 50 Reach length ( metre)”
0.245 X-factor <= 0.5"
74.297 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.059 c.m/sec"
0.114 0.059 0.059 2.133 c.m/sec"
HYDROGRAPH Combine 10002""
6 Combine "
10002 Node #"

minor flows east of komoka leaving via pipe network"

Maximum Flow 0.059 c.m/sec"
Hydrograph volume 189.217 c.m"
0.114 0.059 0.059 0.059"

FILEI_O Read/Open DIV00003.25hyd"
1 1=read/open; 2=write/save"
2 1=rainfall; 2=hydrograph™

1 1=runoff; 2=inflow; 3=outflow;
DIV0O0003.25hyd"

Major flow east of komoka road"

4=junction"



' 40

' 40

" 52

' 53

' 40

" 40

58

Total volume 27.341 c.m"
Maximum flow 0.055 c.m/sec"
0.055 0.059 0.059 0.059 c.m/sec"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.055 0.000 0.059 0.059"
HYDROGRAPH Add Runoff ™
4 Add Runoff "

0.055 0.055 0.059 0.059"
CHANNEL DESIGN™
0.055 Current peak flow c.m/sec"
0.022 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general”
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.290 Gradient %"
Depth of flow 0.192 metre"
Velocity 0.496 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.147 metre"
ROUTE Channel Route 15"
15.00 Channel Route 15 Reach length ( metre)"

0.000 X-factor <= 0.5"
22.684 K-lag ( seconds)*™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.624 Beta weighting factor”
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.052 c.m/sec"

0.055 0.055 0.052 0.059 c.m/sec"

HYDROGRAPH Combine 10001
6 Combine "
10001  Node #"
flows entering from east of Komoka Road™

Maximum Flow 2.133 c.m/sec"
Hydrograph volume 36322.930 c.m"
0.055 0.055 0.052 2.133"

HYDROGRAPH Confluence 10001
7 Confluence "
10001 Node #"
flows entering from east of Komoka Road"

Maximum flow 2.133 c.m/sec"
Hydrograph volume 36322.930 c.m"

0.055 2.133 0.052 0.000"
CULVERT"

2.133 Culvert Q c.m/sec"

20.40 Length metre"

0.013 Manning "n*®"
241.900 Upstream IL metre'
241.870 Downstream IL metre'
243.610 Weir Elev. metre"
20.000 Weir Breadth. metre"
116.900 Weir Left slope to 1"
116.900 Weir Right slope to 1"
242 .600 Tail water elevation”

4 Barrel Option (Pipe/Box/CSPA/HE/VE)"

0.965 Barrel Height/Diameter"

1.524 Barrel Width"

0.500 Cc 001 CSP thin walled projecting"

0.900 Ke 012 Project from fill"

1. Number of Barrels"
39 Number of stages"
Level Discharge Volume™

241.900 0.000 0.0"
242 .602 0.107 126.5"
242 .606 0.213 127.7"
242.614 0.320 129.6"
242.625 0.427 132.2"
242 .639 0.533 135.6"
242 .656 0.640 139.8"
242 _.675 0.746 144 .8"
242.698 0.853 150.5"
242.723 0.960 157.0"
242.751 1.066 164.2"
242.781 1.173 172.2"
242.814 1.280 181.0"
242 .848 1.386 190.4"

10
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242 .885 1.493 200.7"
242 .923 1.600 213.4"
242 .962 1.706 228.7"
243.002 1.813 250.4"
243.043 1.919 284._0"
243.086 2.026 330.6"
243.129 2.133 392.9"
243.174 2.239 472.6"
243.223 2.346 581.2"
243.302 2.453 791.7"
243.383 2.559 1064 .1"
243.468 2.666 1405.4"
243 .557 2.772 1822.8"
243.649 2.879 2323.7"
243.745 2.986 2915.7"
243.844 3.092 3607.1"
243.946 3.199 4406.0"
244052 3.306 5321.3"
244 .162 3.412 6361.6"
244 275 3.519 7536.2"
244 391 3.626 8854 .8"
244 511 3.732 10326.9""
244 .634 3.839 11962.7"
244 761 3.945 13772.7"
244 892 4.052 15767 .6"
2.286 Channel Basewidth
0.965 Channel Depth"
4.216 Channel Topwidth"
58.457 Grade Left"
58.457 Grade Right"
0.290 Grade %"
69.000 Length"
Barrel Yo 0.965 metre"
Barrel Ycr 0.677 metre"
Exit Velocity 2.278 m/sec"
Barrel Peak Outflow 2.128 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 2.128 c.m/sec"
Maximum level 243.166 metre"
Maximum storage 390.215 c.m"
Centroidal lag 4.554 hours™
0.055 2.133 2.128 0.000 c.m/sec"
HYDROGRAPH Combine 10003
6 Combine "
10003 Node #"
west of komoka road culvert"
Maximum Flow 2.128 c.m/sec"
Hydrograph volume 36352.168 c.m"
0.055 2.133 2.128 2.128"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.055 0.000 2.128 2.128"

CATCHMENT 6"

1 Triangular SCS"

3 Specifty values™

1 SCS method"

6 west side of komoka road major flows™

45.000 % Impervious"

0.580 Total Area™
190.000 Flow length"
2.000 Overland Slope"
0.319 Pervious Area"
190.000 Pervious length"
2.000 Pervious slope"
0.261 Impervious Area"
6.500 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*""

75.000 Pervious SCS Curve No."

0.327 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
8.467 Pervious Initial abstraction"
0.015 Impervious Manning *n*"

98.000 Impervious SCS Curve No.™
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction"

0.120 0.000 2.128 2.128 c.m/sec"
Catchment 6 Pervious Impervious Total Area "
Surface Area 0.319 0.261 0.580 hectare"
Time of concentration 47.747 0.680 15.702 minutes"

1"
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Time to Centroid 153.841 84.491 106.625

Rainfall depth 60.381 60.381 60.381
Rainfall volume 192.62 157.60 350.21
Rainfall losses 40.654 8.948 26.386
Runoff depth 19.728 51.434 33.995
Runoff volume 62.93 134.24 197.17
Runoff coefficient 0.327 0.912 0.590
Maximum Flow 0.012 0.120 0.120

HYDROGRAPH Add Runoff ™
4 Add Runoff **

0.120 0.120 2.128 2.128"

CHANNEL DESIGN™

0.120 Current peak flow c.m/sec"

0.022 Manning "n*®"

0. Cross-section type: O=trapezoidal; l=general"

0.900 Basewidth metre"

3.000 Left bank slope"

3.000 Right bank slope™

1.100 Channel depth metre'

0.160 Gradient %"
Depth of flow 0.181 metre"
Velocity 0.461 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.107 metre"
ROUTE Channel Route 5"

5.40 Channel Route 5 Reach length ( metre)”

.000 X-factor <= 0.5"
.792 K-lag ( seconds)"

.500 X-factor <= 0.5"
-000 K-lag ( seconds)"
.935 Beta weighting factor"

OQOO0OO0OmWOo

100.000 Routing time step ( seconds)"

1 No. of sub-reaches"

.000 Default(0) or user spec.(l) values used"

Peak outflow 0.118 c.m/sec"
0.120 0.120 0.118 2.128 c.m/sec"
HYDROGRAPH Combine 10003""
6 Combine "
10003 Node #"
west of komoka road culvert"
Maximum Flow 2.131 c.m/sec"
Hydrograph volume 36549.340 c.m"
0.120 0.120 0.118 2.131"
HYDROGRAPH Confluence 10003""
7 Confluence "
10003 Node #"
west of komoka road culvert"
Maximum Flow 2.131 c.m/sec"
Hydrograph volume 36549.340 c.m"
0.120 2.131 0.118 0.000"
CHANNEL DESIGN™
2.131 Current peak flow c.m/sec"
0.022 Manning "n*"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope"
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.712 metre"
Velocity 0.987 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.505 metre"

ROUTE Zero Route™

0.00 Zero Route Reach length ( metre)"

0.120 2.131 2.131
HYDROGRAPH Combine 10000*"

0.000 c.m/sec"

6 Combine "
10000 Node #"
flows entering main channel**
Maximum Flow 2.932 c.m/sec"
Hydrograph volume 45274 .566 c.m"
0.120 2.131 2.131 2.932"
HYDROGRAPH Confluence 10000**
7 Confluence "'
10000 Node #'"
flows entering main channel™
Maximum flow 2.932 c.m/sec"
Hydrograph volume 45274 .566 c.m"
0.120 2.932 2.131 0.000"

CATCHMENT 7"

12

minutes"

c.m/sec"
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Triangular SCS"
Specify values™

SCS method"

channel direct area”

NP we

hectare"
minutes"
minutes"
mm**

c.m/sec"

20.000 % Impervious"
2.270 Total Area"
5.000 Flow length"
25.000 Overland Slope"
1.816 Pervious Area"
190.000 Pervious length"
25.000 Pervious slope"
0.454 Impervious Area"
10.000 Impervious length"
25.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning "n*"'
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.224 2.932 2.131 0.000 c.m/sec"
Catchment 7 Pervious Impervious Total Area "
Surface Area 1.816 0.454 2.270
Time of concentration 20.641 0.413 13.543
Time to Centroid 119.716 84.283 107.284
Rainfall depth 60.381 60.381 60.381
Rainfall volume 1096.53 274.13 1370.66
Rainfall losses 37.722 11.389 32.456
Runoff depth 22.659 48.993 27.926
Runoff volume 411.49 222.43 633.92
Runoff coefficient 0.376 0.912 0.483
Maximum Flow 0.141 0.210 0.224
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.224 2.969 2.131 0.000"
CHANNEL DESIGN™
2.969 Current peak flow c.m/sec"
0.022 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general™
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.822 metre"
Velocity 1.073 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.593 metre"
ROUTE Channel Route 560"
560.00 Channel Route 560 Reach length ( metre)”
0.302 X-factor <= 0.5"

391

oQwoor ON

.286 K-lag ( seconds)"

.000 Default(0) or user spec.(l) values used"
.500 X-factor <= 0.5"

30.
-500 Beta weighting factor"
300.

000 K-lag ( seconds)"

000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.963 c.m/sec"
0.224 2.969 2.963 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.224 2.963 2.963 0.000"
CHANNEL DESIGN"

.963 Current peak flow c.m/sec"
.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general™

-800 Basewidth metre"

.100 Left bank slope"

.100 Right bank slope™

-500 Channel depth metre"

-160 Gradient %"
Depth of flow 1.249 metre"
Velocity 1.232 m/sec"
Channel capacity 12.294 c.m/sec"
Critical depth 0.643 metre"

ROUTE Channel Route 10"

13
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10.00 Channel Route 10 Reach length

0.000 X-factor <= 0.5"
6.087 K-lag ( seconds)"

0.000 Default(0) or user spec.(l) values

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
1.061 Beta weighting factor"

300.000 Routing time step ( seconds)"

1 No. of sub-reaches"
Peak outflow
0.224 2.963
HYDROGRAPH Next link "
5 Next link "
0.224 2.963
CULVERT"
2.963 Culvert Q c.m/sec"
20.00 Length metre"
0.013 Manning "n*®"
241.005 Upstream IL metre"

240.973 Downstream IL metre"

242 .700 Weir Elev. metre"

20.000 Weir Breadth. metre"

116.900 Weir Left slope to 1"
116.900 Weir Right slope to 1"
241.600 Tail water elevation"

2.963
2.963

2.963

( metre)"

used"

c.m/sec"
0.000 c.m/sec"

0.000"

2 Barrel Option (Pipe/Box/CSPA/HE/VE)"

0.900 Barrel Height/Diameter’
1.800 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"
2. Number of Barrels"
39 Number of stages"
Level Discharge Volume"
241.005 0.000 0.0"
241 .601 0.148 11.5"
241 .602 0.296 11.6"
241.604 0.444 11.6"
241.608 0.593 11.7"
241.612 0.741 11.8"
241.618 0.889 11.9"
241.624 1.037 12.0"
241.632 1.185 12.1"
241.640 1.333 12.3"
241.649 1.481 12.5"
241 .660 1.630 12.7"
241.671 1.778 12.9"
241.683 1.926 13.1"
241 .696 2.074 13.4"
241.710 2.222 13.7"
241.725 2.370 13.9"
241.741 2.518 14.2"
241.757 2.667 14.6"
241.775 2.815 14.9"
241.793 2.963 15.3"
241.812 3.111 15.6"
241.831 3.259 16.0"
241.851 3.407 16.4"
241.872 3.555 16.8"
241.893 3.704 17.2"
241.915 3.852 17.7"
241.937 4.000 18.1"
241 .959 4.148 18.6"
241.981 4.296 19.0"
242 .004 4.444 19.4"
242 .026 4.592 19.9"
242.048 4.740 20.3"
242 .070 4.889 20.8"
242 .092 5.037 21.2"
242 .114 5.185 21.7"
242.135 5.333 22.1"
242 .156 5.481 22.5"
242177 5.629 22.9"
1.800 Channel Basewidth"
3.500 Channel Depth*
2.500 Channel Topwidth"
10.000 Grade Left"
10.000 Grade Right"
0.160 Grade %"
10.000 Length"*
Barrel Yo 0.548
Barrel Ycr 0.410

metre™
metre"

14
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hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm"*

c.m"

c.m/sec"

Exit Velocity 1.312 m/sec"
Barrel Peak Outflow 2.962 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 2.962 c.m/sec"
Maximum level 241 .805 metre"
Maximum storage 15.266 c.m"
Centroidal lag 4.326 hours™
0.224 2.963 2.962 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.224 2.962 2.962 0.000"
CATCHMENT 8"
1 Triangular SCS"
3 Specify values™
1 SCS method"
8 direct channel area"
0.000 % Impervious"
0.370 Total Area"
5.000 Flow length"
25.000 Overland Slope"
0.370 Pervious Area"
190.000 Pervious length"
25.000 Pervious slope"
0.000 Impervious Area"
10.000 Impervious length"
25.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.376 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning "n*"'
98.000 Impervious SCS Curve No."
0.912 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.029 2.962 2.962 0.000 c.m/sec"
Catchment 8 Pervious Impervious Total Area "
Surface Area 0.370 0.000 0.370
Time of concentration 20.641 0.413 20.641
Time to Centroid 119.717 84.283 119.717
Rainfall depth 60.381 60.381 60.381
Rainfall volume 223.41 0.00 223.41
Rainfall losses 37.722 11.389 37.722
Runoff depth 22.659 48.993 22.659
Runoff volume 83.84 0.00 83.84
Runoff coefficient 0.376 0.912 0.376
Maximum Flow 0.029 0.000 0.029
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.029 2.967 2.962 0.000"
CHANNEL DESIGN™
2.967 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general™
0.900 Basewidth metre"
4.000 Left bank slope"
4.000 Right bank slope™
1.200 Channel depth metre
0.160 Gradient %"
Depth of flow 0.752 metre"
Velocity 1.010 m/sec"
Channel capacity 9.174 c.m/sec"
Critical depth 0.545 metre"
ROUTE Channel Route 254"
254 .40 Channel Route 254 Reach length ( metre)”
0.110 X-factor <= 0.5"
188.970 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 2.964 c.m/sec"
0.029 2.967 2.964 0.000 c.m/sec"

15
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MIDUSS OUEPUT === —m — - m oo >

MIDUSS version Version 2.07 rev. 387"
MIDUSS created Friday, September 23, 2005"

10 Units used: ie METRIC"
Job folder: G:\CLIENT\1389\1\SWM\MIDUSS\"*
diversion channel™

Output filename: 100yr-external channel design-10.out"
Licensee name: Igrabowski"
Company "

Date & Time last used: 2/6/2019 at 2:42:56 PM"

TIME PARAMETERS™

.000 Time Step"

000 Max. Storm length"

000 Max. Hydrograph®
STORM Chicago storm"
1 Chicago storm"

530 Coefficient A"

.297 Constant B"
.794 Exponent C"
.380 Fraction R"

000 Duration”

.000 Time step multiplier”
Maximum intensity 257.108 mm/hr*
Total depth 71.801 mm**

6  100hyd Hydrograph extension used in this file"
CATCHMENT 1"

1 Triangular SCS"

1 Equal length"

1 SCS method"

external area 1"

[E

.040 % Impervious"
.510 Total Area"
.000 Flow length"
.000 Overland Slope"
.234 Pervious Area'

000 Pervious length"

.000 Pervious slope"

.276 Impervious Area"

.000 Impervious length"

.000 Impervious slope"

.250 Pervious Manning "n""
-000 Pervious SCS Curve No."

.541 Pervious Runoff coefficient”

.100 Pervious la/S coefficient”

.838 Pervious Initial abstraction"

.015 Impervious Manning *n*"

.000 Impervious SCS Curve No."

.925 Impervious Runoff coefficient"

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction”

1.608 0.000 0.000 0.000 c.m/sec"

Catchment 1 Pervious Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 57.543 8.229 56.674 minutes"
Time to Centroid 171.362 95.869 170.032 minutes"
Rainfall depth 71.801 71.801 71.801 mm**
Rainfall volume 1.8837 0.0198 1.9034 ha-m"
Rainfall losses 32.930 5.440 32.644 mm**
Runoff depth 38.871 66.361 39.157 mm**
Runoff volume 1.0198 0.0183 1.0381 ha-m"
Runoff coefficient 0.541 0.925 0.545 "
Maximum flow 1.596 0.128 1.608 c.m/sec"

HYDROGRAPH Add Runoff *
4 Add Runoff "
1.608 1.608 0.000 0.000"
CULVERT"
608 Culvert Q c.m/sec"

25.00 Length metre"

0.
244
244
247

20.
25.
25.
244

1
1
0.
0

015 Manning "n*"

300 Upstream IL metre"
290 Downstream IL metre"
.050 Weir Elev. metre"
000 Weir Breadth. metre"
000 Weir Left slope to 1"

000 Weir Right slope to 1"
600 Tail water elevation"
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"

.000 Barrel Height/Diameter"
.000 Barrel Width"

700 Cc 004 RC pipe socket inlet”

-900 Ke 012 Project from fill"
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(AR

10.
10.

300

200.
10.

200.
10.

-500
.000
-500
000
000
.000
-000

6
9999

2

Number of Barrels"
Number of stages"

Level Discharge Volume™
244300 0.000 0.0"
244801 0.080 24_0"

244 .804 0.161 24.3"

244 .810 0.241 24.9"

244 .825 0.322 26.6"

244 892 0.402 34.3"

244 .953 0.482 426"

245.011 0.563 51.3"

245.066 0.643 60.6"

245.120 0.724 70.5"

245.172 0.804 81.0"

245.223 0.884 92.1"

245.274 0.965 104.0"

245_.324 1.045 116.7"

245.374 1.126 131.0"

245.424 1.206 147.3"

245.475 1.286 165.9"

245 _528 1.367 187 .1"

245.582 1.447 211.6"

245.638 1.528 240.3"

245.699 1.608 274.9"

245.768 1.688 319.1"

245.840 1.769 370.9"

245.914 1.849 431.0"

245.990 1.929 500.1"

246.069 2.010 580.7"

246.143 2.090 665.8"

246.228 2.171 772.6"

246.313 2.251 891.4"

246.419 2.331 1061.9"

246.487 2.412 1187.8"

246.577 2.492 1372.0"

246.670 2.573 1587.1"

246.765 2.653 1835.1"

246.860 2.733 2110.0"

246.961 2.814 2438.9"

247 .063 2.894 2810.8"

247 .165 2.975 3222.4"

247 .268 3.055 3678.9"

Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"
Barrel Yo 1.000
Barrel Ycr 0.722
Exit Velocity 2.529
Barrel Peak Outflow 1.566
Weir Peak Flow 0.000
Total Peak Outflow 1.566
Maximum level 245_.667
Maximum storage 256.946
Centroidal lag 2.870

1.608 1.608 1.566

HYDROGRAPH Combine 9999"

Combine "

Node #"

flows meeting south of ex culv"
Maximum Flow 1.566
Hydrograph volume 10378.294

1.608 1.608 1.566

HYDROGRAPH Start - New Tributary"
Start - New Tributary"

CATCHME

1.608
NT 4"

0.000

Triangular SCS"
Equal length"

SCS

method"

1.566

0.000 c.m/sec"

c.m/sec"
com”
1.566"

1.566"

flows between rail and berm + ex properties"
% Impervious"
Total Area"

Flow length"

Overland Slope"
Pervious Area'

Pervious length"
Pervious slope"
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0.104 Impervious Area"
200.000 Impervious length"

10.000 Impervious slope"

0.250 Pervious Manning "n*""

84 .000 Pervious SCS Curve No."
0.541 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient"
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
8.000 Impervious SCS Curve No.™
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction”

hectare"
minutes"
minutes"
mm**

c.m"

mm"*

mm**

c.m"

0.276 0.000 1.566 1.566 c.m/sec"
Catchment 4 Pervious Impervious Total Area "
Surface Area 1.985 0.104 2.090
Time of concentration 20.742 2.966 19.299
Time to Centroid 119.859 87.643 117.242
Rainfall depth 71.801 71.801 71.801
Rainfall volume 1425.61 75.03 1500.64
Rainfall losses 32.937 6.532 31.617
Runoff depth 38.864 65.269 40.184
Runoff volume 771.65 68.21 839.85
Runoff coefficient 0.541 0.925 0.561
Maximum Flow 0.267 0.053 0.276

HYDROGRAPH Add Runoff ™
4 Add Runoff "

0.276 0.276 1.566 1.566"
CHANNEL DESIGN™
0.276 Current peak flow c.m/sec"
0.040 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general"
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.500 Gradient %"
Depth of flow 0.279 metre"
Velocity 0.568 m/sec"
Channel capacity 4.571 c.m/sec"
Critical depth 0.174 metre"

ROUTE Zero Route"
0.00 Zero Route Reach length ( metre)"
0.276 0.276 0.276 1.566 c.m/sec"
HYDROGRAPH  Combine 9999"
6 Combine "
9999 Node #"
Fflows meeting south of ex culv"

Maximum Flow 1.647 c.m/sec"
Hydrograph volume 11218.148 c.m"
0.276 0.276 0.276 1.647"

HYDROGRAPH Confluence 9999"
7  Confluence "
9999 Node #'"
flows meeting south of ex culv"

Maximum Flow 1.647 c.m/sec"
Hydrograph volume 11218.147 c.m"
0.276 1.647 0.276 0.000""

CATCHMENT 5"

1 Triangular SCS"

1 Equal length"

1 SCS method"

5 channel direct area"
0.000 % Impervious"
0.420 Total Area"
5.000 Flow length"”

25.000 Overland Slope"
0.420 Pervious Area"

5.000 Pervious length"

25.000 Pervious slope"
0.000 Impervious Area'
5.000 Impervious length"

25.000 Impervious slope"
0.250 Pervious Manning "n*"

84 .000 Pervious SCS Curve No."
0.541 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction”
0.015 Impervious Manning "n*'

98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient”

c.m/sec"
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0.
0.

OFRPWWO OpPF

100
518

4

.659
.025

0

-900
.000
.000
-000
-840

79.00

OFrRPWWO OpPF

-339
-997
.000
.500
-000
-500
.000

1

5

.655
.025

0

-900
.000
.000
-000
-400

213.00

RPOORFr OF

.355
.012
.000
.500
-000
-500
.000

1

5

.655
.040

0

-800
.100
.100
-000

Impervious la/S coefficient”
Impervious Initial abstraction”

0.115 1.647
Catchment 5
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff ™
Add Runoff "
0.115
CHANNEL DESIGN™
Current peak flow
Manning "n*

1.659

n""

0.
Pervious

0.420
1.723
93.074
71.801
301.56
33.426
38.375
161.17
0.541
0.115

0.

276 0.000 c.m/sec"
0.000
0.246
83.249
71.801
0.00

14.053
57.748
0.00

0.925
0.000

0.420
1.723
93.074
71.801
301.56
33.426
38.375
161.17
0.541
0.115

276 0.000"

c.m/sec"

Cross-section type: O=trapezoidal; l=general”

Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth
Gradient %"
Depth of flow
Velocity
Channel capacity
Critical depth
ROUTE Channel Route

met

Channel Route 79 Reach length

X-factor <= 0.5"
K-lag ( seconds)™

Default(0) or user spec.(l) values

X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting facto
Routing time step
No. of sub-reaches"
Peak outflow
0.115 1.659
HYDROGRAPH Next link *
Next link "
0.115
CHANNEL DESIGN™
Current peak flow
Manning "n*®"

1.655

Cross-section type: O=trapezoidal;

Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth
Gradient %"

Depth of flow

Velocity

Channel capacity

Critical depth

ROUTE Channel Route

Channel Route 213

X-factor <= 0.5"
K-lag ( seconds)™

met

Default(0) or user spec.(l) values

X-factor <= 0.5
K-lag ( seconds)"
Beta weighting facto
Routing time step
No. of sub-reaches"
Peak outflow
0.115 1.655
HYDROGRAPH Next link *
Next link "
0.115
CHANNEL DESIGN™
Current peak flow
Manning "n*®"

1.655

Cross-section type: O=trapezoidal;

Basewidth metre"
Left bank slope"
Right bank slope™

Channel depth met

re"

79"

re

0.464
1.559
9.479
0.447

metre™
m/sec"’
c.m/sec"
metre"

( metre)"

used"

( seconds)"

1.

1.

1.655
655

c.m/sec"
0.000 c.m/sec"

655 0.000"

c.m/sec"

re"

213"
Reach

re

1=general""

0.549
1.183
6.541
0.446

metre™
m/sec"’
c.m/sec"
metre"

length ( metre)"

used"

( seconds)"

1.

1.

1.655
655

c.m/sec"
0.000 c.m/sec"

655 0.000"

c.m/sec"

re"

1=general""

Impervious Total Area "

hectare"
minutes"
minutes"
mm**

c.m"

mm**

mm**

c.m"

c.m/sec"
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0.480 Gradient %"

Depth of flow 0.853 metre"
Velocity 1.029 m/sec"
Channel capacity 2.070 c.m/sec"
Critical depth 0.438 metre"
ROUTE Channel Route 10"

10.00 Channel Route 10 Reach length ( metre)”

0.000 X-factor <= 0.5"
7.291 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
1.061 Beta weighting factor"
75.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.655 c.m/sec"
0.115 1.655 1.655 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link *
0.115 1.655 1.655 0.000"
CULVERT"
1.655 Culvert Q c.m/sec"
20.00 Length metre"
0.015 Manning "n*®"
242 .340 Upstream IL metre'
242 .250 Downstream IL metre'
243.800 Weir Elev. metre"
10.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
242 .800 Tail water elevation”
2 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
1.800 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242 .340 0.000 0.0"
242.801 0.083 9.7"
242 .804 0.165 9.8"
242 .809 0.248 9.9"
242 .816 0.331 10.0"
242 .825 0.414 10.2"
242 .835 0.496 10.4"
242.848 0.579 10.6"
242 .863 0.662 10.9"
242 .879 0.745 11.2"
242 .898 0.827 11.6"
242.918 0.910 12.0"
242 .941 0.993 12.4"
242 .965 1.076 12.9"
242 .990 1.158 13.4"
243.018 1.241 13.9"
243.047 1.324 145"
243.078 1.407 15.1"
243.109 1.489 15.7"
243.142 1.572 16.3"
243.175 1.655 17.0"
243.208 1.737 17.6"
243.239 1.820 18.2"
243.268 1.903 18.8"
243.296 1.986 19.4"
243.323 2.068 19.9"
243.349 2.151 20.4"
243.374 2.234 20.9"
243.399 2.317 21.5"
243.423 2.399 22.3"
243.447 2.482 23.1"
243.471 2.565 24_0"
243.495 2.648 25.1"
243.518 2.730 26.2"
243.541 2.813 27 .4"
243.564 2.896 28.7"
243.587 2.979 30.1"
243.609 3.061 31.6"
243.631 3.144 33.2"

1.800 Channel Basewidth"
1.000 Channel Depth"
2.000 Channel Topwidth"
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10.000 Grade Left"
10.000 Grade Right"
0.480 Grade %"
10.000 Length"
Barrel Yo 0.456 metre"
Barrel Ycr 0.442 metre"
Exit Velocity 1.671 m/sec"
Barrel Peak Outflow 1.654 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 1.654 c.m/sec"
Maximum level 243.201 metre"
Maximum storage 16.959 c.m"
Centroidal lag 2.841 hours™
0.115 1.655 1.654 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.115 1.654 1.654 0.000"
CHANNEL DESIGN™
1.654 Current peak flow c.m/sec"
0.040 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.480 Gradient %"
Depth of flow 0.650 metre"
Velocity 0.892 m/sec"
Channel capacity 4.478 c.m/sec"
Critical depth 0.446 metre"
ROUTE Channel Route 67"
67.00 Channel Route 67 Reach length ( metre)"
0.053 X-factor <= 0.5"
56.312 K-lag ( seconds)™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 1.651 c.m/sec"
0.115 1.654 1.651 0.000 c.m/sec"
HYDROGRAPH Combine 10000**
6 Combine "
10000 Node #'"
flows entering main channel
Maximum Flow 1.651 c.m/sec"
Hydrograph volume 11368.258 c.m"
0.115 1.654 1.651 1.651"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.115 0.000 1.651 1.651"
CATCHMENT 2"
1 Triangular SCS"
1 Equal length"
1 SCS method"
2 external area 2"
1.400 % Impervious"
120.880 Total Area™
900.000 Flow length"
3.000 Overland Slope"
119.188 Pervious Area"
900.000 Pervious length"
3.000 Pervious slope"
1.692 Impervious Area"
900.000 Impervious length"
3.000 Impervious slope"
0.250 Pervious Manning "n*""
84.000 Pervious SCS Curve No."
0.541 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
4.838 Pervious Initial abstraction"
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No.™
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction”
5.948 0.000 1.651 1.651 c.m/sec"
Catchment 2 Pervious Impervious Total Area "

Surface Area )
Time of concentration

119.188
73.392

1.692
10.496

120.880
71.907

hectare™
minutes"
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Time to Centroid 193.543 99.288 191.317

Rainfall depth 71.801 71.801 71.801
Rainfall volume 8.5578 0.1215 8.6793
Rainfall losses 32.928 5.585 32.545
Runoff depth 38.874 66.216 39.256
Runoff volume 4.6332 0.1121 4.7453
Runoff coefficient 0.541 0.925 0.547

Maximum Flow 5.887 0.629 5.948

HYDROGRAPH Add Runoff ™
4 Add Runoff **

5.948 5.948 1.651 1.651"
CHANNEL DESIGN™
5.948 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
5.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
0.500 Channel depth metre'
0.600 Gradient %"
Depth of flow 0.489 metre"
Velocity 1.882 m/sec"
Channel capacity 6.193 c.m/sec"
Critical depth 0.474 metre"
ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length ( metre)”

0.435 X-factor <= 0.5"
139.510 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
150.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 5.915 c.m/sec"
5.948 5.948 5.915 1.651 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
5.948 5.915 5.915 1.651"
CULVERT"
5.915 Culvert Q c.m/sec"
19.30 Length metre"
0.013 Manning "n*®"
242 .130 Upstream IL metre"
242.100 Downstream IL metre'
243.610 Weir Elev. metre"
20.000 Weir Breadth. metre"
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
243.350 Tail water elevation”
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
0.900 Barrel Width"
0.500 Cc 001 CSP thin walled projecting”
0.900 Ke 012 Project from fill"”

1. Number of Barrels"
39 Number of stages"

Level Discharge Volume™
242.130 0.000 0.0"
243.376 0.296 1158.5"
243 .454 0.592 1361.5"
243.585 0.887 1756.0"
243.767 1.183 2439.1"
244 .002 1.479 3571.2"
244 .289 1.775 5413.8"
244 .739 2.070 9384.8"
245.400 2.366 17665.6"
246.149 2.662  30748.1"
246.987 2.958 50018.0"
247 .912 3.253 77025.4"
248.926 3.549 113482.9"
250.027 3.845 161266.4"
251.217 4.141 222414.0"
252.495 4.436 299129.3"
253.861 4.732 393775.7"
255.315 5.028 508882.5"
256.857 5.324 647140.9"
258.488 5.620 811404.1"
260.206 5.915 1004690.9"
262.013 6.211 1230182.0"
263.908 6.507 1491221.4"

minutes"

c.m/sec"
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40
2

265.891 6.803 1791316.1"
267.962 7.098 2134136.3"
270.121 7.394 2523515.0"
272.369 7.690 2963442 .5"
274.704 7.986 3458090.5"
277.128 8.281 4011776.0"
279.639 8.577 4628976.5"
282.239 8.873 5314347.0"
284.927 9.169 6072701.5"
287.704 9.464 6909022.0"
290.568 9.760 7828430.0"
293.520 10.056 8836225.0"
296.561 10.352 9937891.0"
299.690 10.64811139047.0"
302.906 10.94312445483.0""
306.211 11.23913863139.0""
Channel Basewidth"
Channel Depth*
Channel Topwidth
Grade Left"
Grade Right"
Grade %"
Length"*
Barrel Yo 0.900 metre"
Barrel Ycr 0.891 metre"
Exit Velocity 2.248 m/sec"
Barrel Peak Outflow 1.430 c.m/sec"
Weir Peak Flow 4.485 c.m/sec"
Total Peak Outflow 5.915 c.m/sec"
Maximum level 243.840 metre"
Maximum storage 17504 .414 c.m"
Centroidal lag 4.694 hours™
5.948 5.915 5.915 1.651 c.m/sec"
HYDROGRAPH Next link "
Next link *
5.948 2.360 5.915 1.651"
CHANNEL DESIGN™
Current peak flow c.m/sec"
Manning "n®"
Cross-section type: O=trapezoidal; l=general"
Basewidth metre"
Left bank slope"
Right bank slope™
Channel depth metre"
Gradient %"
Depth of flow 0.787 metre"
Velocity 1.269 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.661 metre"
ROUTE Channel Route 69"
Channel Route 69 Reach length ( metre)™
X-factor <= 0.5"

K-lag ( seconds)"

Default(0) or user spec.(l) values used"

X-factor <= 0.5
K-lag ( seconds)"

Beta weighting factor"

Routing time step

No. of sub-reaches"
Peak outflow
5.948 2.360
HYDROGRAPH Combine
Combine "
Node #"

( seconds)"

2.360
2.360
10001

c.m/sec"
1.651 c.m/sec"

flows entering from east of Komoka Road"

Maximum Flow
Hydrograph volume
5

948 2.360

2.360
47443.727
2.360

HYDROGRAPH Start - New Tributary"
Start - New Tributary”

5.948
CATCHMENT 3™
Triangular SCS"
Equal length"
SCS method"

0.000

2.360

c.m/sec"
c.m"
2.360"

2.360"

externa larea 3 - east portion of komoka road"

% Impervious"
Total Area”
Flow length"
Overland Slope"
Pervious Area"
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190.000 Pervious length"
2.000 Pervious slope"
0.275 Impervious Area
190.000 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n**"
75.000 Pervious SCS Curve No."
0.377 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
8.467 Pervious Initial abstraction”
0.015 Impervious Manning *n*"
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient”
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.143 0.000 2.360 2.360 c.m/sec"
Catchment 3 Pervious Impervious Total Area "
Surface Area 0.336 0.275 0.610 hectare"
Time of concentration 39.710 4.662 16.363 minutes
Time to Centroid 146.330 90.276 108.990 minutes
Rainfall depth 71.801 71.801 71.801 mm"*
Rainfall volume 240.89 197.09 437 .99 c.m"
Rainfall losses 44 _.706 5.724 27.164 mm**
Runoff depth 27.095 66.077 44 .637 mm**
Runoff volume 90.90 181.38 272.29 c.m"
Runoff coefficient 0.377 0.925 0.624 "
Maximum Flow 0.019 0.140 0.143 c.m/sec"
HYDROGRAPH Add Runoff **
4  Add Runoff '
0.143 0.143 2.360 2.360"
DIVERSION"
3 Node number"
0.059 Overflow threshold"
1.000 Required diverted fraction"
0 Conduit type; 1=Pipe;2=Channel™"
Peak of diverted flow 0.084 c.m/sec"
Volume of diverted flow 45.827 c.m"
DI1V00003.100hyd""
Major flow east of komoka road"
0.143 0.143 0.059 2.360 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.143 0.059 0.059 2.360"
CHANNEL DESIGN™
0.059 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general"
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.290 Gradient %"
Depth of flow 0.197 metre"
Velocity 0.505 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.151 metre"
ROUTE Channel Route 50"
50.00 Channel Route 50 Reach length ( metre)”
0.245 X-factor <= 0.5"
74.297 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.059 c.m/sec"
0.143 0.059 0.059 2.360 c.m/sec"
HYDROGRAPH Combine 10002""
6 Combine "
10002 Node #"

minor flows east of komoka leaving via pipe network"

Maximum Flow 0.059 c.m/sec"
Hydrograph volume 226.458 c.m"
0.143 0.059 0.059 0.059"

FILEI_O Read/Open DIVO0003.100hyd"

1 1=read/open; 2=write/save"

2 1=rainfall; 2=hydrograph™

1 1=runoff; 2=inflow; 3=outflow;
DIV0O0003.100hyd"

Major flow east of komoka road"

4=junction"
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Total volume 45.827 c.m"
Maximum flow 0.084 c.m/sec"
0.084 0.059 0.059 0.059 c.m/sec"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary”
0.084 0.000 0.059 0.059"
HYDROGRAPH Add Runoff ™
4 Add Runoff "

0.084 0.084 0.059 0.059"
CHANNEL DESIGN™
0.084 Current peak flow c.m/sec"
0.022 Manning "n®"
0. Cross-section type: O=trapezoidal; l=general”
0.000 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.000 Channel depth metre"
0.290 Gradient %"
Depth of flow 0.225 metre"
Velocity 0.551 m/sec"
Channel capacity 4.466 c.m/sec"
Critical depth 0.174 metre"
ROUTE Channel Route 15"
15.00 Channel Route 15 Reach length ( metre)"

0.000 X-factor <= 0.5"
20.405 K-lag ( seconds)*™
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.660 Beta weighting factor”
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.081 c.m/sec"

0.084 0.084 0.081 0.059 c.m/sec"

HYDROGRAPH Combine 10001**
6 Combine "
10001 Node #"
flows entering from east of Komoka Road™
Maximum Flow 2.360 c.m/sec"
Hydrograph volume 47489 .547 c.m"
0.084 0.084 0.081 2.360"
HYDROGRAPH Confluence 10001**
7 Confluence "'
10001 Node #'"
flows entering from east of Komoka Road"

Maximum flow 2.360 c.m/sec"
Hydrograph volume 47489 .547 c.m"

0.084 2.360 0.081 0.000"
CULVERT"

2.360 Culvert Q c.m/sec"

20.40 Length metre"

0.013 Manning "n*®"
241.900 Upstream IL metre'
241.870 Downstream IL metre'
243.610 Weir Elev. metre"
20.000 Weir Breadth. metre"
116.900 Weir Left slope to 1"
116.900 Weir Right slope to 1"
242 .600 Tail water elevation”

4 Barrel Option (Pipe/Box/CSPA/HE/VE)"

0.965 Barrel Height/Diameter"

1.524 Barrel Width"

0.500 Cc 001 CSP thin walled projecting"

0.900 Ke 012 Project from fill"

1. Number of Barrels"
39 Number of stages"
Level Discharge Volume™

241.900 0.000 0.0"
242 .602 0.118 126.6"
242 .608 0.236 128.0"
242.617 0.354 130.3"
242.630 0.472 133.6"
242 .647 0.590 137.8"
242 .668 0.708 142.9"
242.692 0.826 149.0"
242.719 0.944 156.0"
242.750 1.062 163.9"
242.783 1.180 172.8"
242.820 1.298 182.5"
242.858 1.416 193.1"
242 .899 1.534 205.3"

10
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242 .942 1.652 220.6"
242 .986 1.770 240.3"
243.031 1.888 272.8"
243.078 2.006 320.7"
243.126 2.124 387.3"
243.175 2.242 475.0"
243.234 2.360 606.0""
243.321 2.478 851.2"
243.412 2.596 1174.4"
243.508 2.714 1584 .9""
243.608 2.832 2092.6"
243.713 2.950 2707.9"
243.821 3.068 3441.4"
243.934 3.186 4304.4"
244 051 3.304 5308.6"
244 172 3.422 6465.7"
244298 3.540 7788.6"
244428 3.658 9289.9"
244 562 3.776 10983.3""
244700 3.894 12882.3"
244 .843 4.012 15001.3"
244989 4.130 17355.2"
245.141 4.248 19958.7""
245.296 4.366 22827.6"
245 _455 4.484  25977.8"
2.286 Channel Basewidth
0.965 Channel Depth"
4.216 Channel Topwidth"
58.457 Grade Left"
58.457 Grade Right"
0.290 Grade %"
69.000 Length"
Barrel Yo 0.965 metre"
Barrel Ycr 0.711 metre"
Exit Velocity 2.485 m/sec"
Barrel Peak Outflow 2.348 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 2.348 c.m/sec"
Maximum level 243.257 metre"
Maximum storage 592.086 c.m"
Centroidal lag 4.764 hours™
0.084 2.360 2.348 0.000 c.m/sec"
HYDROGRAPH Combine 10003
6 Combine "
10003 Node #"
west of komoka road culvert"
Maximum Flow 2.348 c.m/sec"
Hydrograph volume 47485.629 c.m"
0.084 2.360 2.348 2.348"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.084 0.000 2.348 2.348"

CATCHMENT 6"

1 Triangular SCS"

3 Specifty values™

1 SCS method"

6 west side of komoka road major flows™

45.000 % Impervious"

0.580 Total Area™
190.000 Flow length"
2.000 Overland Slope"
0.319 Pervious Area"
190.000 Pervious length"
2.000 Pervious slope"
0.261 Impervious Area"
6.500 Impervious length"
2.000 Impervious slope"
0.250 Pervious Manning "n*""

75.000 Pervious SCS Curve No."

0.377 Pervious Runoff coefficient”
0.100 Pervious la/S coefficient”
8.467 Pervious Initial abstraction"
0.015 Impervious Manning *n*"

98.000 Impervious SCS Curve No.™
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient"
0.518 Impervious Initial abstraction”

0.155 0.000 2.348 2.348 c.m/sec"
Catchment 6 Pervious Impervious Total Area "
Surface Area 0.319 0.261 0.580 hectare"
Time of concentration 39.710 0.615 14.293 minutes"

1"
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Time to Centroid 146.330 84.443 106.095

Rainfall depth 71.801 71.801 71.801
Rainfall volume 229.05 187.40 416.45
Rainfall losses 44 .706 10.264 29.207
Runoff depth 27.095 61.537 42 .594
Runoff volume 86.43 160.61 247 .04
Runoff coefficient 0.377 0.925 0.624
Maximum Flow 0.018 0.154 0.155

HYDROGRAPH Add Runoff ™
4 Add Runoff **

0.155 0.155 2.348 2.348"

CHANNEL DESIGN™

0.155 Current peak flow c.m/sec"

0.022 Manning "n*®"

0. Cross-section type: O=trapezoidal; l=general"

0.900 Basewidth metre"

3.000 Left bank slope"

3.000 Right bank slope™

1.100 Channel depth metre'

0.160 Gradient %"
Depth of flow 0.206 metre"
Velocity 0.495 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.125 metre"
ROUTE Channel Route 5"

5.40 Channel Route 5 Reach length ( metre)”

.000 X-factor <= 0.5"
.181 K-lag ( seconds)"

.500 X-factor <= 0.5"
-000 K-lag ( seconds)"
-959 Beta weighting factor"

OQOO0OO0OmWOo

100.000 Routing time step ( seconds)"

1 No. of sub-reaches"

.000 Default(0) or user spec.(l) values used"

Peak outflow 0.152 c.m/sec"
0.155 0.155 0.152 2.348 c.m/sec"
HYDROGRAPH Combine 10003""
6 Combine "
10003 Node #"
west of komoka road culvert"
Maximum Flow 2.351 c.m/sec"
Hydrograph volume 47732 .660 c.m"
0.155 0.155 0.152 2.351"
HYDROGRAPH Confluence 10003""
7 Confluence "
10003 Node #"
west of komoka road culvert"
Maximum Flow 2.351 c.m/sec"
Hydrograph volume 47732.660 c.m"
0.155 2.351 0.152 0.000"
CHANNEL DESIGN™
2.351 Current peak flow c.m/sec"
0.022 Manning "n*"
0. Cross-section type: O=trapezoidal; l=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope"
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.743 metre"
Velocity 1.012 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.530 metre"

ROUTE Zero Route™

0.00 Zero Route Reach length ( metre)"

0.155 2.351 2.351
HYDROGRAPH Combine 10000*"

0.000 c.m/sec"

6 Combine "
10000 Node #"
flows entering main channel
Maximum Flow 3.568 c.m/sec"
Hydrograph volume 59100.949 c.m"
0.155 2.351 2.351 3.568"
HYDROGRAPH Confluence 10000**
7 Confluence "'
10000 Node #'"
flows entering main channel™
Maximum flow 3.568 c.m/sec"
Hydrograph volume 59100.949 c.m"
0.155 3.568 2.351 0.000"

CATCHMENT 7"

12

minutes"

c.m/sec"
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Triangular SCS"
Specify values™

SCS method"

channel direct area”

NP we

.000 % Impervious"

.270  Total Area"

-000 Flow length"

.000 Overland Slope"
.816  Pervious Area"

.000 Pervious length"
-000 Pervious slope"
.454 Impervious Area"
.000 Impervious length"
.000 Impervious slope"
.250 Pervious Manning "n
.000 Pervious SCS Curve No."

HYDROGRAPH Add Runoff ™
4 Add Runoff **
0.299 3.624 2.351 0.000"
CHANNEL DESIGN"

3.624  Current peak flow c.m/sec"
0.022 Manning "n*®*"
0. Cross-section type: O=trapezoidal; l=general™
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope™
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.895 metre"
Velocity 1.129 m/sec"
Channel capacity 5.896 c.m/sec"
Critical depth 0.652 metre"
ROUTE Channel Route 560"
560.00 Channel Route 560 Reach length ( metre)”
0.286 X-factor <= 0.5"

372

OQwWoOor oOw

.060 K-lag ( seconds)"

.000 Default(0) or user spec.(l) values used"
.500 X-factor <= 0.5"

30.
-500 Beta weighting factor"
300.

000 K-lag ( seconds)"

000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 3.612 c.m/sec"
0.299 3.624 3.612 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.299 3.612 3.612 0.000"
CHANNEL DESIGN"

.612  Current peak flow c.m/sec"
.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general™

-800 Basewidth metre"

.100 Left bank slope"

.100 Right bank slope™

-500 Channel depth metre"

-160 Gradient %"
Depth of flow 1.442 metre"
Velocity 1.289 m/sec"
Channel capacity 12.294 c.m/sec"
Critical depth 0.733 metre"

ROUTE Channel Route 10"

13

hectare"
minutes"
minutes"
mm**

427 Pervious Runoff coefficient"

.100 Pervious la/S coefficient”

.164 Pervious Initial abstraction"

.015 Impervious Manning "n*"'

.000 Impervious SCS Curve No."

.925 Impervious Runoff coefficient”

-100 Impervious la/S coefficient”

.518 Impervious Initial abstraction"

0.299 3.568 2.351 0.000 c.m/sec"

Catchment 7 Pervious Impervious Total Area "
Surface Area 1.816 0.454 2.270
Time of concentration 17.379 0.373 11.847
Time to Centroid 116.335 84.036 105.828
Rainfall depth 71.801 71.801 71.801
Rainfall volume 1303.91 325.98 1629.88
Rainfall losses 41.180 12.749 35.494
Runoff depth 30.621 59.052 36.307
Runoff volume 556.07 268.10 824.17
Runoff coefficient 0.427 0.925 0.527
Maximum Flow 0.210 0.270 0.299

c.m/sec"
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10.00 Channel Route 10 Reach length

0.000 X-factor <= 0.5"
5.820 K-lag ( seconds)"

0.000 Default(0) or user spec.(l) values

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)*™
1.124 Beta weighting factor"

300.000 Routing time step ( seconds)"

1 No. of sub-reaches"
Peak outflow
0.299 3.612
HYDROGRAPH Next link "
5 Next link "
0.299 3.612
CULVERT"
3.612 Culvert Q c.m/sec"
20.00 Length metre"
0.013 Manning "n*®"
241.005 Upstream IL metre"

240.973 Downstream IL metre"

242 .700 Weir Elev. metre"

20.000 Weir Breadth. metre"

116.900 Weir Left slope to 1"
116.900 Weir Right slope to 1"
241.600 Tail water elevation"

3.612
3.612

3.612

( metre)"

used"

c.m/sec"
0.000 c.m/sec"

0.000"

2 Barrel Option (Pipe/Box/CSPA/HE/VE)"

0.900 Barrel Height/Diameter’
1.800 Barrel Width"
0.700 Cc 004 RC pipe socket inlet”
0.900 Ke 012 Project from fill"
2. Number of Barrels"
39 Number of stages"
Level Discharge Volume"
241.005 0.000 0.0"
241 .601 0.181 11.5"
241 .603 0.361 11.6"
241.607 0.542 11.6"
241.612 0.722 11.7"
241.618 0.903 11.9"
241.627 1.084 12.0"
241.636 1.264 12.2"
241.647 1.445 12.4"
241 .660 1.625 127"
241.673 1.806 12.9"
241.688 1.987 13.2"
241.705 2.167 13.6"
241.723 2.348 13.9"
241.742 2.529 14.3"
241.762 2.709 14.7"
241.784 2.890 15.1"
241.807 3.070 15.5"
241.830 3.251 16.0"
241.855 3.432 16.5"
241.880 3.612 17.0"
241 .906 3.793 17.5"
241 .933 3.973 18.0"
241.960 4.154 18.6"
241.987 4.335 19.1"
242.015 4.515 19.7"
242 .042 4.696 20.2"
242 .069 4.876 20.8"
242 .095 5.057 21.3"
242.122 5.238 21.8"
242 .147 5.418 22.3"
242173 5.599 22.9"
242.198 5.780 23.4"
242 .223 5.960 23.9"
242 .247 6.141 24.4"
242 .271 6.321 24_9"
242 .295 6.502 25.4"
242.319 6.683 25.9"
242 .343 6.863 26.4"
1.800 Channel Basewidth"
3.500 Channel Depth*
2.500 Channel Topwidth"
10.000 Grade Left"
10.000 Grade Right"
0.160 Grade %"
10.000 Length"*
Barrel Yo 0.631
Barrel Ycr 0.468

metre™
metre"

14
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hectare"
minutes"
minutes"
mm**

c.m/sec"

Exit Velocity 1.600 m/sec"
Barrel Peak Outflow 3.612 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 3.612 c.m/sec"
Maximum level 241.918 metre"
Maximum storage 16.986 c.m"
Centroidal lag 4.455 hours™
0.299 3.612 3.612 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.299 3.612 3.612 0.000"
CATCHMENT 8"
1 Triangular SCS"
3 Specify values™
1 SCS method"
8 direct channel area"
0.000 % Impervious"
0.370 Total Area"
5.000 Flow length"
25.000 Overland Slope"
0.370 Pervious Area"
190.000 Pervious length"
25.000 Pervious slope"
0.000 Impervious Area"
10.000 Impervious length"
25.000 Impervious slope"
0.250 Pervious Manning "n*®"
78.000 Pervious SCS Curve No."
0.427 Pervious Runoff coefficient"
0.100 Pervious la/S coefficient”
7.164 Pervious Initial abstraction"
0.015 Impervious Manning "n*"'
98.000 Impervious SCS Curve No."
0.925 Impervious Runoff coefficient"
0.100 Impervious la/S coefficient”
0.518 Impervious Initial abstraction"
0.043 3.612 3.612 0.000 c.m/sec"
Catchment 8 Pervious Impervious Total Area "
Surface Area 0.370 0.000 0.370
Time of concentration 17.379 0.373 17.379
Time to Centroid 116.335 84.036 116.335
Rainfall depth 71.801 71.801 71.801
Rainfall volume 265.66 0.00 265.66
Rainfall losses 41.180 12.749 41.180
Runoff depth 30.621 59.052 30.621
Runoff volume 113.30 0.00 113.30
Runoff coefficient 0.427 0.925 0.427
Maximum Flow 0.043 0.000 0.043
HYDROGRAPH Add Runoff ™
4  Add Runoff "
0.043 3.619 3.612 0.000"
CHANNEL DESIGN™
3.619 Current peak flow c.m/sec"
0.022 Manning "n*®"
0. Cross-section type: O=trapezoidal; l=general™
0.900 Basewidth metre"
4.000 Left bank slope"
4.000 Right bank slope™
1.200 Channel depth metre
0.160 Gradient %"
Depth of flow 0.818 metre"
Velocity 1.062 m/sec"
Channel capacity 9.174 c.m/sec"
Critical depth 0.597 metre"
ROUTE Channel Route 254"
254 .40 Channel Route 254 Reach length ( metre)”
0.079 X-factor <= 0.5"
179.734 K-lag ( seconds)"
0.000 Default(0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
300.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 3.617 c.m/sec"
0.043 3.619 3.617 0.000 c.m/sec"

15
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MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:

10

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

5.000 Time Step"
180.000 Max. Storm length"
1500.000 Max. Hydrograph"

STORM Chicago storm"
1 Chicago storm”

Version 2.07 rev. 387"

Friday, September 23, 2005"

ie METRIC"
G:\CLIENT\1389\1\SWM\MIDUSS\"
diversion channel"

250yr-external channel design.out”
lgrabowski™

2/19/2019 at 11:46:26 AM"

3048.220  Coefficient A"
10.030 Constant B"
0.888 Exponent C"
0.380 Fraction R"
180.000 Duration"
1.000 Time step multiplier”
Maximum intensity 254.614 mm/hr"
Total depth 86.611 mm"
6  256hyd Hydrograph extension used in this file"
CATCHMENT 1"
1 Triangular SCS"
1 Equal length”
1 SCS method"
1 external area 1"
1.040 % Impervious"
26.510 Total Area"
600.000 Flow length"
3.000 Overland Slope"
26.234 Pervious Area"
600.000  Pervious length"
3.000 Pervious slope"
0.276  Impervious Area"
600.000  Impervious length"
3.000 Impervious slope"
0.250  Pervious Manning 'n'"
84.000 Pervious SCS Curve No."
0.593 Pervious Runoff coefficient"
0.100 Pervious Ia/S coefficient”
4.838 Pervious Initial abstraction'
0.015 Impervious Manning 'n'"
98.000 Impervious SCS Curve No."
0.938  Impervious Runoff coefficient”
0.100 Impervious Ia/S coefficient”
0.518  Impervious Initial abstraction”
2.410 0.000 0.000 0.000 c.m/sec"
Catchment 1 Pervious  Impervious Total Area "
Surface Area 26.234 0.276 26.510 hectare"
Time of concentration 55.297 8.233 54.532 minutes"”
Time to Centroid 159.879 93.599 158.801 minutes"
Rainfall depth 86.611 86.611 86.611 mm"
Rainfall volume 2.2722 0.0239 2.2961 ha-m"
Rainfall losses 35.242 5.784 34.935 mm"
Runoff depth 51.370 80.827 51.676 mm"
Runoff volume 1.3476 0.0223 1.3699 ha-m"
Runoff coefficient 0.593 0.938 0.597 "
Maximum flow 2.393 0.146 2.410 c.m/sec”
HYDROGRAPH Add Runoff "
4  Add Runoff "
2.410 2.410 0.000 0.000"
CULVERT"
2.410 Culvert Q c.m/sec"
25.00 Length metre"
0.015 Manning 'n'"
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500
000
500
000
000
000
000

Upstream IL metre"
Downstream IL metre"

Weir Elev. metre"

Weir Breadth. metre"

Weir Left slope to 1"

Weir Right slope to 1"

Tail water elevation”

Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"
Barrel Width"

Cc 004 RC pipe socket inlet"
Ke @12 Project from fill"
Number of Barrels"

Number of stages”

Level Discharge Volume"
244.300 0.000 0.0"
244.802 0.121 24.1"
244,810 0.241 24.9"
244.859 0.362 30.4"
244.953 0.482 42.5"
245.039 0.603 55.9"
245.119 0.723 70.4"
245.197 0.844 86.4"
245.273 0.964 103.9"
245.348 1.085 123.5"
245.424 1.205 147.1"
245.501 1.326 175.9"
245.581 1.446 211.3"
245.667 1.567 256.3"
245.767 1.687 318.3"
245.876 1.808 399.0"
245.988 1.928 498.8"
246.108 2.049 624.9"
246.227 2.169 770.7"
246.354 2.290 954.5"
246.485 2.410 1184.1"
246.621 2.531 1469.7"
246.763 2.651 1828.8"
246.907 2.772 2261.2"
247.060 2.892 2800.6"
247.215 3.013 3437.7"
247.373 3.133 4207.7"
247.545 3.254 5196.2"
247.721 3.374 6368.8"
247.902 3.495 7735.6"
248.085 3.615 9288.1"
248.261 3.736  10940.7"
248.461 3.856  13022.9"
248.666 3.977 15414.9"
248.878 4.097 18139.8"
249.095 4.218 21221.0"
249.319 4.338  24682.3"
249.548 4.459 28548.2"
249.784 4.579  32844.4"
Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"
Barrel Yo 1.000
Barrel Ycr 0.841
Exit Velocity 3.074
Barrel Peak Outflow 2.167
Weir Peak Flow 0.000
Total Peak Outflow 2.167
Maximum level 246.225
Maximum storage 767.496

metre"
metre"
m/sec"
c.m/sec"
c.m/sec”
c.m/sec"
metre"
c.m"
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Centroidal lag 2.705 h
2.410 2.410 2.167 0.00
HYDROGRAPH Combine 9999"
6  Combine "
9999 Node #"
flows meeting south of ex culv"

Maximum flow 2.167
Hydrograph volume 13691.785
2.410 2.410 2.167 2

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
2.410 0.000 2.167 2
CATCHMENT 4"
Triangular SCS"
Equal length"
SCS method"
4  flows between rail and berm + ex pro
5.000 % Impervious"
2.090 Total Area”
200.000 Flow length"
10.000 Overland Slope"
1.985 Pervious Area"
200.000 Pervious length"
10.000 Pervious slope"
0.104  Impervious Area"
200.000 Impervious length"
10.000  Impervious slope"
0.250  Pervious Manning 'n'"
84.000 Pervious SCS Curve No."
0.593 Pervious Runoff coefficient"
0.100 Pervious Ia/S coefficient”

R R R

4.838 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"
98.000  Impervious SCS Curve No."
0.938 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient”
0.518 Impervious Initial abstraction”
0.397 0.000 2.167 2.167 c.m/sec"
Catchment 4 Pervious Impervious Total Area
Surface Area 1.985 0.104 2.090
Time of concentration 19.933 2.968 18.653
Time to Centroid 114.199 86.086 112.078
Rainfall depth 86.611 86.611 86.611
Rainfall volume 1719.66 90.51 1810.17
Rainfall losses 35.280 7.013 33.867
Runoff depth 51.331 79.598 52.744
Runoff volume 1019.18 83.18 1102.36
Runoff coefficient 0.593 0.938 0.610
Maximum flow 0.383 0.059 0.397
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.397 0.397 2.167 2.167"
CHANNEL DESIGN"
0.397 Current peak flow c.m/sec"
0.040  Manning 'n'"
Q. Cross-section type: ©=trapezoidal; 1=general”
0.900 Basewidth metre”
3.000 Left bank slope”
3.000 Right bank slope"
1.000 Channel depth metre"
0.500 Gradient %"
Depth of flow 0.334 metre"
Velocity 0.626 m/sec”
Channel capacity 4.571 c.m/sec”
Critical depth 0.213 metre”
ROUTE Zero Route"
0.00  Zero Route Reach length ( metre)"
0.397 0.397 0.397 2.167 c.m/sec"

HYDROGRAPH Combine 9999"

ours"
0 c.m/sec"

c.m/sec"
c.m"
.167"

.167"

perties”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm

c.m"

c.m/sec"
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6  Combine
9999  Node #"
flows meeting south of ex culv"

Maximum flow 2.262
Hydrograph volume 14794 .144
0.397 0.397 0.397

HYDROGRAPH Confluence 9999"
7 Confluence "
9999 Node #"
flows meeting south of ex culv"

Maximum flow 2.262
Hydrograph volume 14794 .144
0.397 2.262 0.397

CATCHMENT 5"

Triangular SCS"

Equal length"

SCS method"

5 channel direct area"
.000 % Impervious”
420  Total Area"
.000  Flow length"
000 Overland Slope"
.420  Pervious Area"
.000  Pervious length"
.000  Pervious slope"
.000 Impervious Area"
.000  Impervious length”
.000  Impervious slope"
.250  Pervious Manning 'n""
000  Pervious SCS Curve No."
593  Pervious Runoff coefficient”
.100  Pervious Ia/S coefficient"
838  Pervious Initial abstraction”
.015  Impervious Manning 'n
.000  Impervious SCS Curve No."
.938 Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”
.518 Impervious Initial abstraction”

(RO

0.149 2.262 0.397 0.000 c.m/sec"
Catchment 5 Pervious  Impervious Total Area
Surface Area 0.420 0.000 0.420
Time of concentration 1.656 0.247 1.656
Time to Centroid 90.399 81.944 90.399
Rainfall depth 86.611 86.611 86.611
Rainfall volume 363.77 0.00 363.77
Rainfall losses 35.926 16.495 35.926
Runoff depth 50.685 70.116 50.685
Runoff volume 212.88 0.00 212.88
Runoff coefficient 0.593 0.938 0.593
Maximum flow 0.149 0.000 0.149
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.149 2.273 0.397 0.000"
CHANNEL DESIGN"
2.273  Current peak flow c.m/sec"
0.025 Manning 'n'"
Q. Cross-section type: ©=trapezoidal; 1=general”
0.900 Basewidth metre”
3.000 Left bank slope"
3.000 Right bank slope"
1.000 Channel depth metre”
0.840 Gradient %"
Depth of flow 0.536 metre"
Velocity 1.691 m/sec”
Channel capacity 9.479 c.m/sec”
Critical depth 0.521 metre"
ROUTE Channel Route 79"
79.00 Channel Route 79 Reach length  ( metre)"

0.317 X-factor <= 0.5"

c.m/sec"
c.m"
2.262"

c.m/sec"
c.m"
0.000"

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

c.m/sec"
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35.
.000 Default(@) or user spec.(1l) values used"
.500 X-factor <= 0.5"

30.
.500 Beta weighting factor”

.857 Routing time step ( seconds)"

42

o N

034 K-lag ( seconds)"

000 K-lag ( seconds)"

1 No. of sub-reaches"
Peak outflow 2.272 c.m/sec"
0.149 2.273 2.272 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.149 2.272 2.272 0.000"
CHANNEL DESIGN"

.272  Current peak flow c.m/sec”
.025 Manning 'n'"

2] Cross-section type: O=trapezoidal; 1=general”

.900 Basewidth metre"

4]
3.000 Left bank slope”
3.000 Right bank slope”
1.000 Channel depth metre"
0.400 Gradient %"
Depth of flow 0.633 metre"
Velocity 1.283 m/sec"
Channel capacity 6.541 c.m/sec"
Critical depth 0.521 metre"
ROUTE Channel Route 213"
213.00 Channel Route 213 Reach length  ( metre)"
0.335 X-factor <= 0.5"

124

30

()

OCrRrOOR

.040  Manning 'n

.501 K-lag ( seconds)"

.000  Default(®@) or user spec.(l) values used"
.500 X-factor <= 0.5"

.000 K-lag ( seconds)"

.500 Beta weighting factor"

150.

000 Routing time step ( seconds)”

1 No. of sub-reaches”

Peak outflow 2.267 c.m/sec"
0.149 2.272 2.267 0.000 c.m/sec"

HYDROGRAPH Next link "

5 Next link "
0.149 2.267 2.267 0.000"

CHANNEL DESIGN"

.267 Current peak flow c.m/sec"

(%] Cross-section type: ©=trapezoidal; 1=general”

.800 Basewidth metre"

.100  Left bank slope"

.100  Right bank slope”

.200  Channel depth metre"

.480  Gradient %"
Depth of flow 1.067 metre”
Velocity 1.114 m/sec"
Channel capacity 2.669 c.m/sec”
Critical depth 0.539 metre"

ROUTE Channel Route 10"

10.00 Channel Route 10 Reach length ( metre)"

.000  X-factor <= 0.5"

.732  K-lag ( seconds)"

.000 Default(@) or user spec.(1l) values used"
.500 X-factor <= 0.5"

.00 K-lag ( seconds)"

.002  Beta weighting factor”

100.

000  Routing time step ( seconds)"

1 No. of sub-reaches”

Peak outflow 2.267 c.m/sec"
0.149 2.267 2.267 0.000 c.m/sec”

HYDROGRAPH Next link "

5 Next link "
0.149 2.267 2.267 0.000"

CULVERT"



2.

267

20.00

(ORI )

1.
1.
2.
15.
15.
Q.
10.

.015
242.
242.
243.

10.

25.
.000
242.

340
250
800
000
000

800

.900
.800
.700
.900

39

800
200
040
307
307
480
000

Culvert Q c.m/sec
Length metre"
Manning 'n'"

Upstream IL metre”
Downstream IL metre”
Weir Elev. metre"
Weir Breadth. metre"

Weir Left slope to 1"

Weir Right slope to 1"

Tail water elevation"

Barrel Option (Pipe/Box/CSPA/HE/VE)"
Barrel Height/Diameter"

Barrel Width"

Cc 004 RC pipe socket inlet"

Ke @12 Project from fill"

Number of Barrels"

Number of stages”

Level Discharge Volume"
242.340 0.000 0.0"
242.802 0.113 9.8"
242.807 0.227 9.9"
242.817 0.340 10.0"
242.830 0.453 10.3"
242.846 0.567 10.6"
242.866 0.680 11.0"
242.890 0.793 11.4"
242.917 0.907 12.0"
242.948 1.020 12.6"
242,983 1.133 13.2"
243.020 1.247 13.9"
243.060 1.360 14.7"
243.103 1.473 15.6"
243,148 1.587 16.4"
243.193 1.700 17.3"
243.236 1.813 18.2"
243.277 1.927 19.0"
243,314 2.040 19.7"
243.349 2.153 20.4"
243.384 2.267 21.1"
243.417 2.380 21.8"
243,451 2.493 22.5"
243.483 2.607 23.1"
243.515 2.720 23.8"
243.547 2.833 24.4"
243,578 2.947 25.1"
243.609 3.060 26.0"
243.638 3.173 27.1"
243.669 3.287 28.6"
243.699 3.400 30.3"
243.727 3.513 32.2"
243.757 3.627 34.4"
243.785 3.740 36.8"
243.814 3.853 39.5"
243.841 3.967 42.2"
243.870 4.080 45.3"
243,897 4.194 48.6"
243.929 4.307 52.7"
Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"
Barrel Yo 0.569
Barrel Ycr 0.545
Exit Velocity 2.289
Barrel Peak Outflow 2.266
Weir Peak Flow 0.000

metre"
metre"
m/sec"
c.m/sec"
c.m/sec"
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33

Total Peak Outflow 2.266 c.m/sec”
Maximum level 243.402 metre"
Maximum storage 21.116 c.m"
Centroidal lag 2.676  hours"
0.149 2.267 2.266 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.149 2.266 2.266 0.000"
CHANNEL DESIGN"
2.266  Current peak flow c.m/sec"
0.040 Manning 'n'"
Q. Cross-section type: O=trapezoidal; 1=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope”
1.000 Channel depth metre”
0.480 Gradient %"
Depth of flow 0.747 metre"
Velocity 0.967 m/sec”
Channel capacity 4.478 c.m/sec"
Critical depth 0.521 metre"
ROUTE Channel Route 67"
67.00 Channel Route 67 Reach length ( metre)"
0.000 X-factor <= 0.5"
51.981 K-lag ( seconds)"
0.000 Default(®) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.503 Beta weighting factor”
100.000 Routing time step ( seconds)"
1 No. of sub-reaches”
Peak outflow 2.264 c.m/sec"
0.149 2.266 2.264 0.000 c.m/sec”

HYDROGRAPH Combine 10000"
6 Combine "
10000 Node #"
flows entering main channel”

Maximum flow 2.264
Hydrograph volume 15029.375
0.149 2.266 2.264

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.149 0.000 2.264
CATCHMENT 2"
Triangular SCS"
Equal length"
SCS method"
2  external area 2"

1.400 % Impervious"

120.880 Total Area"
900.000 Flow length"

3.000 Overland Slope"
119.188  Pervious Area"
900.000  Pervious length"

3.000 Pervious slope"

1.692 Impervious Area"
900.000  Impervious length”

3.000 Impervious slope"

0.250  Pervious Manning 'n

84.000  Pervious SCS Curve No."

R R

0.593 Pervious Runoff coefficient™
0.100  Pervious Ia/S coefficient"
4.838 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"
98.000  Impervious SCS Curve No."

0.938 Impervious Runoff coefficient”
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

8.932 0.000 2.264

c.m/sec"
c.m"
2.264"

2.264"

2.264 c.m/sec"



Catchment 2 Pervious Impervious Total Area

Surface Area 119.188 1.692 120.880
Time of concentration 70.527 10.501 69.216
Time to Centroid 179.556 96.727 177.745
Rainfall depth 86.611 86.611 86.611
Rainfall volume 10.3230 0.1466 10.4695
Rainfall losses 35.241 5.768 34.828
Runoff depth 51.370 80.844 51.783
Runoff volume 6.1227 0.1368 6.2595
Runoff coefficient 0.593 0.938 0.598
Maximum flow 8.852 0.780 8.932
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
8.932 8.932 2.264 2.264"
52 CHANNEL DESIGN"
8.932  Current peak flow c.m/sec”
0.022 Manning 'n'"
0. Cross-section type: ©=trapezoidal; 1=general”
5.000 Basewidth metre”
3.000 Left bank slope"
3.000 Right bank slope"
0.650  Channel depth metre"
0.600 Gradient %"
Depth of flow 0.612 metre"
Velocity 2.134 m/sec"
Channel capacity 9.964 c.m/sec”
Critical depth 0.605 metre”
53 ROUTE Channel Route 350"
350.00 Channel Route 350 Reach length  ( metre)"
0.420 X-factor <= 0.5"
123.019 K-lag ( seconds)"
0.000 Default(®) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor”
100.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 8.859 c.m/sec"
8.932 8.932 8.859 2.264 c.m/sec"
40 HYDROGRAPH Next link "
5 Next link "
8.932 8.859 8.859 2.264"
58 CULVERT"
8.859 Culvert Q c.m/sec"
19.30 Length metre"
0.013 Manning 'n'"
242.130  Upstream IL metre"
242.100 Downstream IL metre"
243.610  Weir Elev. metre"
20.000 Weir Breadth. metre”
25.000 Weir Left slope to 1"
25.000 Weir Right slope to 1"
243.350 Tail water elevation”
1 Barrel Option (Pipe/Box/CSPA/HE/VE)"
0.900 Barrel Height/Diameter"
0.900 Barrel Width"
0.500 Cc 001 CSP thin walled projecting"
0.900 Ke 012 Project from fill"
1. Number of Barrels"
39  Number of stages"

Level Discharge Volume"
242.130 0.000 0.0"
243.409 0.443 1172.7"
243.584 0.886 1632.8"
243.876 1.329 2692.4"
244,286 1.772 4941.7"
245.051 2.215 11959.5"
246.138 2.658 28772.8"
247.423 3.101 59309.8"

hectare"
minutes"”
minutes”
mm"
ha-m"
mm"

mm"
ha-m"

c.m/sec"
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.000
.650
.900
10.000
10.000
0.600
350.000

o o wuv

5

N

.670
.022

()

.000
.000
.000
.000
.290

O R WWwWOoe

69.00
0.000
39.531
0.000

248.905 3.544 108903.4"
250.585 3.986 183707.3"
252.463 4.429 290696.6"
254.539 4.872 437664.1"
256.812 5.315 633225.8"
259.283 5.758 886820.6"
261.951 6.201 1208698.4"
264.817 6.644 1609938.4"
267.881 7.087 2102442.8"
271.142 7.530 2698919.5"
274.602 7.973 3412918.0"
278.258 8.416 4258791.0"
282.113 8.859 5251709.5"
286.165 9.302 6407689.0"

290.415 9.745 7743542.
294.862 10.188 9276908.
299.507 10.63111026249.
304.350 11.07313010846.
309.391 11.51615250815.
314.629 11.95917767052.
320.064 12.40220581296.
325.698 12.84523716158.
331.529 13.28827194996.
337.558 13.73131041970.
343.784 14.17435282184.
350.208 14.61739941448.
356.830 15.06045046420.
363.649 15.50350624572.
370.667 15.94656704280.
377.881 16.38963314564.
385.294 16.83270485456.

OO0 UIORUIXREPRAOK0RE W

metre"
metre"
m/sec"
c.m/sec"
c.m/sec"
c.m/sec"
metre"
c.m"
hours"
2.264 c.m/sec"

2.264"

metre"
m/sec"
c.m/sec"
metre"

Channel Basewidth"

Channel Depth"

Channel Topwidth"

Grade Left"

Grade Right"

Grade %"

Length"
Barrel Yo 0.900
Barrel Ycr 0.866
Exit Velocity 2.248
Barrel Peak Outflow 1.430
Weir Peak Flow 1.240
Total Peak Outflow 2.670
Maximum level 243.714
Maximum storage 29619.572
Centroidal lag 5.110

8.932 8.859 2.670

HYDROGRAPH Next link "

Next link "

8.932 2.670 2.670

CHANNEL DESIGN"

Current peak flow c.m/sec’

Manning 'n'"

Cross-section type: ©=trapezoidal; l=general”

Basewidth metre"

Left bank slope”

Right bank slope”

Channel depth metre"

Gradient %"
Depth of flow 0.825
Velocity 1.309
Channel capacity 4.466
Critical depth 0.694

ROUTE Channel Route 69"

Channel Route 69 Reach length

X-factor <= 0.5"
K-lag ( seconds)"

( metre)"

Default(@) or user spec.(1l) values used"
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0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.608 Beta weighting factor”
100.000 Routing time step ( seconds)"
1 No. of sub-reaches”
Peak outflow 2.670 c.m/sec”
8.932 2.670 2.670 2.264 c.m/sec"
HYDROGRAPH  Combine 10001"
6 Combine "
10001  Node #"
flows entering from east of Komoka Road"

Maximum flow 2.670 c.m/sec"
Hydrograph volume 62593.477 c.m"
8.932 2.670 2.670 2.670"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary”
8.932 0.000 2.670 2.670"
CATCHMENT 3"
Triangular SCS"
Equal length"
SCS method"
3 externa larea 3 - east portion of komoka road"
45.000 % Impervious"
0.610 Total Area"
190.000 Flow length"
2.000 Overland Slope"
0.336  Pervious Area"
190.000  Pervious length"
2.000  Pervious slope"
0.275  Impervious Area"
190.000  Impervious length"
2.000  Impervious slope"
0.250  Pervious Manning 'n

[

75.000 Pervious SCS Curve No."
0.433 Pervious Runoff coefficient"
0.100 Pervious Ia/S coefficient"
8.467 Pervious Initial abstraction"
0.015 Impervious Manning 'n'"
98.000 Impervious SCS Curve No."
0.938 Impervious Runoff coefficient”
0.100  Impervious Ia/S coefficient"
0.518  Impervious Initial abstraction”
0.164 0.000 2.670 2.670 c.m/sec"
Catchment 3 Pervious  Impervious Total Area
Surface Area 0.336 0.275 0.610
Time of concentration 37.258 4.664 16.468
Time to Centroid 136.710 88.525 105.974
Rainfall depth 86.611 86.611 86.611
Rainfall volume 290.58 237.75 528.33
Rainfall losses 49.126 5.911 29.679
Runoff depth 37.486 80.700 56.932
Runoff volume 125.76 221.52 347.29
Runoff coefficient 0.433 0.938 0.660
Maximum flow 0.030 0.159 0.164

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.164 0.164 2.670 2.670"
DIVERSION"
3 Node number"
0.059 Overflow threshold"
1.000 Required diverted fraction”
@ Conduit type; 1=Pipe;2=Channel”
Peak of diverted flow 0.105 c.m/sec"
Volume of diverted flow 73.065 c.m"
DIVe00o3.250hyd"
Major flow east of komoka road"
0.164 0.164 0.059 2.670 c.m/sec"
HYDROGRAPH Next link "
5 Next link "

10

hectare"
minutes"”
minutes"

mm

c.m/sec"
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0.164 0.059 0.059 2.670"
CHANNEL DESIGN"
0.059  Current peak flow c.m/sec"
.022  Manning 'n'"
0. Cross-section type: O=trapezoidal; 1=general”
.000  Basewidth metre"

()

0

3.000 Left bank slope”

3.000 Right bank slope”

1.000 Channel depth metre"

0.290 Gradient %"
Depth of flow 0.197 metre"
Velocity 0.505 m/sec”
Channel capacity 4.466 c.m/sec"
Critical depth 0.151 metre"
ROUTE Channel Route 50"

50.00 Channel Route 50 Reach length ( metre)"

0.245 X-factor <= 0.5"
74.297 K-lag ( seconds)"
0.000 Default(@) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor”
100.000 Routing time step ( seconds)"
1 No. of sub-reaches”
Peak outflow 0.059 c.m/sec"

0.164 0.059 0.059 2.670 c.m/sec"

HYDROGRAPH Combine 10002"
6 Combine "
10002 Node #"

minor flows east of komoka leaving via pipe network"

Maximum flow 0.059 c.m/sec"
Hydrograph volume 274.221 c.m"
0.164 0.059 0.059 0.059"

FILEI_O Read/Open DIV@@@@3.250hyd"
1 1=read/open; 2=write/save"
2 1=rainfall; 2=hydrograph"
1 1=runoff; 2=inflow; 3=outflow; 4=junction"
DIVeeee3.250ehyd"

Major flow east of komoka road"

Total volume 73.065 c.m"
Maximum flow 0.105 c.m/sec"
0.105 0.059 0.059 0.059 c.m/sec"

HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.105 0.000 0.059 0.059"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.105 0.105 0.059 0.059"
CHANNEL DESIGN"
0.105 Current peak flow c.m/sec”
.022  Manning 'n'"
9. Cross-section type: ©=trapezoidal; 1=general”
.000 Basewidth metre"

(o)

0

3.000 Left bank slope"

3.000 Right bank slope"

1.000 Channel depth metre"

0.290 Gradient %"
Depth of flow 0.245 metre"
Velocity 0.583 m/sec"
Channel capacity 4.466 c.m/sec”
Critical depth 0.190 metre"
ROUTE Channel Route 15"

15.00 Channel Route 15 Reach length  ( metre)"

0.000 X-factor <= 0.5"

19.298 K-lag ( seconds)"

0.000 Default(®) or user spec.(l) values used"
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"

0.679 Beta weighting factor”

1"
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60.000

1

6

Routing time step

No. of sub-reaches"
Peak outflow
0.105 0.105
HYDROGRAPH Combine
Combine "
Node #"

10001

7

10001

2.

670

20.40

116

242

OO RrRrO®

.013
241.
241.
243.

20.
.900
116.
.600

900
870
610
000

900

.965
.524
.500
.900

39

HYDROGRAPH

( seconds)"

0.102

0.102

10001"

c.m/sec"
0.059 c.m/sec"

flows entering from east of Komoka Road"
Maximum flow

Hydrograph volume

0.105 0.105
Confluence

Confluence
Node #"

1

2.670
62666.543

0.102
0001"

c.m/sec"

c.m"
2.670"

flows entering from east of Komoka Road"
Maximum flow

Hydrograph volume

0.105 2.670

CULVERT"

Culvert Q c.m/sec"
Length metre"

Manning 'n

Upstream IL metre”
Downstream IL metre
Weir Elev. metre"
Weir Breadth. metre

Weir Left slope to 1"
Weir Right slope to 1"
Tail water elevation”

2.670
62666.543

0.102

c.m/sec"

c.m"
0.000"

Barrel Option (Pipe/Box/CSPA/HE/VE)"

Barrel Height/Diameter
Barrel Width"

Cc 001 CSP thin walled projecting”

Ke @12 Project from fill"
Number of Barrels”
Number of stages"

Level Discharge Volume"
241.900 0.000 0.0"
242.602 0.133 126.7"
242.610 0.267 128.5"
242.622 0.400 131.5"
242.639 0.534 135.6"
242.660 0.667 141.0"
242.687 0.801 147.6"
242.717 0.934 155.4"
242.751 1.068 164.3"
242.790 1.201 174.5"
242.831 1.335 185.8"
242.876 1.468 198.2"
242.923 1.602 213.7"
242.973 1.735 233.5"
243.024 1.869 266.5"
243.076 2.002 319.0"
243.130 2.136 395.0"
243.186 2.269 498.5"
243.265 2.403 686.4"
243.366 2.536 1000.3"
243.472 2.670 1419.9"
243.583 2.803 1959.1"
243.701 2.937 2632.6"
243.823 3.070 3456.0"
243.951 3.204 4445 .3"
244.085 3.337 5617.4"
244,223 3.471 6989.9"
244.368 3.604 8581.1"
244.518 3.738 10410.0"
244,673 3.871 12496.4"
244,833 4.005 14860.8"
245.000 4.138 17524.0"

12
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245.171 4.272  20508.6"
245.348 4.405  23836.7"
245.531 4.539  27531.6"
245.718 4.672 31617.8"
245.912 4.806 36119.4"
246.111 4,939 41062.7"
246.315 5.073 46473.0"
2.286 Channel Basewidth"
0.965 Channel Depth"
4.216  Channel Topwidth"
58.457 Grade Left"
58.457 Grade Right"
0.290  Grade %"
69.000 Length"
Barrel Yo 0.965 metre"
Barrel Ycr 0.751 metre”
Exit Velocity 2.697 m/sec"
Barrel Peak Outflow 2.625 c.m/sec"
Weir Peak Flow 0.000 c.m/sec"
Total Peak Outflow 2.625 c.m/sec”
Maximum level 243.373 metre"
Maximum storage 1278.403 c.m"
Centroidal lag 5.209  hours"
0.105 2.670 2.625 0.000 c.m/sec"
HYDROGRAPH Combine 10003"
6 Combine "
10003  Node #"
west of komoka road culvert"
Maximum flow 2.625 c.m/sec"
Hydrograph volume 62654.305 c.m"
0.105 2.670 2.625 2.625"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.105 0.000 2.625 2.625"
CATCHMENT 6"
1 Triangular SCS"
3  Specify values"
1 SCS method"
6 west side of komoka road major flows"
45.000 % Impervious"
0.580 Total Area"
190.000 Flow length"
2.000 Overland Slope"
0.319 Pervious Area"
190.000  Pervious length"
2.000 Pervious slope”
0.261  Impervious Area"
6.500 Impervious length”
2.000 Impervious slope”
0.250  Pervious Manning 'n'"
75.000  Pervious SCS Curve No."
0.433  Pervious Runoff coefficient”
0.100 Pervious Ia/S coefficient”
8.467 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"
98.000  Impervious SCS Curve No."
0.938 Impervious Runoff coefficient”
0.100 Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”
0.157 0.000 2.625 2.625 c.m/sec"
Catchment 6 Pervious Impervious Total Area "
Surface Area 0.319 0.261 0.580 hectare”
Time of concentration 37.258 0.616 14.550 minutes”
Time to Centroid 136.710 83.075 103.472 minutes"
Rainfall depth 86.611 86.611 86.611 mm"
Rainfall volume 276.29 226.05 502.34 c.m"
Rainfall losses 49.126 11.952 32.397 mm"
Runoff depth 37.486 74.660 54.214 mm"
Runoff volume 119.58 194.86 314.44 c.m"

13
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Runoff coefficient 0.433 0.938 0.660 "
Maximum flow 0.029 0.155 0.157 C

HYDROGRAPH Add Runoff "
4  Add Runoff "

0.157 0.157 2.625 2.625"
CHANNEL DESIGN"
0.157 Current peak flow c.m/sec"
0.022 Manning 'n'"
0. Cross-section type: O=trapezoidal; 1=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope”
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.208 metre"
Velocity 0.497 m/sec”
Channel capacity 5.896 c.m/sec"
Critical depth 0.126 metre"
ROUTE Channel Route 5"
5.40 Channel Route 5 Reach length ( metre)"

.000  X-factor <= 0.5"
.152 K-lag ( seconds)"

.500  X-factor <= 0.5"
.000 K-lag ( seconds)"
.961 Beta weighting factor”

OO0 ® 0O

100.000 Routing time step ( seconds)"

1 No. of sub-reaches"
Peak outflow 0.154
0.157 0.157 0.154
HYDROGRAPH Combine 10003"
6 Combine "
10003 Node #"
west of komoka road culvert”

.000 Default(@) or user spec.(1l) values used"

c.m/sec"
2.625 c.m/sec"

Maximum flow 2.626 c.m/sec”
Hydrograph volume 62968.738 c.m"
0.157 0.157 0.154 2.626"
HYDROGRAPH  Confluence 10003"
7  Confluence "
10003  Node #"
west of komoka road culvert"
Maximum flow 2.626 c.m/sec”
Hydrograph volume 62968.734 c.m"
0.157 2.626 0.154 0.000"
CHANNEL DESIGN"
2.626  Current peak flow c.m/sec”
0.022 Manning 'n'"
0. Cross-section type: ©=trapezoidal; 1=general”
0.900 Basewidth metre"
3.000 Left bank slope"
3.000 Right bank slope"
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.779 metre"
Velocity 1.041 m/sec"
Channel capacity 5.896 c.m/sec”
Critical depth 0.559 metre”

ROUTE Zero Route"

0.00 Zero Route Reach length ( metre)"

0.157 2.626 2.626
HYDROGRAPH  Combine 10000"
6 Combine "
10000 Node #"
flows entering main channel”

Maximum flow 4.462
Hydrograph volume 77998.117
0.157 2.626 2.626

HYDROGRAPH Confluence 10000"
7 Confluence "

0.000 c.m/sec"

c.m/sec"
c.m"
4.462"

14

.m/sec"
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10000 Node #"
flows entering main channel”

Maximum flow 4.462
Hydrograph volume 77998.117
0.157 4.462 2.626

CATCHMENT 7"
Triangular SCS"
Specify values™
SCS method"
7 channel direct area"
20.000 % Impervious"
2.270 Total Area"
5.000 Flow length"
25.000 Overland Slope"
1.816 Pervious Area"

R wR

190.000  Pervious length"

25.000  Pervious slope"
0.454  Impervious Area"
10.000 Impervious length"
25.000 Impervious slope"
0.250  Pervious Manning 'n
78.000  Pervious SCS Curve No."
0.482 Pervious Runoff coefficient"
0.100  Pervious Ia/S coefficient”

7.164  Pervious Initial abstraction”
0.015 Impervious Manning 'n'"
98.000  Impervious SCS Curve No."
0.938 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient”
0.518 Impervious Initial abstraction”
0.377 4.462 2.626 0.000 c.m/sec"
Catchment 7 Pervious Impervious Total Area
Surface Area 1.816 0.454 2.270
Time of concentration 16.444 0.374 11.629
Time to Centroid 110.789 82.662 102.362
Rainfall depth 86.611 86.611 86.611
Rainfall volume 1572.86 393.21 1966.07
Rainfall losses 44.941 15.316 39.016
Runoff depth 41.670 71.295 47.595
Runoff volume 756.72 323.68 1080.40
Runoff coefficient 0.482 0.938 0.573
Maximum flow 0.321 0.268 0.377
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.377 4.520 2.626 0.000"
CHANNEL DESIGN"
4.520 Current peak flow c.m/sec"
0.022  Manning 'n'"
Q. Cross-section type: O=trapezoidal; l1=general”
0.900 Basewidth metre”
3.000 Left bank slope"
3.000 Right bank slope"
1.100 Channel depth metre"
0.160 Gradient %"
Depth of flow 0.984 metre"
Velocity 1.194 m/sec"
Channel capacity 5.896 c.m/sec”
Critical depth 0.723 metre”
ROUTE Channel Route 560"
560.00 Channel Route 560 Reach length  ( metre)"

0.268 X-factor <= 0.5"

351.892 K-lag ( seconds)"

c.m/sec"
c.m"
0.000"

0.000 Default(®) or user spec.(1l) values used"

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"

300.000 Routing time step ( seconds)"

1 No. of sub-reaches”
Peak outflow 4.509

c.m/sec”

15

hectare"
minutes"”
minutes"”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec"



40

52

53

40

58

(O]

O WO OoR

5

.509
.022

.800
.100
.100
.500
.160

10.00

4.

.000
.549
.000
.500
.000
.203
300.

000
1

5

509

20.00

(ORI ]

.013
241.
240.
242.

20.
116.
116.
241.

005
973
700
000
900
900
600

.900
.800
.700
.900
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Q.

377

HYDROGRAPH Next
Next link "

0.

377

CHANNEL DESIGN"
Current peak

Mann

ing

n

4.
link

4.

flow

520

509

c.m/

4.509

4.509

sec"

0.000 c.m/sec"

0.000"

Cross-section type: O=trapezoidal; 1=general”
Basewidth
Left bank slope"
Right bank slope”
Channel depth
Gradient %"
Depth of flow
Velocity
Channel capacity
Critical depth
Channel Route 10"
Channel Route 10 Reach length
X-factor <= 0.5"
( seconds)"
Default(@) or user spec.(1l) values used"
X-factor <= 0.5"
( seconds)"
Beta weighting factor"

ROUTE

K-1la

K-1la

g

g

metr

e"

metre"

1.694
1.352
12.294
0.848

metre"
m/sec"
c.m/sec"
metre"

( metre)"

c.m/sec”
0.000 c.m/sec"

0.000"

Routing time step  ( seconds)"

No. of sub-reaches”
Peak outflow 4.509

0.377 4.509 4.509

HYDROGRAPH Next link "

Next link "

0.377 4.509 4.509

CULVERT"

Culvert Q c.m/sec"

Length metre”

Manning 'n'"

Upstream IL metre"

Downstream IL metre"

Weir Elev. metre"

Weir Breadth. metre"

Weir Left slope to 1"

Weir Right slope to 1"

Tail water elevation"

Barrel Option (Pipe/Box/CSPA/HE/VE)"

Barrel Height/Diameter"

Barrel Width"

Cc 004 RC pipe socket inlet"

Ke 012 Project from fill"

Number of Barrels"

Number of stages"”

Level Discharge Volume"
241.005 0.000 0.0"
241.601 0.225 11.5"
241.605 0.451 11.6"
241.610 0.676 11.7"
241.618 0.902 11.9"
241.629 1.127 12.1"
241.641 1.353 12.3"
241.656 1.578 12.6"
241.673 1.803 12.9"
241.692 2.029 13.3"
241.713 2.254 13.7"
241.737 2.480 14.2"
241.762 2.705 14.7"
241.789 2.931 15.2"
241.818 3.156 15.8"
241.848 3.382 16.3"
241.879 3.607 17.0"
241.912 3.832 17.6"

16
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N
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OO0 ® 0O

800
500
500
000
000
160
000

5

[ B VI

.000
.370
.000
.000
.370
190.
.000
.000
.000
.000
.250
.000
.482
.100
.164
.015
.000
.938
.100
.518

000

241.946 4.058
241.979 4.283
242.014 4.509
242.047 4.734
242.081 4.960
242.114 5.185
242.146 5.410
242.178 5.636
242.209 5.861
242.240 6.087
242.270 6.312
242.300 6.538
242.330 6.763
242.359 6.989
242.388 7.214
242.418 7.439
242.469 7.665
242.570 7.890
242.647 8.116
242.741 8.341
242.917 8.567

Channel Basewidth"
Channel Depth”
Channel Topwidth"
Grade Left"
Grade Right"
Grade %"
Length"
Barrel Yo
Barrel Ycr
Exit Velocity
Barrel Peak Outflow
Weir Peak Flow
Total Peak Outflow
Maximum level
Maximum storage
Centroidal lag

0.377 4.509
HYDROGRAPH Next link "
Next link "
0.377 4,508

CATCHMENT 8"
Triangular SCS"
Specify values"
SCS method”
direct channel area"
% Impervious"
Total Area”
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No

18.
19.
19.
20.
21.
21.
22.
23.
23.
24.
24.
25.
26.
26.
27.
27.
29.
31.
32.

38.

4.5

ANAOONRFRFOUOVWNRUONOOWNOWOHO W

.742

543

997

508

.000

.508

242.063
19.641
4.769 h

08 0.00

PrOPhPRLPOO

4.508 (4

Pervious Runoff coefficient”
Pervious Ia/S coefficient”
Pervious Initial abstraction"

Impervious Manning 'n

Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient”

Impervious Initial abstraction"

0.066 4.508

4.508 0

Catchment 8 Pervious Imper

Surface Area 0

.370

0.000

metre"
metre"
m/sec"
c.m/sec"
c.m/sec"
c.m/sec"
metre"
c.m"

ours”

® c.m/sec”

.000"

.000 c.m/sec"
vious Total Area
0.370

17
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1

IN

.517
.022

[}

.900
.000
.000
.200
.160

or AP

Time of concentration 16.444 0.374 16.444

Time to Centroid 110.789 82.662 110.789
Rainfall depth 86.611 86.611 86.611
Rainfall volume 320.46 0.00 320.46
Rainfall losses 44.941 15.316 44,941
Runoff depth 41.670 71.295 41.670
Runoff volume 154.18 0.00 154.18
Runoff coefficient 0.482 0.938 0.482
Maximum flow 0.066 0.000 0.066
HYDROGRAPH Add Runoff "

Add Runoff "

0.066 4.517 4.508 0.000"

CHANNEL DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Cross-section type: @=trapezoidal; 1l=general”

Basewidth metre"

Left bank slope"

Right bank slope”

Channel depth metre"

Gradient %"
Depth of flow 0.897 metre"
Velocity 1.123 m/sec"
Channel capacity 9.174 c.m/sec"
Critical depth 0.661 metre"

254.40
0.042
169.975
0.000
0.500
30.000
0.500
300.000
1

ROUTE Channel Route 254"

Channel Route 254 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default(@) or user spec.(1l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step  ( seconds)"
No. of sub-reaches”

Peak outflow 4.515 c.m/sec"

0.066 4.517 4.515 0.000 c.m/sec"

18

minutes"”
minutes"

mm
c.m"

mm
"

mm
c.m"

c.m/sec"



Missing stormwater modeling outputs available upon request



APPENDIX D

Watermain Demands and Elevations



WATERMAIN DEMANDS - KOMOKA SUBDIVISION

FULL SUBDIVISION
WATERCAD MODEL

DEMAND = 77 IGCPD
FIRE DEMAND = 1000 IGPM / 75.77 L/s

MAX DAY FACTOR = 2.75
MAX HOUR FACTOR = 4.13

LOW DENSITY 3 PEOPLE PER UNIT
MED DENSITY 2.4 PEOPLE PER UNIT

14-Feb-19 MIN HOUR FACTOR =0.40 HIGH DENSITY 1.6 PEOPLE PER UNIT
JUNCTION LOCATION ELEVATION| LOTS| POPULATION| AVG. DAY MAX DAY MAX HOUR | AVG. DAILY | MAX HOUR MAX DAY FIRE TEST
(m) gallons/day | gallons/day | gallons/day L/s L/s L/s L/s
1 OXBOW DRIVE AT ENTRANCE 240.52| O 133.5 10279.5 28269 42454 0.541 2.234 1.487 77.257
2 OXBOW DRIVE AT ENTRANCE 240.52| O 0 0 0 0 0.000 0.000 0.000 N/A
3 STREET 'C' - BLOCK 181 241.30 O 64 4928 13552 20353 0.259 1.071 0.713 76.483
4 STREET 'C' - BLOCK 180 241.85| O 62 4804.8 13213 19844 0.253 1.044 0.695 76.465
5 STREET 'C'-BLOCK 179 NORTH 24174 O 36 2160 5940 8921 0.114 0.469 0.313 76.083
6 STREET 'E' LOW POINT 241.50( 3 9 540 1485 2230 0.028 0.117 0.078 75.848
7 STREET 'E' @ STREET 'B' 241.82| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
8 STREET 'E' @ PHASE LIMITS 242.03| 1 610 36600 100650 151158 1.926 7.953 5.296 81.066
9 STREET 'B' LOW POINT 241.64| 8 24 1440 3960 5947 0.076 0.313 0.208 N/A
10 STREET 'B' HIGH POINT 242.19| 8 24 1440 3960 5947 0.076 0.313 0.208 75.978
11 STREET 'B' LOW POINT 242.04| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
12 STREET 'B' HIGH POINT 242.39| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
13 STREET 'B' LOW POINT 242.28| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
14 STREET 'B' @ STREET ‘A’ 242.58| 2 6 360 990 1487 0.019 0.078 0.052 75.822
15 STREET 'B' @ STREET ‘A’ 242.58| 2 6 360 990 1487 0.019 0.078 0.052 N/A
16 STREET 'B' LOW POINT 242.40| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
17 STREET 'B' @ BEND 242.73| 7 21 1260 3465 5204 0.066 0.274 0.182 N/A
18 STREET 'B' @ BEND 242,90 1 3 180 495 743 0.009 0.039 0.026 75.796
19 STREET 'B' - TOWNHOMES WEST 243.06| O 24 1440 3960 5947 0.076 0.313 0.208 75.978
20 STREET 'B' - TOWNHOMES CENTRAL 243.18| O 24 1440 3960 5947 0.076 0.313 0.208 75.978
21 STREET 'B' LOW PONT 243.15| O 0 0 0 0 0.000 0.000 0.000 N/A
22 STREET 'B' - TOWNHOMES EAST 243.46| O 24 1440 3960 5947 0.076 0.313 0.208 75.978
23 STREET 'B' @ BEND 24353 O 0 0 0 0 0.000 0.000 0.000 N/A
24 STREET 'B' - BLOCK 178 243.60| O 29 1728 4752 7137 0.091 0.376 0.250 76.020
25 STREET 'B' @ STREET ‘A’ 243.03| 6 18 1080 2970 4460 0.057 0.235 0.156 75.926
26 STREET 'B' @ STREET ‘A’ 243.03| 2 6 360 990 1487 0.019 0.078 0.052 N/A
27 STREET 'B' LOW POINT 242.65| 2 6 360 990 1487 0.019 0.078 0.052 N/A
28 STREET 'C' 241.78| 1 3 180 495 743 0.009 0.039 0.026 N/A
29 STREET 'C' LOW POINT 241.66| 2 6 360 990 1487 0.019 0.078 0.052 N/A
30 STREET 'C' 24174 1 3 180 495 743 0.009 0.039 0.026 N/A
31 STREET 'C' @ STREET 'D' 24179 7 21 1260 3465 5204 0.066 0.274 0.182 75.952
32 STREET 'C' 242.61| 12 36 2160 5940 8921 0.114 0.469 0.313 N/A
33 STREET 'C' @ STREET 'A' 242.87| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
34 STREET 'C' @ STREET 'A' 24287 5 15 900 2475 3717 0.047 0.196 0.130 N/A
35 STREET 'C' 243.28| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
36 STREET 'C' TOP END 243.35| 2 6 360 990 1487 0.019 0.078 0.052 N/A
37 STREET 'C' @ STREET 'B' 243.18| O 0 0 0 0 0.000 0.000 0.000 75.770
38 STREET 'D' LOW POINT 241.87| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
39 STREET 'D' @ STREET 'B' 241.97| 8 24 1440 3960 5947 0.076 0.313 0.208 N/A
40 STREET 'B' 242.28| 9 27 1620 4455 6691 0.085 0.352 0.234 76.004
42 STREET 'D' SOUTH BEND 242.49| 3 9 540 1485 2230 0.028 0.117 0.078 75.848
43 STREET 'D' SOUTH BEND 242,67 1 3 180 495 743 0.009 0.039 0.026 N/A
44 STREET 'D' SOUTH BEND 242.85| 3 9 540 1485 2230 0.028 0.117 0.078 N/A
45 STREET 'D' HIGH POINT 243.39| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
46 STREET 'D' NORTH BEND 243.31| 2 6 360 990 1487 0.019 0.078 0.052 75.822
47 STREET 'D' NORTH BEND 243.13| 1 3 180 495 743 0.009 0.039 0.026 N/A
48 STREET 'D' NORTH BEND 242.96| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
49 STREET 'B' @ STREET 'D' 242,65 7 21 1260 3465 5204 0.066 0.274 0.182 N/A
50 STREET 'A' 243.16| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
51 KOMOKA ROAD 24225 O 0 0 0 0 0.000 0.000 0.000 N/A
52 KOMOKA ROAD AT TOP END 245.69| 5 15 900 2475 3717 0.047 0.196 0.130 75.900
53 KOMOKA ROAD TEE AT UNION 241.85| 28 84 5040 13860 20815 0.265 1.095 0.729 N/A
54 KOMOKA ROAD @ OXBOW DRIVE 240.34| 2 6 360 990 1487 0.019 0.078 0.052 N/A
55 KOMOKA ROAD 240.44| 1 3 180 495 743 0.009 0.039 0.026 N/A
56 KOMOKA ROAD 240.44| 5 15 900 2475 3717 0.047 0.196 0.130 N/A
57 STREET 'C'-BLOCK 179 SOUTH 241.35| O 34 2016 5544 8326 0.106 0.438 0.292 76.062
58 STREET 'A' 242.66| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
59 STREET 'C' FH 24259 6 18 1080 2970 4460 0.057 0.235 0.156 75.926
60 KOMOKA ROAD HI POINT 242.27| 2 6 360 990 1487 0.019 0.078 0.052 N/A
64 OXBOW DRIVE AT PRINCESS 241.33| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
65 OXBOW DRIVE AT PRINCESS 241.33| 3 9 540 1485 2230 0.028 0.117 0.078 N/A
68 OXBOW DRIVE HYDRANT 240.44| O 0 0 0 0 0.000 0.000 0.000 75.770
69 KOMOKA ROAD @ KO-2 24259 O 0 0 0 0 0.000 0.000 0.000 75.770
70 KO-2 243.84| O 0 0 0 0 0.000 0.000 0.000 N/A
71 KO-73 243.20 O 0 0 0 0 0.000 0.000 0.000 N/A
72 RESERVE BLOCK 175 24258 O 608 36480 100320 150662 1.919 7.927 5.279 81.049

8&72

COMMERCIAL BLOCK EQUIVALENT POPULATION = 133.5

INCLUDES FUTURE DEVELOPMENT MAXIMUM POPULATION 1215




WATERMAIN DEMANDS - KOMOKA SUBDIVISION

PHASE 1
WATERCAD MODEL

DEMAND = 77 IGCPD

FIRE DEMAND = 1000 IGPM / 75.77 L/s

MAX DAY FACTOR = 2.75
MAX HOUR FACTOR =4.13

LOW DENSITY 3 PEOPLE PER UNIT
MED DENSITY 2.4 PEOPLE PER UNIT

WATER QUALITY ANALYSIS

AVG. DAY
25% BUILD OUT

7-Feb-19 MIN HOUR FACTOR = 0.40 HIGH DENSITY 1.6 PEOPLE PER UNIT
JUNCTION LOCATION ELEVATION|LOTS| POPULATION| AVG. DAY MAX DAY MAX HOUR | AVG. DAILY | MAX HOUR MAX DAY FIRE TEST
(m) gallons/day | gallons/day | gallons/day L/s L/s L/s L/s
PHASE 1
1 OXBOW DRIVE AT ENTRANCE 240.52 1335 10279.5 28269 42454 0.541 2.234 1.487 77.257
2 OXBOW DRIVE AT ENTRANCE 240.52 0 0 0 0 0.000 0.000 0.000 N/A
3 STREET 'C' - BLOCK 181 241.30 64 4928 13552 20353 0.259 1.071 0.713 76.483
4 STREET 'C' - BLOCK 180 241.85 62 4804.8 13213 19844 0.253 1.044 0.695 76.465
5 STREET 'C-BLOCK 179 NORTH 241.74 36 2160 5940 8921 0.114 0.469 0.313 76.083
6 STREET 'E' LOW POINT 241.50( 3 9 540 1485 2230 0.028 0.117 0.078 75.848
7 STREET 'E' @ STREET 'B' 241.82| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
8 STREET 'E' @ PHASE LIMITS 242.03| 1 3 180 495 743 0.009 0.039 0.026 N/A
24 STREET 'B' - phase 1 limits 243.30 3 180 495 743 0.009 0.039 0.026 N/A
25 STREET 'B' @ STREET 'A' 243.03 5 15 900 2475 3717 0.047 0.196 0.130 75.900
26 STREET 'B' @ STREET ‘A’ 243.03| 2 6 360 990 1487 0.019 0.078 0.052 N/A
27 STREET 'B' LOW POINT 242.65( 2 6 360 990 1487 0.019 0.078 0.052 N/A
28 STREET 'C' 241.78| 1 3 180 495 743 0.009 0.039 0.026 N/A
29 STREET 'C' LOW POINT 241.66( 2 6 360 990 1487 0.019 0.078 0.052 N/A
30 STREET 'C' 241.74] 1 3 180 495 743 0.009 0.039 0.026 N/A
31 STREET 'C' @ STREET 'D' 241.79| 2 6 360 990 1487 0.019 0.078 0.052 75.822
32 STREET 'C' 241.93| 1 3 180 495 743 0.009 0.039 0.026 N/A
38 STREET 'D' LOW POINT 241.87 4 12 720 1980 2974 0.038 0.156 0.104 N/A
39 STREET 'D' @ STREET 'B' 24197 7 21 1260 3465 5204 0.066 0.274 0.182 N/A
40 STREET 'B' 242.28| 9 27 1620 4455 6691 0.085 0.352 0.234 76.004
42 STREET 'D' SOUTH BEND 242.49( 3 9 540 1485 2230 0.028 0.117 0.078 75.848
43 STREET 'D' SOUTH BEND 242,67 1 3 180 495 743 0.009 0.039 0.026 N/A
44 STREET 'D' SOUTH BEND 242.85| 3 9 540 1485 2230 0.028 0.117 0.078 N/A
45 STREET 'D' HIGH POINT 243.39( 4 12 720 1980 2974 0.038 0.156 0.104 N/A
46 STREET 'D' NORTH BEND 243.31| 2 6 360 990 1487 0.019 0.078 0.052 75.822
47 STREET 'D' NORTH BEND 243.13( 1 3 180 495 743 0.009 0.039 0.026 N/A
48 STREET 'D' NORTH BEND 242.96| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
49 STREET 'B' @ STREET 'D' 242.65( 7 21 1260 3465 5204 0.066 0.274 0.182 N/A
50 STREET ‘A’ 243.16| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
51 KOMOKA ROAD 24225 O 0 0 0 0 0.000 0.000 0.000 N/A
52 KOMOKA ROAD AT TOP END 245.69| 5 15 900 2475 3717 0.047 0.196 0.130 75.900
53 KOMOKA ROAD TEE AT UNION 241.85| 28 84 5040 13860 20815 0.265 1.095 0.729 N/A
54 KOMOKA ROAD @ OXBOW DRIVE 240.34| 2 6 360 990 1487 0.019 0.078 0.052 N/A
55 KOMOKA ROAD 240.44| 1 3 180 495 743 0.009 0.039 0.026 N/A
56 KOMOKA ROAD 240.44| 5 15 900 2475 3717 0.047 0.196 0.130 N/A
57 STREET 'C'-BLOCK 179 SOUTH 241.35 34 2016 5544 8326 0.106 0.438 0.292 76.062
58 STREET ‘A’ 242.66| 4 12 720 1980 2974 0.038 0.156 0.104 N/A
60 KOMOKA ROAD HI POINT 242.27( 2 6 360 990 1487 0.019 0.078 0.052 N/A
64 OXBOW DRIVE AT PRINCESS 241.33| 6 18 1080 2970 4460 0.057 0.235 0.156 N/A
65 OXBOW DRIVE AT PRINCESS 241.33| 3 9 540 1485 2230 0.028 0.117 0.078 N/A
68 OXBOW DRIVE HYDRANT 240.44| O 0 0 0 0 0.000 0.000 0.000 75.770
69 KOMOKA ROAD @ KO-2 24259 O 0 0 0 0 0.000 0.000 0.000 75.770
70 KO-2 24384 0 0 0 0 0 0.000 0.000 0.000 N/A
71 KO-73 24320 O 0 0 0 0 0.000 0.000 0.000 N/A

0.541
0.000
0.065
0.063
0.028
0.007
0.009
0.000
0.000
0.012
0.005
0.005
0.002
0.005
0.002
0.005
0.000
0.009
0.017
0.021
0.007
0.002
0.007
0.009
0.005
0.002
0.009
0.017
0.014
0.000
0.047
0.265
0.019
0.009
0.047
0.027
0.009
0.019
0.057
0.028
0.000
0.000
0.000
0.000

AVG. DAY AVG. DAY
50% BUILD OUT| 75% BUILD OUT
0.541 0.541
0.000 0.000
0.130 0.194
0.126 0.190
0.057 0.085
0.014 0.021
0.019 0.028
0.005 0.007
0.009 0.009
0.024 0.036
0.009 0.014
0.009 0.014
0.005 0.007
0.009 0.014
0.005 0.007
0.009 0.014
0.009 0.009
0.019 0.028
0.033 0.050
0.043 0.064
0.014 0.021
0.005 0.007
0.014 0.021
0.019 0.028
0.009 0.014
0.005 0.007
0.019 0.028
0.033 0.050
0.028 0.043
0.000 0.000
0.047 0.047
0.265 0.265
0.019 0.019
0.009 0.009
0.047 0.047
0.053 0.080
0.019 0.028
0.019 0.019
0.057 0.057
0.028 0.028
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

COMMERCIAL BLOCK EQUIVALENT POPULATION = 133.5

DENOTES JUNCTIONS THAT
WILL NOT BE EFFECTED BY
SUBDIVISION BUILD OUT
DEMANDS.




APPENDIX E

WaterCAD Results — Full Subdivision



Average Day Demand



Active Scenario: Average Day - 200mm PVC on Oxbow
FlexTable: Pipe Table (ACAD2013-1389-1 BASE-1.wtQ)

Current Time: 0.000 hours

Label Length Start Stop Diameter Material Hazen-  Status (Initial) Flow Velocity Hydraulic Grade Hydraulic Grade
(Scaled) Node Node (mm) Williams (L/s) (m/s) (Start) (Stop)
(m) c (m) (m)
P-2 1.8|J1 J-2 200.0 | PVC 110.0 | Open 3.541 0.1127 284.97 284.97
P-3 62.2 | J-2 J-3 200.0 | PVC 110.0 | Open 3.541 0.1127 284.97 284.96
P-4 30.0 | J-3 J-4 200.0 | PVC 110.0 | Open 3.282 0.1045 284.96 284.95
P-6 34.1(J-5 J-6 200.0 | PVC 110.0 | Open 2.709 0.0862 284.94 284.94
pP-7 68.1 | J-6 J-7 200.0 | PVC 110.0 | Open 2.681 0.0853 284.94 284.93
P-8 40.7 | J-7 J-8 200.0 | PVC 110.0 | Open 1.926 0.0613 284.93 284.93
P-9 18.9 | J-7 J-9 200.0 | PVC 110.0 | Open 0.717 0.0228 284.93 284.93
P-10 90.0 | J-9 J-10 200.0 | PVC 110.0 | Open 0.641 0.0204 284.93 284.93
P-11 30.0 | J-10 J-11 200.0 | PVC 110.0 | Open 0.565 0.0180 284.93 284.93
p-12 70.0 | J-11 J-12 200.0 | PVC 110.0 | Open 0.508 0.0162 284.93 284.93
P-13 21.0 | J-12 J-13 200.0 | PVC 110.0 | Open 0.451 0.0143 284.93 284.93
P-14 51.6 | J-13 J-14 200.0 | PVC 110.0 | Open 0.394 0.0125 284.93 284.93
P-15 8.4 |J-14 J-15 200.0 | PVC 110.0 | Open 0.375 0.0119 284.93 284.93
P-16 36.8 | J-15 J-16 200.0 | PVC 110.0 | Open -1.563 0.0498 284.93 284.93
p-17 66.7 | J-16 J-17 200.0 | PVC 110.0 | Open -1.620 0.0516 284.93 284.94
P-18 32.1(J-17 J-18 200.0 | PVC 110.0 | Open -1.686 0.0537 284.94 284.94
P-19 32.6 |J-18 J-19 200.0 | PVC 110.0 | Open -1.695 0.0540 284.94 284.94
P-20 62.1(J-19 J-20 200.0 | PVC 110.0 | Open -1.771 0.0564 284.94 284.94
P-21 6.4 |J-20 J-21 200.0 | PVC 110.0 | Open -1.433 0.0456 284.94 284.94
p-22 60.8 | J-21 J-22 200.0 | PVC 110.0 | Open -1.433 0.0456 284.94 284.94
P-23 11.1|J-22 J-23 200.0 | PVC 110.0 | Open -1.509 0.0480 284.94 284.94
p-24 13.9 | J-23 J-24 200.0 | PVC 110.0 | Open -1.509 0.0480 284.94 284.94
P-25 75.3(J-24 J-25 200.0 | PVC 110.0 | Open -1.600 0.0509 284.94 284.95
P-26 10.4 | J-25 J-26 200.0 | PVC 110.0 | Open 1.222 0.0389 284.95 284.95
p-27 63.4 | J-26 J-27 200.0 | PVC 110.0 | Open 1.203 0.0383 284.95 284.94
P-29 11.2 | J-5 J-28 200.0 | PVC 110.0 | Open 0.100 0.0032 284.94 284.94
P-30 24.4 ( J-28 J-29 200.0 | PVC 110.0 | Open 0.091 0.0029 284.94 284.94
P-31 18.1 | J-29 J-30 200.0 | PVC 110.0 | Open 0.072 0.0023 284.94 284.94

Bentley WaterCAD V8i (SELECTseries 3)
[08.11.03.19]

ACAD2013-1389-1 BASE-1.wig
G:\CLIENT\1389\1\CAD 2013\restore\watercad\ACAD2013-1389-1
BASE-1.wig
15/02/2019

Project Engineer:
Page 1 of 3



Label Length Start
(Scaled) Node
(m)

P-32 10.7 | J-30
P-33 91.1(J-31
P-35 10.5 | J-33
P-36 80.2 | J-34
p-37 12.8 | J-35
P-38 16.0 | J-36
P-39 9.0 | J-37
P-40 65.9 [ J-31
P-41 20.1(J-38
p-42 75.0 | J-39
P-43 63.2 | J-40
p-44 14.9 | J-49
P-45 62.5 [ J-39
P-46 18.0 | J-42
p-47 17.9 | J-43
P-48 60.6 | J-44
P-49 30.9 | J-45
P-50 17.9 | J-46
P-51 17.9 | J-47
P-52 62.6 | J-48
P-53 44.7 | J-25
P-58 208.6 | J-53
P-60 18.5 | J-54
P-61 13.9 | J-55
P-62 29.9 ( J-54
P-64 44.8 | J-4

P-65 72.6 | J-57
P-66 45.2 | J-50

Bentley WaterCAD V8i (SELECTseries 3)
[08.11.03.19]

Active Scenario: Average Day - 200mm PVC on Oxbow

FlexTable: Pipe Table (ACAD2013-1389-1 BASE-1.wtQ)

Stop
Node

J-31
J-32
J-34
J-35
J-36
J-37
J-20
J-38
J-39
J-40
J-49
J-27
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-60
J-55
R-1

J-56
J-57
J-5

J-58

Diameter
(mm)

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Current Time: 0.000 hours

Material Hazen-  Status (Initial) Flow Velocity
Williams (L/s) (m/s)
C
pPvC 110.0 | Open 0.063 0.0020
pPvC 110.0 | Open 0.747 0.0238
pPvC 110.0 | Open 0.538 0.0171
pPvC 110.0 | Open 0.491 0.0156
pPvC 110.0 | Open 0.434 0.0138
pPvC 110.0 | Open 0.415 0.0132
pPvC 110.0 | Open 0.415 0.0132
pPvC 110.0 | Open -0.750 0.0239
pPvC 110.0 | Open -0.788 0.0251
pPvC 110.0 | Open -0.551 0.0175
pPvC 110.0 | Open -0.636 0.0203
pPvC 110.0 | Open -1.184 0.0377
pPvC 110.0 | Open -0.312 0.0099
pPvC 110.0 | Open -0.340 0.0108
pPvC 110.0 | Open -0.349 0.0111
pPvC 110.0 | Open -0.377 0.0120
pPvC 110.0 | Open -0.415 0.0132
pPvC 110.0 | Open -0.434 0.0138
pPvC 110.0 | Open -0.443 0.0141
pPvC 110.0 | Open -0.481 0.0153
pPvC 110.0 | Open -2.878 0.0916
pPvC 110.0 | Open -3.285 0.1046
pPvC 110.0 | Open -2.072 0.0659
pPvC 110.0 | Open -2.081 0.0662
pPvC 110.0 | Open 1.392 0.0443
pPvC 110.0 | Open 3.029 0.0964
pPvC 110.0 | Open 2.923 0.0930
pPvC 110.0 | Open -2.935 0.0934

ACAD2013-1389-1 BASE-1.wig
G:\CLIENT\1389\1\CAD 2013\restore\watercad\ACAD2013-1389-1
BASE-1.wig
15/02/2019

Hydraulic Grade
(Start)

(m)

284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.95
284.96
285.00
285.00
285.00
284.95
284.95
284.95

Hydraulic Grade
(Stop)

(m)
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.94
284.95
284.98
285.00
285.00
285.00
284.95
284.94
284.95

Project Engineer:
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Label

P-67
P-68
P-69
P-73
P-74
P-75
P-76
P-79
P-83
P-84
P-85
P-86
P-87
P-88
P-89
P-91

Length
(Scaled)

(m)
27.1
74.5
50.9

131.6
123.3
13.3
8.7
8.2
12.8
117.9
78.0
20.6
144.3
6.7
8.2
38.6

Start
Node

J-58
J-32
J-59
J-60
J-64
J-64
J-65
J-51
J-54
J-1

J-68
J-51
J-69
J-69
J-68
J-15

Active Scenario: Average Day - 200mm PVC on Oxbow
FlexTable: Pipe Table (ACAD2013-1389-1 BASE-1.wtQ)

Stop
Node

J-51
J-59
J-33
J-64
J-56
J-65
R-10
J-53
R-3

J-68
J-54
J-69
J-52
J-70
J-71
J-72

Diameter
(mm)

200.0
200.0
200.0
200.0
200.0
150.0
150.0
250.0
200.0
200.0
200.0
200.0
200.0
150.0
150.0
200.0

Current Time: 0.000 hours

Material

pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
pvC
PVC

Hazen-
Williams
C
110.0
110.0
110.0
110.0
110.0
100.0
100.0
110.0
110.0
110.0
110.0
110.0
110.0
100.0
100.0
110.0

Status (Initial)

Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open

Flow
(L/s)

-2.973
0.633
0.576

-3.304

-1.345

-2.016

-2.044

-3.020

-3.421

-4.082

-4.082
0.047
0.047
0.000
0.000
1.919

Velocity
(m/s)

0.0946
0.0201
0.0183
0.1052
0.0428
0.1141
0.1157
0.0615
0.1089
0.1299
0.1299
0.0015
0.0015
0.0000
0.0000
0.0611

Hydraulic Grade
(Start)

(m)
284.95
284.94
284.94
284.98
285.00
285.00
285.00
284.96
285.00
284.97
284.99
284.96
284.96
284.96
284.99
284.93

Hydraulic Grade
(Stop)

(m)
284.96
284.94
284.94
285.00
285.00
285.00
285.00
284.96
285.00
284.99
285.00
284.96
284.96
284.96
284.99
284.93

Bentley WaterCAD V8i (SELECTseries 3)

[08.11.03.19]

ACAD2013-1389-1 BASE-1.wtg

G:\CLIENT\1389\1\CAD 2013\restore\watercad\ACAD2013-1389-1

BASE-1.wig
15/02/2019

Project Engineer:

Page 3 of 3



Active Scenario: Average Day - 200mm PVC on Oxbow

FlexTable: Junction Table (ACAD2013-1389-1 BASE-1.wtq)

Current Time: 0.000 hours

Label Elevation Demand Pattern Calculated Pressure
(m) (Calculated) (Constituent) Hydraulic Grade (kPa)
(L/s) (m)
J-1 240.52 0.541 | Fixed 284.97 435.0
J-2 240.62 0.000 | Fixed 284.97 434.0
J-3 241.30 0.259 | Fixed 284.96 427.3
J-4 241.85 0.253 | Fixed 284.95 421.9
J-5 241.74 0.114 | Fixed 284.94 422.8
J-6 241.50 0.028 | Fixed 284.94 425.1
J-7 241.82 0.038 | Fixed 284.93 422.0
J-8 242.03 1.926 | Fixed 284.93 419.9
J-9 241.64 0.076 | Fixed 284.93 423.7
J-10 242.19 0.076 | Fixed 284.93 418.3
J-11 242.04 0.057 | Fixed 284.93 419.8
J-12 242.39 0.057 | Fixed 284.93 416.4
J-13 242.28 0.057 | Fixed 284.93 417.4
J-14 242.58 0.019 | Fixed 284.93 414.5
J-15 242.58 0.019 | Fixed 284.93 414.5
J-16 242.40 0.057 | Fixed 284.93 416.3
J-17 242.73 0.066 | Fixed 284.94 413.1
J-18 242.90 0.009 | Fixed 284.94 411.4
J-19 243.06 0.076 | Fixed 284.94 409.9
J-20 243.18 0.076 | Fixed 284.94 408.7
J-21 243.15 0.000 | Fixed 284.94 409.0
J-22 243.46 0.076 | Fixed 284.94 406.0
J-23 243.53 0.000 | Fixed 284.94 405.3
J-24 243.60 0.091 | Fixed 284.94 404.6
J-25 243.03 0.057 | Fixed 284.95 410.2
J-26 243.03 0.019 | Fixed 284.95 410.2
J-27 242.65 0.019 | Fixed 284.94 413.9
J-28 241.78 0.009 | Fixed 284.94 422.4
J-29 241.66 0.019 | Fixed 284.94 423.6
J-30 241.74 0.009 | Fixed 284.94 422.8
J-31 241.79 0.066 | Fixed 284.94 422.3
J-32 242.61 0.114 | Fixed 284.94 414.3
J-33 242.87 0.038 | Fixed 284.94 411.7
J-34 242.87 0.047 | Fixed 284.94 411.7
J-35 243.28 0.057 | Fixed 284.94 407.7
J-36 243.35 0.019 | Fixed 284.94 407.0
J-37 243.18 0.000 | Fixed 284.94 408.7
J-38 241.87 0.038 | Fixed 284.94 421.6
J-39 241.97 0.076 | Fixed 284.94 420.6
J-40 242.28 0.085 | Fixed 284.94 417.5
J-42 242.49 0.028 | Fixed 284.94 415.5
J-43 242.67 0.009 | Fixed 284.94 413.7
J-44 242.85 0.028 | Fixed 284.94 412.0
J-45 243.39 0.038 | Fixed 284.94 406.7
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Label

J-46
J-47
J-48
J-49
J-50
J-51
J-52
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-64
J-65
J-68
J-69
J-70
J-71
J-72

Active Scenario: Average Day - 200mm PVC on Oxbow

FlexTable: Junction Table (ACAD2013-1389-1 BASE-1.wtq)

Elevation

(m)

243.31
243.13
242.96
242.65
243.16
242.15
245.69
241.96
240.34
240.44
240.44
241.35
242.66
242.59
242.27
241.33
241.33
240.51
242.59
243.84
243.20
242.58

Current Time: 0.000 hours

Demand
(Calculated)
(L/s)
0.019
0.009
0.038
0.066
0.057
0.000
0.047
0.265
0.019
0.009
0.047
0.106
0.038
0.057
0.019
0.057
0.028
0.000
0.000
0.000
0.000
1.919

Pattern Calculated
(Constituent) Hydraulic Grade
(m)

Fixed 284.94
Fixed 284.94
Fixed 284.94
Fixed 284.94
Fixed 284.95
Fixed 284.96
Fixed 284.96
Fixed 284.96
Fixed 285.00
Fixed 285.00
Fixed 285.00
Fixed 284.95
Fixed 284.95
Fixed 284.94
Fixed 284.98
Fixed 285.00
Fixed 285.00
Fixed 284.99
Fixed 284.96
Fixed 284.96
Fixed 284.99
Fixed 284.93

Pressure

(kPa)

407.5
409.2
410.9
413.9
409.0
418.9
384.3
420.8
437.1
436.1
436.1
426.7
413.9
414.5
418.0
427.3
427.4
435.3
4