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Attention: Nick Swerdfeger

Re: Stormwater Management and Functional Servicing Report
Bowmanville Medical Centre
222 King Street East, Bowmanville
Site Plan Application - SPA2026-0038 (Previously SPA2024-0042)
Our File: 125807

Dear Mr. Swerdfeger,

In support of the proposed Health CT Clinic Expansion of the existing Bowmanville Medical Center
property located at 222 King Street East, we herewith submit the following Functional Servicing and
Stormwater Management Report. This report primarily addresses the Municipality of Clarington and
Region of Durham drainage and servicing requirements towards Site Plan Application Approval. This
report identifies the infrastructure that exists and what is required to provide adequate servicing for the
proposed development.

Please contact our office at your convenience should you have any questions or require additional
information on the enclosed report.

Yours truly,
D.G. BIDDLE & ASSOCIATES LIMITED

W

Benjamin Yan, BASc. Colin Flamminio, P. Eng.
Junior Designer Project Engineer
Civil Group Supervisor, Civil Group

C.J. FLAMMINIO
100544401
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1.0 INTRODUCTION

This Functional Servicing and Stormwater Management Report has been prepared to review
the infrastructure and servicing requirements to facilitate development on the subject property.
The Site Plan, by Barry Bryan Associates, illustrates the proposal for the construction of a new
4-storey medical building and parking lot expansion.

In its existing condition, the subject property is used as a medical services clinic with several
buildings situated on the north-east corner of King Street East and Saint George Street North
(south-west corner of the site). The property is municipally addressed as 222 King Street East,
in Bowmanville within the Municipality of Clarington.

It is understood the proponent has acquired the parcel to the east of 222 King Street E. which
originally consisted of a Home Hardware building and associated gravel storage area in the
rear. The rear gravel storage area has been repurposed for parking for the medical clinic
property while the portion of the property encompassing the existing buildings will remain as-
is. It is understood that the eastern parking lot expansion and King Street East entrance
enhancements were approved and constructed at the time of this reporting, in line with
planning approvals provided by the municipality.

The development site encompasses an area of approximately 1.814 ha with frontages on King
Street East to the south and Saint George Street North to the West. The site is also bounded
on the north by municipal parkland and on the east by residential apartment buildings. Refer
to the Site Location Plan, Figure 1, attached.

The purpose of this report is to address site grading modifications, storm sewer servicing,
sanitary sewer servicing, water servicing as well as storm water quantity and quality controls.
Site Servicing and Stormwater Management is to be in accordance with the requirements of
the Municipality of Clarington, the Regional Municipality of Durham, and Central Lake Ontario
Conservation Authority (CLOCA).
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2.0 EXISTING SERVICES
The existing municipal servicing within the vicinity of the project, as well as existing service
connections to the property, are illustrated on drawing 125807-SS-1, the Site Servicing Plan.

21 Existing Water Service

There are existing water service connections provided to the property that are currently being
utilized by the existing medical clinic buildings. Records indicate the site has a 100mm
domestic water service and a 150mm fire line service located in the south-west corner of the
property connected to the existing 150mm watermain on Saint George Street North.

2.2 Existing Sanitary Service

There is an existing 375mm sanitary sewer on Saint George Street North. Records indicate
the property is serviced with a 150mm PVC sanitary sewer connection in the south-west corner
of the property which currently services the existing medical clinic buildings.

2.3 Existing Storm Service

There is an existing 300mm storm sewer on Saint George Street North and an existing
1150x730mm Storm Sewer in the south boulevard of King Street East. In addition, there is an
existing sewer through the municipal parkland to the north towards Galbraith Court.

Records indicate there are multiple existing storm sewer connections for the property,
including two 300mm storm sewer connections to the King Street East sewers as well as a
375mm connection to the parkland to the north that ultimately conveys to Galbraith Court.

In its existing condition, drainage from the site is generally managed using a conventional
minor storm system consisting of positive drainage surfaces and catch basins situated
throughout the property. It is understood the majority of drainage is conveyed to the existing
sewer through the municipal parkland to Galbraith Court while a portion of drainage in the
south-west is directed to King Street East sewers. Major overland flow for the property is
generally directed to the north-east towards municipal parklands and ultimately Galbraith
Court. Stormwater runoff from the gravelled storage area (on the acquired parcel to the east)
generally drains overland to the parkland north of the property where it is ultimately conveyed
to Galbraith Court.

Storm analysis indicated the pipe run between EX DCBMH-9 and EX CBMH-6 is over-capacity
under existing conditions. Discussion regarding this pipe run has been detailed under Section
3.3 of this report.
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3.0 PROPOSED SERVICES

As noted in Section 1.0, the proposal for the development is to construct a 4-storey medical
building and expand the existing parking lot. The following sections detail a potential servicing
scheme capable of fulfilling the servicing needs for the proposed development. Refer to the
Site Servicing Plan, Drawing 125807-SS-1 for details.

3.1 Water Services

As noted in Section 2.1, the existing development is serviced through a 100mm domestic
water service connection and a 150mm fireline service connection from the 150mm watermain
within the Saint George Street North right of way to the existing building in the south-west
corner of the property. There are no proposed changes to these services.

To provide the proposed 4 storey medical building with adequate water servicing, both a
100mm domestic water service connection and a 150mm fire line service connection will be
required to be routed through the existing building on the south-west corner of the property
and extended further to connect to the proposed building through the drive aisle.

To provide adequate fire protection to the proposed building, a fire hydrant is proposed to be
installed in the public right of way, near the south-west corner of the proposed 4 storey building
and be connected to the existing 150mm watermain on Saint George Street North. The
proposed building will also have a fire department connection located on the south-east corner.

For further details, refer to the Site Servicing Plan, Drawing 125807-SS-1.

3.2 Sanitary Sewer Service

As noted in Section 2.2, there is an existing 150mm sanitary connection to the property which
is connected to the 375mm sanitary sewer on Saint George Street North. There are no
proposed changes to these services.

Sanitary effluent from the proposed 4 storey medical building development is to be conveyed
to the existing 375mm regional sanitary sewer on Saint George Street North by a new 150mm
sanitary connection from the site. An inspection manhole will be provided 1.50m inside the
property line located near the south-west corner of the proposed 4 storey medical building,
inside the existing drive aisle.
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Table 1 describes the sanitary effluent from the subject property in accordance with the Region
of Durham Design Specifications for Sanitary Sewers.

Table 1: Sanitary Flow Calculations — 222 King Street East, Bowmanville ON

Building Lot Area Floor Space Gross

(ha) Index Floor Area
(ha)

Prop Building 4 Storeys 0.058 0.5 0.116

Total 0.058 0.116
Commercial Drainage Flow =0.241 L/s

Infiltration Drainage Flow 0.116 ha =0.00L/s

Total Flow =0.241L/s

In accordance with the Region of Durham Criteria, the proposed 4 storey medical building will
produce a peak sanitary flow of 0.241L/s. A Sanitary Sewer Design Sheet has been prepared
and can be found appended to this report under Schedule 1.

3.3 Storm Sewer Service

As noted in Section 2.3, stormwater runoff for the subject property is intercepted by an on-
site minor storm sewer system capable of conveying the 5-year storm event per Municipality
of Clarington Design Criteria. The existing storm system consists of orifice controls designed
to capture and attenuate flows for the 2-100-year rainfall event. A retrofit of the quantity control
system is proposed to capture, attenuate, and convey runoff under ultimate post-development
conditions — further discussion is provided under Section 4.1.

In general, the existing drainage pattern for the site is not proposed to be altered from the pre-
developed condition.

As noted previously, works regarding the gravelled storage area on the acquired parcel and
King Street East entrance enhancements have been approved and completed at the time of
this report. The completed works include storm sewer infrastructure capable of conveying the
2- through 100-year rainfall events for the tributary catchment area. Runoff generated by the
completed works (drive aisle, pervious/impervious landscape areas) are captured through
catch basins installed in the east parking lot area and conveyed to underground storm sewers
where flows are orifice controlled and discharged toward Galbraith Court. Major flow from this
area is conveyed overland to the sewers to the north, and ultimately to the Galbraith Court
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sewers, similar to existing conditions.

Stormwater runoff from the proposed 4 storey medical building will ultimately be conveyed to
the existing storm sewer and maintain the existing drainage pattern.

The existing catch basin manhole and storm manhole, identified as EX CBMH-4 and EX MH-
5, respectively, have been removed. New storm manholes (STM MH-4 & STM MH-5) have
been provided to re-route the drainage system for ultimate capture in the quantity control
system and conveyance to Galbraith Court. Additional underground storage has been
proposed in the form of a StormBrixx SD900 system. Details on the quantity control system
are discussed under Section 4.1.

For details regarding the removal of existing storm sewer infrastructure and proposed
infrastructure, refer to the Site Servicing Plan 125807-SS-1.

The existing storm sewers for the property have been analysed under the proposed site
conditions to ensure the capacity is not negatively affected by the proposal. Notably the sewer
run between EX DCBMH-9 and CBMH-6 is over-capacity with a loading rate of 103.5%. The
capacity of the existing 300mm pipe at 1.50% is 123.54 I/s, which exceeds the 100-year orifice
flow-rate of the associated quantity control system (115 I/s). As such, the existing pipe is
expected to have capacity to convey flow by way of the quantity control system without issue
and the existing pipe run is proposed to remain.

A 5-year Storm Sewer Design Sheet analysing the existing sewers and detailing the design of
the proposed sewers can be found appended under Schedule 1.
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4.0 STORMWATER MANAGEMENT

4.1 Stormwater Quantity Control

The re-development of the subject property is required to comply with Municipality of
Clarington Engineering Criteria as well as the outlined requirements detailed in the previous
Stormwater Management Report prepared by this office, dated May 2015. Municipal Criteria
and the noted report require all stormwater flows be captured, detained, and attenuated on-
site at or below pre-development levels and discharged to the existing storm sewer, and
ultimately to the Galbraith Court storm system.

As part of the proposal, the site will generally maintain the existing drainage patterns on the
property.

A portion of drainage from the King Street East frontage drains to the existing King Street East
sewers. While the construction of the new entrance on King Street East will result in @ minor
increase in impervious area draining to the King Street East storm sewer, no adverse impacts
to the existing downstream storm sewer system is anticipated.

A portion of drainage from the site frontage on Saint George Street North drains to the existing
Staint George Street North sewers, however the development will not result in an increase in
runoff to this frontage and no adverse impacts to the existing storm sewer system are
anticipated.

Since the existing site included a quantity control system up-stream of the stormwater outlet
to Galbraith Court, the pre-development peak flows from the subject property were determined
through the previously approved Stormwater Management Letter / Report completed by this
office, dated May 2015. The allowable flow-rates for the existing stormwater management
system have been conservatively derived based on the post-development discharge rates
outlined in the May 2015 report. Excerpts from the May 2015 Stormwater Management Report
have been included under Schedule 2, including details on the pre- and post-development
flow rates for the original site. These flow-rates have been summarized in Table 2.

As mentioned previously, development involving the removal of the existing gravel area at the
rear of the existing Home Hardware building and reconstruction of an asphalt parking area
has already been completed at the time of this report. In order to review the site quantity control
system as a whole, the pre-development flow-rate for the east parking lot area has been
defined to determine the additional flow-rate for the system, and ultimately the total allowable
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flow to Galbraith Court.

The pre-development peak flows from the East parking lot area have been calculated based
on the pre-constructed condition. Flows were modelled using VISUAL OTTHYMO V6.3. The
STANDHYD SUB ROUTINE was used to simulate the runoff generated from the catchment
area to accurately determine the allowable pre-development peak flows. The model was used
to determine the peak flows for the 2 through 100-year return frequency events per the
Municipality of Clarington Design Guidelines and Standard Drawings. The pre-development
areas used to define the additional catchment area are summarized on Figure 2A, the Pre-
Development Storm Drainage Plan. Refer to the Visual OTTHYMO Output, appended under
Schedule 3, for the pre-development flow-rates from the additional parking area. A summary
of the pre-development flows is provided in Table 2, below:

Table 2: Summary of Pre-Development Flows

PRE- 2 TOTAL
DESIGN DEV AE:IE-I:IS)E’:/AL ALLOWABLE
STORM PEAK PEAK FLOWS PRE-DEV PEAK
(YEARS) | FLOWS (Uls) FLOWS
(L/s) (L/s)
> Year | 73 31 104
5 Year 75 40 115
10 Year 76 47 123
25 Year | 107 52 159
50 Year 142 68 210
100 Year | 175 102 277

1.The Pre-Development Peak Flows were conservatively derived as the post-development peak flows generated by the existing storm
system from the previously approved SWM Report completed by D.G. Biddle (May 2015) — Refer to Schedule 2.

2. Additional Pre-Dev Peak Flows are calculated based on the additional area for the East Parking Lot expansion. The modelled
catchment area is illustrated under the Figure 2A, the Pre-Development Storm Drainage Scheme.

In order to attenuate peak flows at or below the allowable flow rates listed in Table 2, a
retrofit of the existing quantity control systems has been proposed. The original Storm
system for the property will herein be referred to as System 1 and the constructed Storm
system for the east parking lot area will herein be referred to as System 2 for ease of
reference.
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System 1 has been evaluated to simulate the surface characteristics of the site under post-
development conditions. The introduction of the east parking lot area resulted in a reduction
in the surface storage volume available for System 1. As such, additional quantity controls
have been proposed to include underground storage to account for the differential in
storage volume. While the existing system provides a stormwater detention volume of
approximately 89m?3, additional volume is provided in the form of a StormBrixx SD900
system, capable of providing up to 122.8m3 of stormwater storage. In addition, the existing
Ipex Type D Inlet Control Device, located on the downstream end of EX CBMH-6, has been
proposed to be removed and replaced with a 190mm plate orifice. During larger storm
events (i.e. exceeding the 10-year return frequency event), drainage tributary to System 1
will ultimately overflow to System 2 via overland flow route where it will be attenuated prior
to discharge downstream.

System 2 was also evaluated under post-development conditions to determine the
increase in runoff from the constructed asphalt parking area. System 2 was designed to
attenuate runoff via surface ponding storage in conjunction with a 90mm plate orifice. A
4.0m wide weir is proposed to be cut into the existing curb on the north end of the existing
parking area to provide an overland flow route to the existing DICB north of the east parking
lot area.

The proposed quantity control systems were modeled using VISUAL OTTHYMO V6.3 to
determine the post-development peak flows for the property. The site’s impervious areas were
modelled based on the STANDHyd Sub-Routine. The site landscape areas were modelled
based on the NASHyd Sub-Routine. The ROUTE RESERVOIR Sub-Routine was used to
simulate the performance of the stormwater storage in the form of underground chambers,
sewer pipe/structure storage, and surface ponding in conjunction with flow attenuation devices
(Orifice, Weir).

The Post-Development Drainage Areas are illustrated on the Post-development Drainage
Plan, Figure 2B. The Visual OTTHYMO output is provided as Figure 3, appended to this
report under Schedule 3. The storage volume calculations and stage-storage-discharge
relationship are attached at the end of this report.

The pre- and post-development peak flow rates and required stormwater storage volumes
are summarized in the following table::
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D-G o B I D D L E OSHAWA PETERBOROUGH
& ASSO C I AT E S 200-481 Taunton Road West 402-150 King Street digkitelella.com

Oshawa, ON L1J 0G3 Peterborough, ON K9J 2R9

CONSULTING ENGINEERS & PLANNERS 905-576-8500 705-201-0272

Table 3: Summary of Pre and Post Development Flows

TOTAL
DESIGN | ALLOWABLE | POST-DEV ';'ig:ngD ';'ig:fgg
STORM | PRE-DEV | PEAKFLOWS | o (o " | o o %
(YEARS) | PEAK FLOWS (L/s) V(m3) y(m3)
(Lls)

2 Year 104 102 78 21

5 Year 115 110 120 31

10 Year 123 116 150 38

25 Year 159 129 210" 52

50 Year 210 193 212" 101
100 Year 277 218 2121 126

1.Flows in excess of System 1 shall overflow to System 2 — Refer to Visual OTTHYMO Output, Schedule 3.

As the preceding table illustrates, post-development peak flows will be attenuated at or below
the pre-development levels for all return frequency events. Additionally, the required storage
volume of 212m?3 and 126m? for System 1 and System 2, respectively, are less than or equal
to the available storage volumes of 212m3 and 148ms3.

Accordingly, the proposed quantity controls are adequate and no adverse impacts to the
receiving drainage network are anticipated.
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4.2 Stormwater Quality Control
The development will result in an overall increase of 0.039ha from landscape to impervious
area (asphalt/rooftop), as well as a conversion of 0.163ha from gravel to asphalt. The
proposed increase in impervious area (0.202ha), is below the threshold of 0.25ha where
quality controls are typically required.

This 0.039ha site area converted from landscape to asphalt will follow the same drainage
pattern as the pre-developed condition and continue to be captured and treated by the existing
Stormceptor Model 750 OGS unit located at the east side of the site, upstream of the
stormwater outlet. The minor increase in area is not expected to have an impact on the
performance of the existing Stormceptor unit.

It is notable that the 0.163ha conversion from graveled area to asphalt area will provide
passive benefit, as gravel is more susceptible to erosion and sedimentation than asphalt.

The proposed re-development is not anticipated to increase in TSS loading across the site
and therefore, no negative impacts to the downstream watercourse are expected.
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5.0 TEMPORARY EROSION AND SEDIMENT CONTROLS

During the construction period, the removal of natural vegetation causes the transport of large
amounts of sediment during rainfall events. To minimize the sediment-laden stormwater
leaving the site during construction, the following sediment control techniques are proposed
to be implemented. These measures are detailed on the Erosion and Sediment Control Plan,
drawing 125807-ES-1, appended to this report.

Catch Basin Filtration
Perimeter Enviro Fence
Mud Mat

Good Engineering Practices

>N =
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D'G' BIDDLE OSHAWA
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CONSULTING ENGINEERS & PLANNERS 905-576-8500

PETERBOROUGH
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705-201-0272
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6.0 CONCLUSIONS

The preceding report identifies the method in which the proposed development can be
serviced in accordance with Municipality of Clarington, the Region of Durham, and the Central
Lake Ontario Conservation Authority requirements. The investigations into these requirements
have resulted in the following conclusions for the future Site Plan Application:

e Domestic and Fireline water service connections from the existing building will be
required for water servicing for subject property. A Public hydrant is proposed from the
existing 150mm Watermain on St. George St. N. A new fire department connection is
located on the proposed 4 storey medical building;

¢ An inspection manhole is proposed 1.50m inside the property line from the existing
375mm sanitary sewer on St. George St. N. A sanitary connection from the proposed
inspection manhole will be extended to the proposed 4 storey medical building;

e A 375mm storm sewer connection has been provided to convey drainage from the
completed construction of the east parking lot asphalt area;

e The site will provide adequate quantity controls to meet Municipality of Clarington
Quantity Control requirements. Additional stormwater management infrastructure will
be implemented, to attenuate total post-development flows to acceptable pre-
development levels, inclusive of an underground stormwater detention system, a retrofit
of the existing orifice to a 190mm plate orifice, and an overland flow weir;

e Additional quality controls are not anticipated to be required for the development due
to the small area of redevelopment;

e Erosion and Sediment Control during construction is to be implemented with catch
basin filtration, entrance mud mat, silt fence installation and good housekeeping
practices.

We trust the Municipality of Clarington and Region of Durham concur with the above. If there
are any questions or concerns, please contact our office at your earliest convenience.
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SCHEDULE 1

5-YR STORM SEWER DESIGN SHEET
SANITARY SEWER DESIGN SHEET
RUNOFF COEFFICIENT CALCULATIONS

STAGE-STORAGE-DISCHARGE CALCULATIONS
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STORM SEWER DESIGN SHEET
D.G.BIDDLE & ASSOCIATES LTD.

PAGE 1 OF 1

consulting engineers CRITERIA RUN OFF CO-EFFICIENTS
n 0.013 PARK 1=0.20
MUNICPALITY CLARINGTON DESIGN BY BKY STORM 5YEAR SINGLE,SEMI 1=0.50
PROJECT BOWMANVILLE PROFESSIONAL BUILDING CHK'D BY CJF A 2464 TOWNHOUSES,SCHOOL 1=0.70
PROJECT # 125807 DATE MAY 2/14 B 16 APARTMENTS 1=0.65
REV1 Sept 25, 2015 c 1 COMMERCIAL 1=0.90
REV2 July 28, 2026
REV3 October 30, 2026
LOCATION DRAINAGE DATA RATIONAL DESIGN PIPE DATA
STREET FROM TO AREA | Axl ACCUM T.C R FLOW SIZE GRADE | CAPACITY | VELOCITY LENGTH TIME TOTAL %
MH MH (ha) Ax| min mm/hr L/sec mm % L/sec m/s m min TIME LOAD
Site EXBLDG PROP STM MH-4 0.088 0.90 | 0.079 0.079 15.00 79.48 17.46 250 2.50 98.08 1.94 5.19 0.04 15.04 17.80
PROP BLDG PROP STM MH-4 0.058 0.90 | 0.052 0.052 15.00 79.48 11.49 150 2.00 22.47 1.23 4.94 0.07 15.07 51.14
PROP STM MH-4 PROP STM MH-5 0.131 15.07 79.31 28.88 250 1.50 75.97 1.50 17.51 0.19 15.26 38.02
EX ST-3 PROP STM MH-5 0.039 0.90 | 0.035 0.035 15.00 79.48 7.73 250 1.50 75.97 1.50 41.70 0.46 15.46 10.18
PROP STM MH-5 STORMBRIXX 0.166 15.26 78.82 36.37 250 1.50 75.97 1.50 4.83 0.05 15.32 47.88
STORMBRIXX EX MH-6 0.166 15.32 78.68 36.31 250 2.40 96.10 1.90 2.08 0.02 15.33 37.78
OFFSITE EX STM CB-11 0.170 0.20 | 0.034 0.034 15.00 79.48 7.51
EX STM CB-11 EX MH-6 0.038 0.20 | 0.008 0.042 15.00 79.48 9.19 300 0.50 71.33 0.98 12.19 0.21 15.21 12.89
EX ST-6 EX DCBMH 9 0.208 15.32 78.68 45.50 300 0.50 71.33 0.98 35.75 0.61 15.92 63.79
OFF SITE EX DCBMH 9 0.206 0.20 | 0.041 0.041 15.00 79.48 9.06
ROOF EX DCBMH 9 0.016 0.90 | 0.014 0.014 15.00 79.48 3.09
EX DCBMH 9 EX CBMH 6 0.396 0.84 | 0.333 0.596 15.92 77.18 127.88 300 1.50 123.54 1.69 37.75 0.37 16.30 103.51
EX CBMH 8 EX CBMH 7 0.100 0.77 | 0.077 0.077 15.00 79.48 17.01 1200 0.30 2227.67 1.91 60.50 0.53 15.53 0.76
EX CBMH 7 EX CBMH 6 0.219 0.87 | 0.191 0.268 15.53 78.15 58.23 375 0.50 129.33 1.13 17.56 0.26 15.79 45.02
OFF SITE EX CBMH 6 0.088 0.20 | 0.018 0.018 15.00 79.48 3.98
190mm Plate Orifice EX CBMH 6 STC 750 0.132 0.77 [ 0.102 0.984 16.30 76.29 115.00 375 0.50 129.33 1.13 12.90 0.19 16.49 88.92
115 L/s STC 750 EX CBMH 0.984 16.49 75.85 115.00 375 1.00 182.90 1.60 48.78 0.51 16.99 62.88
124004 Parking Lot EX CB-2 EX CBMH-1 0.117 0.90 0.11 0.106 15.00 79.48 23.42 250 0.50 43.86 0.87 31.05 0.60 15.60 53.40
Expansion EX CBMH-1 EX CBMH 0.131 0.90 0.12 0.224 15.60 77.98 23.60 250 0.50 43.86 0.87 21.73 0.42 16.02 53.80

1. Flow-rate adjusted to 100-year post-development orifice flow-rate from System 1 (115 L/s) - Refer to Visual OTTHymo
2. Flow-rate adjusted to 100-year post-development orifice flow-rate from System 2 (23.42 L/s) - Refer to Visual OTTHymo




SANITARY SEWER DESIGN SHEET

D.G.BIDDLE & ASSOCIATES LTD.

page 1 of 1
consulting engineers
MUNICIPALITY Bowmanville, ON DESIGN BY
PROJECT 222 King Street West CHK'D BY
PROJECT # 125807 DATE
RESIDENTIAL COMMERCIAL INDUSTRIAL INSTITUT'N FLOW (L/s) PIPE DATA
FROM GROSS | DEN- | POPU- LOT | FLOOR | FLOOR LOT RES [ SEWAGE
MH TO MH AREA [ SITY | LATION AREA | SPACE | AREA AREA INFIL SIZE | GRADE | CAPACITY [ VELOCITY
(ha) (ha) | INDEX [ (ha) (ha) 0.26 | 0.0042 mm % I/s m/s
PROP BUILDING| SAN MH-1 0.232 0.500] 0.116 0.00 | 0.000 150 [ 1.00 15.89 0.87
SAN MH-1 EX SEWER 0.232 0.500] 0.116 0.00 | 0.000 150 [ 0.50 11.23 0.62




[PROJECT
PROJECT #
DATE

222 King Street East, Bowmanville ON

125807
Oct-26

Composite Runoff Coefficient Calculations - East Parking Lot - Post-Development

East parking lot area tributary to Galbraith Court 0.245 ha

Item [HYMO catchment ID] Runoff Coefficient 'c' Area (ha) A*c_ %IMP
Asphalt area 0.90 0.072 0.065
Gravelled area 0.50 0.163 0.082
Landscape area 0.20 0.010 0.002
East Parking Lot Area (Pre-Dev) [15] 0.61 0.245 57.90%
Composite Runoff Coefficient Calculations - Post-Development

Total Site Area 1.814_ha
On-Site Tributary to Ex CB-11 0.038 ha
|!tem Runoff Coefficient ‘c' Area(ha) A'c
Pervious Area 0.20 0.038 0.008
Runoff Coefficient 'c' = 0.20

On-Site Rooftops 0.162 ha
|!tem Runoff Coefficient ‘c' Area(ha) Ac
Ex Rooftop 0.90 0.088 0.079
Ex Rooftop 0.90 0.016 0.014
Prop Bldg 0.90 0.058 0.052
Runoff Coefficient 'c' = 0.90

On-Site Tributary to Ex DICB-9 0.396 ha
|!tem Runoff Coefficient ‘c' Area(ha) A'c
Pervious Area 0.20 0.034 0.007
Impervious Area 0.90 0.362 0.326
Runoff Coefficient 'c' = 0.84

On-Site Tributary to Ex ST-6 0.039 ha
|!tem Runoff Coefficient ‘c' Area(ha) A'c
Impervious Area 0.90 0.039 0.035
Runoff Coefficient 'c' = 0.90

On-Site Tirbutary to Ex CBMH-6 0.132 ha
|item Runoff Coefficient 'c’ Area (ha) A*c
Pervious Area 0.20 0.024 0.005
Impervious Area 0.90 0.108 0.097
Runoff Coefficient ‘¢’ = 0.77

On-Site Tributary to Ex CBMH-8 0.100 ha
|!tem Runoff Coefficient ‘c' Area(ha) Ac
Pervious Area 0.20 0.019 0.004
Impervious Area 0.90 0.081 0.073
Runoff Coefficient 'c' = 0.77

On-Site Tributary to Ex CBMH-7 0.219 ha
|item Runoff Coefficient 'c’ Area (ha) A*c
Pervious Area 0.20 0.009 0.002
Impervious Area 0.90 0.210 0.189
Runoff Coefficient ‘¢’ = 0.87

On-Site Tributary to CB-1 0.117 ha
|!tem Runoff Coefficient ‘c' Area(ha) A'c
Impervious Area 0.90 0.117 0.105
Runoff Coefficient 'c' = 0.90

On-Site Tributary to CBMH-2 0.131 ha
|!tem Runoff Coefficient ‘c' Area(ha) A'c
Impervious Area 0.90 0.131 0.118
Runoff Coefficient 'c' = 0.90

On-Site Uncontrolled Drainage 0.016 ha
|!tem Runoff Coefficient ‘c' Area(ha) A'c
Pervious Area 0.20 0.016 0.003
Runoff Coefficient 'c' = 0.20

Off-Site Drainage 0.464 ha
|!tem Runoff Coefficient ‘c' Area(ha) Ac
Pervious Area 0.20 0.464 0.093
Runoff Coefficient 'c' = 0.20

Total Site 1.814 ha
|!tem /HYMO catchment ID] Runoff Coefficient 'c’ Area(ha) A'c  %IMP
On-Site Rooftops (Rooftop retention) [1] 0.90 0.088 0.079
On-Site Rooftops (To Grade) [2] 0.90 0.074 0.067
On-Site Controlled Impervious Area Tributary to Galbraith Court [3] 0.90 0.800 0.720
On-Site Controlled Pervious Area Tributary to Galbraith Court [4] 0.20 0.124 0.025
Off-Site Controlled Tributary to Galbraith Court [5] 0.20 0.464 0.093
On-Site East Parking Lot Expansion [6] 0.90 0.248 0.223
Uncontrolled Drainage Tributary to Galbraith Court [7] 0.20 0.016 0.003
Runoff Coefficient 'c’ (Total) 0.67 1.814 66.71%




System 1 - Stage Storage Discharge

Project No. 125807
Date: 2026-10-29
C/L Orifice: 90.70 m
Surface Stormbrixx Pipe Total Plate Orifice
Elevation Head Storage Storage Storage  Storage Discharge
(m) (m) (m3) (m?) (m?) (m?) (m/s)
90.70 0 0.00 0.00 0.00 0.00 0.0000
91.55 0.85 0.00 0.00 38.61 38.61 0.0718
91.90 1.20 0.00 47.76 77.21 124.97 0.0853
92.25 1.55 0.00 95.51 77.21 172.72 0.0969
92.45 1.75 0.00 122.80 77.21 200.01 0.1073
92.77 2.07 0.00 122.80 77.21 200.01 0.1120
92.80 2.10 0.28 122.80 77.21 200.29 0.1128
92.85 2.15 4.37 122.80 77.21 204.38 0.1142
92.88 2.18 11.70 122.80 77.21 211.71 0.1155




System 1 - Plate Orifice Discharge
Project No. 125807
Date: 2026-10-29

Orifice 1 (Plate Orifice)

Q=CA(2gh)’®

Type Plate
Diameter= 0.190 m
Area= 0.0284 m?
C= 0.62 Coefficient
C/L Elev= 90.70 m
Q= 0.0176 (2*GH)*0.5

Orifice Equation based on:
Q=CA(2GH)"0.5

G = Gravitational Constant
H = Head (m)

C = Weir Coefficient

B = Weir Width (m)

Elevation Head Discharge  Discharge
(m) (m) (m3/s) (L/s)
90.70 0.00 0.00000 0.00
91.55 0.85 0.07179 71.79
91.90 1.20 0.08530 85.30
92.25 1.55 0.09694 96.94
92.60 1.90 0.10733 107.33
92.77 2.07 0.11203 112.03
92.80 2.10 0.11284 112.84
92.85 2.15 0.11417 114.17
92.90 2.20 0.11549 115.49



Rim

System 1 - Surface Storage lof3
Project No. 125807
Date: 2026-10-29
Structure: EXCBMH 6
Rim: 92.77
Elevation End Area Avg Area Depth Volume | Total Volume
(m) (m2) (m2) (m) (m3) (m3)
92.770 0.000
2.985 0.030 0.090 0.090
92.800 5.970
31.370 0.050 1.568 1.658
92.850 56.770
116.775 0.030 3.503 5.161
92.880 176.780




Rim

System 1 - Surface Storage

20of3

Project No. 125807
Date: 2026-10-29
Structure: EX CBMH 7
Rim: 92.77
Elevation End Area Avg Area Depth Volume Total Volume
(m) (m2) (m2) (m) (m3) (m3)
92.770 0.000
6.430 0.030 0.193 0.193
92.800 12.860
50.345 0.050 2.517 2.710
92.850 87.830
127.670 0.030 3.830 6.540
92.880 167.510




System 1 - Surface Storage

Project No. 125807
Date: 2026-10-29
Surface Volume
Elevation EXCBMH 6 EXCBMH 7  Total Volume
(m) (m3) (m3) (m3)

92.770 0.000 0.000 0.000

92.800 0.090 0.193 0.282

92.850 1.658 2.710 4.368

92.900 5.161 6.540 11.702

30f3



System 1 - Pipe Storage
Project No.
Date:

EXCBMH 8 to EX CBMH 7
EXCBMH 7 to EXCBMH 6
EX DCBMH-9 TO EX CBMH-6
EX MH-6 to EXDCBMH 9
EX CB-11 to EX MH-6
STORMBRIX to EX MH 6
MH-5 to STORMBRIXX
MH-4 to MH-5

BLDG TO MH-4

125807
2026-10-29
Diameter  X-Sect Area  Length Volume
(mm) (m?) (m) (m?)

1200 1.13097 60.50 68.424

375 0.11045 17.90 1.977

300 0.07069 37.00 2.615

300 0.07069 35.75 2.527

150 0.01767 12.19 0.215

250 0.04909 2.08 0.102

250 0.04909 4.83 0.237

250 0.04909 17.51 0.860

250 0.04909 5.19 0.255

Total 77.212



222 King Street East
Project No. 125807

Structure Storage

2026-10-29
System 2 - East Parking Lot - Storage/Discharge
Storage Orifice Weir
Elevation Delta H Depth Cumulative Structure Cumulative Surface Total Total Head Discharge TOTAL
and Pipe Storage Storage Storage Storage Discharge

mm) (mm) (m*) (m?) (m?) (ha.m) (m) (m*/s) (m?/s)

90.80 0.00 0 0.00 0.00 0.00 0.00000 0.00 0.0000 0.0000 0.0000
91.00 0.20 200.00 6.24 0.00 6.24 0.00062 0.20 0.0078 0.0000 0.0078
91.20 0.20 400.00 6.24 0.00 6.24 0.00062 0.40 0.0110 0.0000 0.0110
91.40 0.20 600.00 6.24 0.00 6.24 0.00062 0.60 0.0135 0.0000 0.0135
91.60 0.20 800.00 6.24 0.00 6.24 0.00062 0.80 0.0156 0.0000 0.0156
91.80 0.20 1000.00 6.24 0.00 6.24 0.00062 1.00 0.0175 0.0000 0.0175
92.00 0.20 1200.00 6.24 0.00 6.24 0.00062 1.20 0.0191 0.0000 0.0191
92.20 0.20 1400.00 6.24 0.00 6.24 0.00062 1.40 0.0207 0.0000 0.0207
92.35 0.15 1550.00 6.24 0.00 6.24 0.00062 1.55 0.0218 0.0000 0.0218
92.40 0.05 1600.00 6.24 0.72 6.96 0.00070 1.60 0.0221 0.0000 0.0221
92.45 0.05 1650.00 6.24 7.08 13.32 0.00133 1.65 0.0224 0.0000 0.0224
92.50 0.05 1700.00 6.24 26.52 32.77 0.00328 1.70 0.0228 0.0000 0.0228
92.55 0.05 1750.00 6.24 64.56 70.81 0.00708 1.75 0.0231 0.0000 0.0231
92.60 0.05 1800.00 6.24 117.93 124.18 0.01242 1.80 0.0234 0.0762 0.0996
92.62 0.02 1820.00 6.24 141.80 148.05 0.01480 1.82 0.0236 0.1262 0.1498

Rim Invert Depth Volume (m3)

92.35 90.76 1.59 1.80

92.35 90.97 1.38 1.56
Total 3.36

Pipe Storage

*Note: Surface storage

Orifice (Plate Orifice]
Q=CA(2gh)”®
Type Plate
Diameter= 0.090 m
Area= 0.0064 m2
= 0.62
C/L Elev= 90.810 m

updated to match as-built condition

Length Area Total Volume
| (m) (m2) (m3)
58.78 2.89
Total 2.89
Surface Storage
Elevation Total Volume
(m)_ (m3)
92.35 0.00
92.40 0.72
92.45 7.08
92.50 26.52
92.55 64.56
92.60 117.93
92.62 141.80
Total 141.80




222 King Street East
Project No. 125807
2026-10-29

System 2 - East Parking Lot - Surface Storage

Structure: EX CBMH ST-B

Rim: 93.35 m
Max Ponding Elevation: 9362 m
Max Ponding Depth: 027 m
Elevation End Area | Avg Area| Depth Volume Cum. Volume
(m) (m2) (m2) (m) (m3) (m3)
93.35 0.00 0
8.45 0.05 0.42
93.40 16.89 0.4
74.00 0.05 3.70
93.45 131.11 4.1
222.80 0.05 11.14
93.50 314.49 15.3
380.40 0.05 19.02
93.55 446.30 34.3
510.59 0.05 25.53
93.60 574.87 59.8
594.25 0.02 11.88
93.62 613.63 71.7
Structure: EXCB ST-A
Rim: 93.35 m
Max Ponding Elevation: 93.62 m
Max Ponding Depth: 027 m
Elevation End Area | Avg Area| Depth Volume Cum. Volume
(m) (m2) (m2) (m) (m3) (m3)
93.35 0.00 0
5.96 0.05 0.30
93.40 11.92 0.3
53.18 0.05 2.66
93.45 94.43 3.0
166.06 0.05 8.30
93.50 237.69 11.3
380.38 0.05 19.02
93.55 523.07 30.3
556.86 0.05 27.84
93.60 590.65 58.1
599.35 0.02 11.99
93.62 608.04 70.1




System 2 - East Parking Lot - Weir Discharge

Project No. 125807

Date: 2026-10-29

Weir Width: 4.00 m
Weir Coeff: 0.577

Invert: 92.55 m
Gravity Constant 9.81 m/s2

Orifice Discharge Equation

Q= 6.8154 HA(3/2)

Orifice Equation based on:

Q=(2/3)CBV2G(H"3/2)

Elevation Head Discharge
(m) (m) (m3/s)
92.55 0.00 0.00000
92.60 0.05 0.07620
92.62 0.07 0.12622

G = Gravitational Constant
H = Head (m)

C = Weir Coefficient

B = Weir Width (m)
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SCHEDULE 2

EXCERPTS FROM
“‘Stormwater Management Letter / Report —
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D. 6. iddle & Associates Limited
C:C)hsult_ihg engineers and planners

June 6, 2014
Revised May 15, 2015 -

- Municipality of Clarington
40 Temperance Street
-~ Bowmanville, ON L1C 3A6

Attention: Paul Wirch, Planning Services

Re: Stormwater Management Letter / Report
' Bowmanville Professional Building
222 King Street East ‘
Bowmanville, Municipality of Clarington
Qur File: 113101

' Dear Mr. .Wirch:

'In support of the Site Plan Application for the above referenced proposal, we herewith
. submit the following Stormwater Managerrient Letter / Report; This Ietter/ report has
‘been preparéd to identify the method in-which the proposed development will meet the |
requirements of‘the Municipality of Clarington and Central Lake Ontario Cdnse_ryation

* Authority in regards to stormWater drainage. -

1.0 INTRODUCTION

The subject plan is located on the east side of St. George. Street, Part of Lot 10,
| Concession 1 in the Municipality of Ciaringtoh, Regional Municipélity of Durham. The -
proposed déveiopment will consist of a 3 storey office bdilding'additionahd associated
. asphait parking area. An additional p_ar'king'area is proposed at the southwest comner of
Church Street and St. Gedrge Street. A Site Location Plan illustrating the subject site is

attached as Figure 1.

SE KING STREET EAST » DSiHAWA, ONMNTARID »~ L1H 1BE » TELE F'HDNE;I 905 S76-8500 « FAX (905 576-8730
e-rmail: info@dgbiddle.com

}



222 KING STREET EAST, BOWMANVILLE

SITE LOCATION PLAN

D\ . . o SCALE N.TS. PROJECT
£ D.G. Biddle & Associates Limited ORaWN  PD.C. 113101
< consulting engineers and planners DESIGN DL, DWG
96 KING STREET EAST « OSHAWA,ON » L1H 186
FHONE (SO0S)576—B500 + FAX (905)576—9730 CHECKED  M.B.C. FIG 1
info@dghiddle. corm DATE MAYZ2014




The Bowmanville Professional Building currently exists on the property. The site is
bounded on the south by King Street East, on the east by existing commercial properties,

on the north by vacant land, and on the west by St. George Street.
The proposed auxiliary parking area is currently occupied by an existing residential

dwelling. The parking area is bounded on the south and west by existing residential

properties, on the north by Church Street and on the east by St. George Street.

2.0 STORMWATER QUANTITY CONTROLS

As noted above, the Bowmanville Professional Building currently occupies the site. The
proposed development will comply with the stormwater requirements as per the previous
Stormwater Management Report prepared by this office, dated August 2004. All
stormwater flows from the northern parking lot will be detained on site and discharge
through the existing storm sewer to Galbraith Court at pre-development levels.
Attenuation of the stormwater will be provided by the existing orifice control device
installed at Existing CBMH 6. The pre-development drainage scheme is attached as

Figure 2.

Drainage from the south end of the turnaround area will be intercepted and directed
towards the existing storm sewer system on King Street East. The existing drainage paths

for the remainder of the site to King Street East will be maintained.

In addition to the stormwater controls implemented on the site at 222 King Street,
stormwater guantity controls are also required for the proposed auxiliary parking lot on
the southwest corner of Church Street and St. George Street. Stormwater drainage from
the proposed auxiliary parking lot will be contained onsite and discharged to the existing

storm sewer system on St. George Street at pre-development levels. This will be achieved

D.G. BIDDLE & ASSOCIATES LIMITED Page 2
CONSULTING ENGINEERS AND PLANNERS
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through the implementation of an orifice control device and surface storage. Details of the

orifice control device are provided on the Site Servicing Plan, Drawing 113101 SS-1.

As indicated on the Site Grading and Servicing Plan, Drawings 113101 SG-1 and SS-1,
the proposed parking lots are to be drained using a conventional storm drainage system

consisting of positive draining surfaces intercepted by a minor storm sewer system.

The site storm sewer system as proposed has been sized {o accommodate a 5-year
return frequency post-development event as per Municipality of Clarington Design

Criteria. The Storm Sewer Design Sheet is attached.

As mentioned above, all flows up to and including the 100-year storm event will be
detained on-site o discharge at the pre-development levels. A positive overland flow
route to Galbraith Court has been provided. The proposed storm sewer system is
illustrated on drawing 113101-S5-1.

The STANDHYD Sub-Routine in the computer model VISUAL OTTHYMO 3.0 was used
to simulate the post-development peak flows for the site. Peak flows were computed using
a 2-hour Chicago distribution rainfali for the 5 year to 100 year return frequency events.
The results are attached at the end of this report. The post-development drainage area
tributary to the proposed internal storm sewer system for attenuation is 1.50ha. The Post-
Development Drainage Scheme is attached as Figure 3. The ROUTE RESERVOIR Sub-
Routine was used to simulate the performance of the rooftop storage volumes, surface

storage volumes and orifice control plates.

The storage volume calculations and stage-storage-discharge relationship are attached
at the end of this letter/report. Tabulated below is a comparison of the attenuated post-

development peak flows to pre-development peak flows.

D.G. BIDDLE & ASSOCIATES LIMITED Page 3
CONSULTING ENGINEERS AND PLANNERS
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TABLE 1: POST-DEVELOPMENT PEAK FLOWS TO KING STREET

CRETURN. | PRE- -« POST- | % DECREASE
FREQUENCY - | DEVELOPMENT | DEVELOPMENT: | (%) '

CH{YEARS) [ PEAK:FLOW - PEAKFLOW @ [0
G sy sy

5 08 83 153

10 112 96 14.3

25 122 104 14.8

50 147 125 15.0

100 214 182 15.0

As is reported above, there is a 15% decrease in peak flows to King Street with the
proposed development. Therefore, no adverse impact on the existing drainage network
on King Street is anticipated. The VISUAL OTTHYMO 3.0 output files are attached at the
end of this letter/report.

Tabulated below is a comparison of the attenuated post-development peak flows to pre-
development peak flows for stormwater drainage being conveyed to Galbraith Court in

the re-development design.

TABLE 2: POST-DEVELOPMENT PEAK FLOWS TO GALBRAITH COURT

mewm | eme | poor | reranen | memamen
FREQUENCY | DEVELOPMENT. I DEVELOPMENT | - VOLUME - -
. {YEARS) . | PEAKFLOW | PEAKFLOW UREE
e R (R B R (VO R :
5 75 75 16 120
10 76 76 19 150
25 108 107 25 209
50 150 142 30 241
100 185 175 32 253
D.G. BIDDLE & ASSOCIATES LIMITED Page 4
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TABLE 3: POST DEVELOPMENT OVERLAND FLOWS TO EX EASEMENT

% DECREASE
i ((y) :

10 0 0 0

25 31 30 3.2
50 73 65 1.0
100 107 97 9.3

As is reported above, post-development peak flows to Galbraith Court are less than or
equal to pre-development peak flows; therefore, no adverse impact on the existing
drainage network on Galbraith Court is anticipated. The VISUAL OTTHYMO 3.0 output

files are attached at the end of this letter/report.

In addition to the above analysis, stormwater attenuation is proposed for the auxiliary
parking lot to ensure the increased impervious area does not have an adverse impact on
the existing Church Street storm sewer system. Attenuation will be implemented through
the use of a 50mm orifice control device and surface storage on the parking area.
Tabulated below is the comparison of the post development peak flows to the pre-

development peak flows for the stormwater runoff draining to St. George Street.

D.G. BIDDLE & ASSOCIATES LIMITED Page 5
CONSULTING ENGINEERS AND PLANNERS



TABLE 4: POST-DEVELOPMENT PEAK FLOWS TO ST. GEORGE STREET

| post- | ReramED

DEVELOPMENT f:VD_LUM_E_%_-;-_.

ROUTED PEAK . CE :

_FLOW(Ls)

2 8 8 8
5 10 8 11
10 11 9 14
25 13 9 20
50 16 9 25
100 23 i1 29

As is reported above, post-development peak flows to St. George Street are less than or
equal to pre-development peak flows; therefore, no adverse impact on the existing
drainage network on St. George Street is anticipated. The VISUAL OTTHYMO 3.0 output
files are attached at the end of this letter/report.

3.0 STORMWATER QUALITY CONTROLS

The re-development site is situated within the Soper Creek Watershed. As such, Level 1
Enhanced quality control is required for the proposed asphalt parking surfaces.
Stormwater quality controls for the existing parking lot are currently provided by a
Stormceptor STC-750. Under the previous development proposal, the Stormceptor unit
provided treatment for 0.232ha of proposed asphalt. Under the proposed development,
the Stormceptor unit will provide treatment for 0.237ha of asphalt. The existing
Stormceptor STC-750 will continue to provide Level 1 treatment for the proposed parking

area addition.

In addition to the parking lot extension located on the main site, an additional asphalt
parking area is proposed on the southwest corner of Church Street and St George Street.

The asphalt area to be paved is 0.08ha. The Central Lake Ontario Conservation Authority

D.G. BIDDLE & ASSOCIATES LIMITED Page 6
CONSULTING ENGINEERS AND PLANNERS



requires stormwater quality controls for asphalt areas larger than 0.25ha. As the proposed
area is less than 0.25ha, stormwater quality controls are not proposed for the auxiliary

parking area.

4.0 EROSION AND SEDIMENT CONTROLS

During the construction period, the removai of natural vegetation causes the transport of
large amounts of sediment during rainfall events. To minimize the sediment laden storm
water leaving the site during construction, the following sediment control techniques are
proposed to be implemented. These measures are detailed on the Erosion and Sediment

Control Plan included in the site plan submission.

1. Construction Vehicle Access Route (Mud Mat)
2. Catch Basin Filtration
3. Perimeter Enviro Fence
4. Good Engineering Practices
D.G. BIDDLE & ASSOCIATES LIMITED Page 7
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5.0 CONCLUSIONS

The preceding letter/report identifies the stormwater management requirements for the
development proposal. The investigations into these requirements have resulted in the

following conclusions for the development proposal:

¢ The quantity control proposal for the development is to control all post-
development peak flows to pre-development levels. A positive overland flow route
to Galbraith Court has been provided;

e Below grade and surface storage, in conjunction with orifice control plates are
proposed to detain all flows to the pre-development level;

e On-site storm sewers have been sized to accommodate a 5-year return frequency
post-development event as per Municipality of Clarington Design Criteria;

e Permanent stormwater quality controls are proposed for the asphalt parking area
expansion through the use of the existing Stormceptor STC-750;

e Temporary sediment controls during construction can be managed by the use of
perimeter enviro fence, construction vehicle access route, catchbasin filtration and
good engineering practices;

We ftrust the Municipality of Clarington and the Central Lake Ontario Conservation
Authority concur with our recommendations. Please provide positive comments on the
Site Plan Application to facilitate development. Should you have any questions on the
foregoing, please do not hesitate to contact our office.

Yours truly,

M!AMTQMAS#
P.D. Cane, B.SC.E =

JAIPDC jai

Web Files\113000\113101 Bowmanvilie Professional Building113101 Corresp 3101 SWM.doc

D.G. BIDDLE & ASSOCIATES LIMITED Page 8
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STORM SEWER DESIGN SHEET
D.G.BIDDLE & ASSOCIATES LTD.

PAGE 1 OF 1

consuiting engineers CRITERIA RUN OFF CO-EFFICIENTS
n 0.013 PARK 1=0.20
MUNICPALITY CLARINGTON DESIGN BY P.D.C. STORM 5 YEAR SINGLE,SEMI =0.50
PROJECT BOWMANVILLE PROFESSIONAL BUILDING CHK'D BY M.B.C. A 2464 TOWNHOUSES,SCHOOL =0.70
PROJECT # 113101 DATE MAY 2/14, Revised May 14/15 B 16 APARTMENTS t=0.65
C 1 COMMERCIAL (=0.90
LOCATION DRAINAGE DATA RATIONAL DESIGN PIPE DATA
STREET FROM TO AREA| | Axl | ACCUM| T.C R FLOW | SIZE | GRADE | CAPACITY | VELOCITY | LENGTH | TIME | TOTAL %o
MH MH {ha) Axl min mm/hr L/sec mm % L/sec m/s m min TIME | LOAD
Aux Parking Lot ST-1 ST-2 0.040 | 0.90 | 0.036 0.036 15.00 79.48 7.95 250 0.50 43.86 0.87 40.00 0.77 15.77 18.13
8712 EX MH 0.043 { 0.90 | 0.039 0.075 15.77 77.56 16.17 250 0.50 43,86 0.87 14.71 0.28 16.05 36.87
Site ROQOF 574 0.088 | 0.90 | 0.079 0.079 15.00 79.48 17.46 250 1.00 62.03 1.22 25.64 0.35 15.35 28.14
ST4 ST-5 0172 | 0.90 10.155 0.234 15.35 78.60 51.13 250 1.00 62.03 1.22 14.84 0.20 15.55 82.42
ST-5 EXDCBMHS) 0180 | 0.20 |0.038 0.272 15.55 78.10 59.05 300 0.50 71.33 0.98 48.10 0.82 16.37 82.79
OFF SITE |EXDCBMH 9} 0.206 | 0.20 | 0.041 0.041 15.00 79,48 9.06
ROOF EXDCBMHO} 0.016 | 0.90 | 0.014 0.014 15.00 79,48 3.09
EXDCBMH9 | EXCBMH G | 0.300 | 0.90 | 0.270 0.587 16.37 76.12 126.33 300 1.50 123.54 1.69 37.90 0.37 16.74 102.25
EXCBMHS8 | EXCBMH7 | 0100 | 0.90 | 0.090 0.090 15.00 79.48 19.89 1200 0.30 2227 67 1.81 60.50 0.53 15.53 0.89
EXCBMHY | EXCBMH®E | 0.202 | 0.90 | 0.182 0.272 15.53 78.15 5910 375 0.50 129,33 1.13 17.56 0.26 15.79 45.69
OFF SITE EXCBMHE | 0.088 | 0.20 | 0.018 0.018 15.00 79.48 3.98
ICDTYPED EX CBMH S STC 750 0.132 | 0.890 {0.119 1.006 16.74 75.25 80.00 375 0.50 129.33 1.13 12.90 0.19 16.93 61.86
80 L/s STC 750 EX CBMH 0.000 | 0.80 | 0.000 1.0086 16.93 74.82 80.00 375 1.00 182.90 1.60 48,78 0.51 17.44 4374
TOKING ST CB ST-3 EXCB 0.039 | 0.90 | 0.035 0.035 15.00 79,48 7.73 250 1.00 §2.03 1,22 15.34 0.21 15.21 12.47
ROOF EXCB 0.033 | 0.80 | 0.030 0.030 15.00 79.48 6.63
EXCB EX CBMH 0.005 { 0.20 | 0.001 0.066 15.21 78.95 14,49 250 1.00 §2.03 1.22 19.90 0.27 15.48 23.35
EXCB 10 EX CBMH 0.043 | 0.80 |0.039 0.039 15.00 79.48 8.62 250 1.00 62.03 1,22 26.00 0.35 15.35 13.89
ROOF EX CBMH 0.020 | 0.90 {0.018 0.018 15.00 79.48 3.98 100 1.00 5,39 0.66 17.95 0.45 15.45 73.82
ROOF EX CBMH 0.075 | 0.90 {0.068 0.125 15.00 79.48 27.62 300 2.00 142.66 1.96 2.00 0.02 15.02 19.36
EX CBMH EXSTM 0.009 [ 0.20 | 0.002 0.250 15.48 78.27 54.40 300 0.50 71.33 0.28 18.12 0.31 15.79 76.27
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#hERR G UMMARY OUTPUT

™
o
0

Fheddhd

Input filename: C:\Program Files (x86)\VH Suite 3.0\v0Z\voin.dat
output f11ename: C:\Users\Peter\AppData\Local\Temp\7a5011lce-1225-408f-a508-5c4597e2ate8\Scenario.out
summary filename: C:\Users\Peter\Appbata\Local\Temp\7a5011lce-1225-408f-a508-5c4597e2afe8\Scenario.sum

ATE: 05/15/2015
JSER:

OMMENTS :

3

S5y Phe-Dev

TIME: 08:47:18

e R R A R b R R e T ok LR

*% SIMULATION NUMBER: 2 =%
AREREREREAE RS R SRS RE RS R A IS SRS

W/E COMMAND HYD ID

START @ (.00 hrs

CHIC STORM
[ Ptot= 36.18 mm ]

* CALIB STANDHYD 0001 1
[1%=35.0:5%= 1.00]

¥ CALIB NASHYD 0003 1L
[CN=71.0 ]
[ N=3.0:Tp 0.20]

* CALIB STANDHYD 0002 1
[I%=90.0:5%= 2.00]

*  CALIB STANDHYD 0004 1
[1%=45.0:5%= 2.00]

apb fO00Z2 + 0003} 0005 3
ADD [0005 + 00041 0005 1

RESRVR [ 2 : 0005] 0006 1
{sT= 0.01 ha.m }

* CALIB STANDHYD 0007 1
[I%=90.0:5%= 2.00]

FINISH

I?T
min

10.0

AREA
ha

1.39
1.49

' Qpeak Tpeak

' ocms

0.19
0.20

rs

0.67
0.67

17.

32.

20.

20.
20.
20.

32.

R.V. R.C.

mm

86 D.49

.19 0.20

52 0.50

52 0.57

79 n/a
78 n/a
76 n/a

53 0.90

Qbase
cms

000 € To CHAleh 5T

.000

000
.000

.000
.000

000 é——— To GALORATTH

000 & To HiBG ET
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0 o T T H H YY MM MM O o
0 ) T T H H Y M M 0 0
000 T T H H Y M M 000o

‘eveloped and Distributed by Civica Infrastructure
:oqyright 2007 - 2013 Civica Infrastructure
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AEEEE S YUMMARY QU TP UT #wwsw

Input filename: C:\Program Files (x86)\vH Suite 3.0\v0o2\voin.dat
output Tilename: C:\Users\Peter\AppData\lLccal\Temp\368ad4ad4d-31b3-42ff-8h39-98ea0504d92a\Scenario.out
summary filename: C:\Users\Peter\AppData\Local\Temp\368adadd-31b3-42Ff-8b39-98ea0504d92a\Scenario.sum

JATE: 05/15/2015 TIME: 08:49:18

JSER:

“OMMENTS : o (T szf'pﬁ/

AEAEREARER A AT RE N X G N T kb

**% STMULATION NUMBER: 3 FF

Bk b g bR R b T T e L g ol R R Ak R

W/E COMMAND HYD ID DT AREA ' Qpeak Tpeak R.V. R.C. Qbase
min ha ' cms rs ma cms

START @ 0.00 hrs

CHIC STORM 10.0
‘ [ pPtot= 41.39 mm ]
*  (CALIB STANDHYD 0001 1 5.0 .10 0.01 0.67 21.24 0.51 0.000 & O exored sT
‘ [1%=35.0:5%= 1.00]
*  CALIB NASHYD 0003 1 5.0 0.64 0.02 0.92 9.43 0.23 0.000
[CN=71.0

[ N=3.0:Tp 0.20%

*  CALIB STANDHYD 0002 1 5.0 0.75 0.21 0.67 37.46 0.90 0.000
fIr%=90.0:5%= 2.00]

*  CALIB STANDHYD 0004 1 5.0 0.10 0.01 0.67 24.18 0.58 0.000
[I%=45.0:5%= 2.00]

ADD [0002 + 0003] 0005 3 5.0 1.39 0.22 0.67 24.48 n/a 0.000
app [0005 + 0004] 0005 1 5.0 1.489 0.23 0.67 24.46 n/a 0.000

RESRVR [ 2 : 0005] 0006 1 5.0 1.49 0.08 0.92 24.45 n/a 0.000 é?——~“-ch£ALBﬂﬁITH
{sT= 0.02 ha.m }

*  CALIB STANDHYD 0007 1 5.0 0.40 0.11 0.67 37.46 0.90 0.000 &—— To KeM&
[I%=90.0:5%= 2.00]

4

FINISH
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FEEEE S UMMARY O UTPUT #wkes

Input filemame: C:\Program Files {x86)\vH sSuite 3.0\v02\voin.dat
output fijename: C:\Users\Peter\AppData\Local\Temp\9901bldb-3ecc-475f-9d24-e819644607d7\Scenario.out
summary filename: C:\Users\Peter\AppData\Local\Temp\9901bldb-3ecc-475f-9d24-e813644607d7\Scenario.sum

ATE: 05/15/2015 TIME: 08:49:36

JSER:

“OMMENTS : 15 AT (g-Dev

FAFEHRAS A T A AT AT dddddddd

*#% STIMULATION NUMBER: g wx

FHEFFFT A A F T h TR Ry

W/E COMMAND HYD ID DT AREA ' gpeak Tpeak R.v. R.C. Qbase
min ha ' cms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
[ Ptot= 58.62 mm ]

*  CALIB STANDHYD 0001 1 5.0 0.10 0.01 0.67 33.27 0.57 0.000 & T CHULH ST
[I%=35.0:5%= 1.00]

* CALIB NASHYD 0003 1 5.0 0.64 0.04 0.92 18.23 0.31 0.000
[CN=71.0 ]
[ N=3.0:Tp 0.20]

*  CALIB STANDHYD 0002 1 5.0 0.75 0.22 0.67 53.88 0.92 0.000
[I%=90.0:5%= 2.00]

*  CALIB STANDHYD 0004 1 5.0 0.10 0.02 0.67 37.01 0.63 0.000
[1%=45.0:5%= 2.00]

ADp 0002 + 0003] 0005 3 5.0 1.39 0.24 0.67 37.383 n/a 0.000
ADD (0005 + 00043 0005 1 5.0 1.49 0.26 0.67 37.35 n/a 0.000

RESRVR [ 2 : 0005] 0006 1 5.0 1.49 0.11 1.00 37.34 n/a 0.000 &—— To GALBRATTH
{sT= 0.02 ha.m }

*  CALIB STANDHYD 0007 1 5.0 0.40 0.12 0.67 53.88 0.92 0.000 & 10 j5+&
[I1%=90.0:5%= 2.00]

3

FINISH
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A drdr e S UMM

ARY OQUTPUT *#nkx

Input filename: C:\Program Files (xB&)\VH Suite 3.0\v02\voin.dat .
gutput filename: C:\Users\Peter\AppData\Local\Temp\eb60966d6-8b07-478a-hc75-6c34595c6597\Scenario.out
Summary filename: C:\Users\Peter\AppData\LocaTl\Temp\e60966d6-8b07-478a-bc75-6c34595c6597\Scenario. sum

ATE: 05/15/2015

JSER:

TIME: 08:49:50

-OMMENTS : S vl Pre- pgv

R ko O e A o b R TR ok LR R S

** SIMULATION NUMBER: 5 w*

WhATEXTN ST NI RN S A rdihdhdh s

W/E COMMAND HYD ID

START @ 0.00 hrs

CHIC STORM
[ Ptot= 65.84 mm ]

* CALIB STANDHYD 0001 1
[1%=35.0:5%= 1.00]}

* CALIB NASHYD 0003 1
[enN=71.0 ]

{ N=3.0:Tp 0.20]

* CALIB STANDHYD 0002 1
[I%=90.0:5%= 2.00]

# CALIB STANDHYD 0004 1
[I%=45.0:S%= 2.00]

ADD [0002 + 0003] 0005 3
ADD [0005 + 0004] 0005 1

RESRVR [ 2 : 0005] 0006 1
{sT= 0.02 ha.m }

* CALIB STANDHYD 0007 1
[1%=90.0:5%= 2.00]

¢

FINISH

DT  AREA ' Qpeak Tpeak R.V. R.C. Qbase
min ha 'ocms rs mm cms

10.0

5.0 0.10 0.02 0.67 38.61 0.59 0.000 & To CraulH

5.0 0.64 0.05 0.92 22.44 0.34 0.000

5.0 0.75 0.27 0.67 60.81 0.92 0.000
5.0 0.10 0.02 0.67 42.67 0.65 0.000

5.0 1.39 0.30 0.67 43.05 n/a 0.000
5.0 1.49 0.32 0.67 43.02 n/a 0.000
5.0 1.49 0.15 0.92 43.01 n/a 0.000 gem——— To CALECATTH

5.0 0.40 0.15 0.67 60.81 0.92 0.000 & 7Jo fiFr(
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#%#%% DETATILED OUTPUT #skes

Input filename: C:\Program Files (x86)\vH suite 3.0\v0Z2\voin.dat _
output Tilename: C:\Users\Peter\AppData\l.ocal\Temp\315¥79e8-209b-4d34-b108-0dB15750dadb\Scenario.out
Summary filename: C:\Users\Peter\AppData\Local\Temp\315f79e8-209b-4d34-b108-0d815750dadb\Scenario.sum

ATE: 05/15/2015 TIME: 08:57:16

ISER:

oo vt Pae-Dev

OMMENTS @

HRERARANATTNTAFTAAOASOE RN Nfeddedk

** SIMULATION NUMBER: 6 *=

HERF Rl R R WA T A RN e dr ek

CHICAGO STORM | IDF curve parameters: A=1770.000

Ptotal= 67.89 mm | B= 4.000
———————————————————— C= 0.820
used in: INTENSITY = A / (t + B)AC

buration of storm = 2. 4
Storm time step = 10.00 min
Time to peak ratio =

TIME RAIN
hrs  mm/hr

I TIME  RAIN
0.17 9.77 i
|

hrs  mm/hr

I RAIN | TIME RAIN
.67 203.31 I
I

hrs  mm/hr | hrs mm/hr

0 1.17 17.18 | 1.67 8.96
0.33 15.10 0.83 50.96 1.33 13.06 | 1.83 7.78
0.50 38.21 1.00 25.51 1.50 10.60 | 2.00 6.90
CALIB |
STANDHYD (0001) | Ared (ha)= 0.10

ID= 1 DT= 5.0 min | Total Imp{%)= 35.00 Dir. Conn.{(%)= 35.00

IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.03 0.06
Dep. Storage (mm)= 1.00 1.50
Averaﬁe STope (%)= 1.00 1.00
Lengt (m)= 25.7%1 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO

5.0 MIN. TIME STEP.

- TRANSFORMED!HYETOGRAPH —————

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

hrs  mm/hr | hrs  mm/hr |' hrs  mm/hr | hrs  mm/hr

0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58 8.96

0.167 9,77 | 0.667 203.31 | 1.167 17.18 | 1.6&7 8.96

0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75 7.78

0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83 7.78

0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92 6.90

0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00 6.90
Max.Eff.Inten. (mm/hr)= 203.31 70.97
over (min) 5.00 15.00



Storage Coeff. (min)= 0.85 (1) 10.82 (i4)
Unit Hyd. Tpeak {min)= 5.00 15.00
unit Hyd. peak (cms)= 0.34 0.09 . .

TOTALS? — ,
PEAK FLOW (cms)= 0.02 0.01 0.023 (i11) [0 ChvlZelT
TIME TO PEAK (hrs)= 0.67 0.83 0.67 éTnbﬁET’
RUNOFF VOLUME (mm)= b66.89 25.91 40.17
TOTAL RAINFALL (mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.38 0.59

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
N* = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER QR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF¥ ANY.

CALIB |
NASHYD (0003 | Area (ha)= 0.64 curve Number (cN)= 71.0
ID= 1 DT= 5.0 min | Ia {mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)=  0.20
unit Hyd Qpeak {cms)= 0.123
PEAK FLOW (cms)= 0.061 (3D
TIME TO PEAK (hrs)= 0.833
RUNOFF VOLUME (mm)= 23.688
TOTAL RAINFALL {mm)= 67.888
RUNOFF COEFFICIENT = 0.349
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
CALIB |
STANDHYD  (0002) | Area (ha)=  0.75
ID= 1 bT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.67 0.07
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt {m)= 70.54 40.00
Mannings n = 0.013 0.250
Max.EfT.Inten. (mm/hr)= 203.31 70.97
over (min) 5.00 5.00
Storage Coeff. (min)= 1.56 (i1) 3.77 (i1)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.25
*TOTALS*®
PEAK FLOW (cms)= 0.38 0.02 0.395 (i11)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 66.89 25.91 62.79
TOTAL RAINFALL (mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.38 0.92
eRddEd WARNTING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i)} CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(i1i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
CALIR |
STANDHYD {0004) | Area (ha)= 0.10
ID= 1 DT= 5.0 min | Total Imp(%)= 45.00 Dir. Conn. (%)= 45.00
IMPERVIQUS PERVIOUS (i)
surface Area (ha)= 0.05 0.06
Dep. Storage (mm)= 1.00 1.50
Averaﬁe slope (%)= 1.00 2.00
Lengt (m)= 26.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 70.97
over (min) 5.00 10.00

storage Coeff. (min)= 0.86 (1) 8.95 (i)



Jo cALBRAETH
coulT
To W+t ST

unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.34 0.12
*TOTALS™
PEAK FLOW (cms)= 0.03 0.01 0.031 (ii1)
TIME TO PEAK (hrs)= 0.67 0.75 0.67
RUNQFF VOLUME {mm)= 66.89 25.91 44 .30
TOTAL RAINFALL {mm)= 67.89 67.89 67.89
RUNQFF COEFFECIENT = 0.99 0.38 0.65
ekfedd WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage {Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(i1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
ADD HYD {0005) |
+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm>
Ipl= 1 (0002): 0.75 0.395 0.67 62.79
+ ID2= Z (0003): 0.64 0.061 .83 23.69
ID = 3 (0005): 1.39 0.432 0.67 44 68
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
ADD HYD  {0005) |
+ = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) {cms) Chrs) (mm)
Ibl= 3 (0005): 1.39 0.432 0.67 44 .68
+ ID2= 2 (0004): 0.10 0.031 0.67 44 .30
IDp = 1 (0005): 1.49 0.463 0.67 44 .66
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
RESERVOIR (0006) |
IN= 2---> OUT= 1 |
DT= 5.0 min | OUTFLOW STORAGE | oUTFLOW STORAGE
———————————————————— {cms) Cha.m.) | {cms) (ha.m.)
0.0000 0.0009 | 0.0750 0.0115
0.0720 0.0076 | 0.0760 0.0164
0.0730 0.0077 | 0.1246 0.0232
0.0740 0.0086 | 0.2127 0.0265
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0005) 1.491 0.463 0.67 44 .66
OUTFLOW: ID= 1 (0006) 1.491 0.185 0.75 44 .64
PEAK  FLOW  REDUCTION [Qout/qin](¥)= 40.02
TIME SHIFT OF PEAK FLOW (min)= 5.00
MAXIMUM STORAGE  USED tha.m.)= 0.0255
CALIB |
STANDHYD (0007) | Area (ha)=  0.40
ID= 1 bT= 5.0 min | Total Imp(%)= 90.00 Dir. conn.{(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.36 0.04
Dep. Storage {mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 51.95 40.00
Mannings n = 0.013 0.250
Max.ETF.Inten. (mm/hr)= 203.31 70.97
over (min) 5.00 5.00
Storage Coeff. (min)= 1.30 (i) 3.50 (i)
unit Hyd. Tpeak (mim)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.26
*TOTALS™
PEAK FLOW (cms)= 0.21 0.01 0.214 (3i1)
TIME TO PEAK (hrs)= 0.67 0.67 0.67



66.89 25.91
67.89 67.89
0.99 0.38

RUNOFF VOLUME Cmm)
TOTAL RAINFALL (mm)
RUNOFF COEFFICIENT

n#n

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

(i) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CN*® = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT} SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
{(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

FINISH
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FhEEE S UMMARY

CuUTPUT

000

000

0
0

SENEN

™

Input filename: C:\Program Files (x86)\VH suite 3.0\vo2\voin.dat
output filename: C:\Users\Peter\AppData\Local\Temp\aalc4655-5a21-4998-9122-190862Ffc5cl6\Scenario.out
Summary filename: C:\Users\Peter\AppData\Local\Temp\aalc4655-5a21-4998-9122-190862Fc5cl6\Scenario.sum

MTE: 05/15/2015
JSER:

OMMENTS @

TIME: 08:59:53

5 4L (st Dev

R R R L LT,

** STMULATION NUMBER: 2 *=

AR AR A NIRRT AN A AR R v RS

W/E COMMAND HYD ID

START @ 0.00 hrs
CHIC STORM
[ Ptot= 36.18 mm ]

**  CALIR NASHYD 0006 1
[CN=71.0 1
f N=3.0:Tp 0.20]

* CALIB STANDHYD 0005 1
[1%=90.0:5%= 2.00]

® CALLIB STANDHYD 0007 1
[1%=90.0:5%= 2.00]

RESRVR [ 2 : 0007] 0008 1
{sT= 0.00 ha.m }

* CALIB STANDHYD 0oog 1
[1%=90.0:5%= 2.00]

ADD [0QQ5 + 0006] 0010 3
ADD [0010 + 0008] 0010 1
ADD [0010 + 0009] 0010 3
RESRVR [ 2 : 0010] 0011 1
{sT= 0.01 ha.m }

# CALIB STANDHYD 0012 1
[I%=90.0:5%= 2.00]

® CALIB STANDHYD 0001 1

[T%=90.0:5%= 2.00]

RESRVR [ 2 : 0001] 0002 1
{5T= 0.00 ha.m }

* CALIB STANDHYD 0003 1
[1%=35.0:5%= 2.00]

ADD [0002 + 0003] 0004 3

DT

min

10.0

wt (¥, ] w i

QO o o

A

HoR R

REA
ha

.64

A7

.08

.08

01

.41
.49
.50
.50

.34

.08

.08

.02

.10

' qpeak Tpeak

o o o o

cms

.02

.18

02

.00

.00

.19
.20
.20
.08

.08

.02

.01

.00

.01

o O o o

rs

.92

.67

.67

.92

.67

.67
.67
.67
.92

.67

.67

.83

.67

.67

32.

33.

32.

33.

21.
21,
21.
21.

32.

32.

32.

17.

30.

R.V.

mm

.19

52

17

39

33

(4
64
71
70

53

52

43

32

12

R.C.

0.20

0.90

G.92

n/a

0.92

n/a
n/a
n/a

n/a

0.90

0.90

n/a

0.48

n/a

o O O O

Qbase
cms

.000

.000
. 000
.000
.000

.000
.000

.000
L000 &—— To AL BT

.000 &—— Yo KrMi.

.000

.000 £———— Awy Pathsrt
5TOAGE

.000

000 Yo CHulLH ST
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*EEEZ S UMMARY OUTPUT #xkws

Input filename: C:\Program Files {x86)\vH suite 3.0\vo2\voin.dat
output filename: C:\Users\Peter\AppData\Local\Temp\67baf918-65c9-451d-b99h-25376049bb74\Scenario.out
summary filename: C:\Users\Peter\AppData\Local\Temp\67baf918-65c9-451d-b99h-25376049hh74\Scenario.sum

JATE: 05/15/2015 TIME: 09:00:09
JSER:

“OMMENTS : lo vt s Dev

HRERAN ARSI N ST Ao edde v dans

#% SIMULATION NUMBER: 3 =+
AR SRR AR R SRR RS AR RRALA

W/E COMMAND HYD ID DT AREA ' gpeak Tpeak R.v. R.C. gQbase
min ha ' cms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
[ Ptot= 41.39 mm ]

**  CALIB NASHYD 0006 1 5.0 0.64 0.02 0.92 9.43 0.23 0.000
[CN=71.0

[ N=3.0:Tp 0.20%

*  CALIB STANDHYD 0005 1 5.0 0.77 0.21 0.67 37.46 0.90 0©.000
[1%=90.0:5%= 2.00]

*  CALIB STANDHYD goo7 1 5.0 0.08 0.02 0.67 38.22 0.92 0.000
[I%=90.0:5%= 2.00]

RESRVR [ 2 : 0007] 0008 1 5.0 0.08 0.00 0.92 37.51 n/a 0.000
{sT7= 0.00 ha.m }

*  CALIB STANDHYD 06009 1 5.0 0.01 0.00 0.67 38.34 0.93 0.000
[I%=90.0:5%= 2.00]

ADD [0005 + 0006] 0010 3 5.0 1.41 0.22 0,67 24.75 n/a 0.000
’ ADD [001C + 0008] 0010 1 5.0 1.49 0.23 0.67 25.43 n/a 0.000
‘ ADD [0010 + 0009] 0010 3 5.0 1.50 0.23 0.67 25.50 n/a 0.000
f RESRVR [ 2 : 0010] 0011 1 5.0 1.50 0.08 0.92 25.4% n/a 0.000 & T¢ CALBRAFTH

{sT= 0.02 ha.m }

*  CALIB STANDHYD 0012 1 5.0 0.34 0.10 0.67 37.46 0.90 0.000 <—— Tv Hzri
[1%=90.0:5%= 2.00]

*  CALIB STANDHYD 0001 1 5.0 0.08 0.02 0.67 37.45 0.90 0.000
[I%=90.0:5%= 2.00]

RESRVR [ 2 : 0001] 0002 1 5.0 0.08 0.01 0.92 37.33 n/a 0.000
{sT= 0.00 ha.m }

¥ CALIB STANDHYD 0003 1 5.0 0.02 0.00 0.67 20.69 0.50 0.000
[I%=35.0:5%= 2.00]

ADD 0002 + 0003] 0004 3 5.0 6.10 0.01 0.67 34.78 n/a 0.000 &Z—— To chulletl
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*kkE% S UMMARY OUTPUT ##eex

Input  Tilename: C:\Program Files (xB6)\VH Suite 3.0\vO2\voin.dat
output filename: C:\Users\Peter\AppData\Local\Temp\15883d3c-80f0-4361-b6le-548af2940814\Scenario.out
Ssummary Tiltename: C:\Users\Peter\AppData\Local\Temp\15883d3c-80f0-4361-b6le-548af2940814\Scenario.sum

IATE: 05/15/2015% TIME: 09:00:21
JSER:
JOMMENTS : 25 Vﬂ pc?ST Og/

FTHRHEERTRESRA TSR RE IS Fad0hb80s

** SIMULATION NUMBER: 4 #=*%
L N S S T T T T

W/E COMMAND HYD ID DT AREA ' Qpeak Tpeak R.V. R.C. Qbase
min ha ' cms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
_ [ Ptot= 58.62 mm ]
*%  CALTB NASHYD Q006 1 5.0 0.64 0.04 0.92 18.23 0.31 0.000
[CN=71.0 ]
[ N=3.0:Tp 0.20]
*  CALIB STANDHYD 0005 1 5.0 0.77 0.23 0.67 53.88 0.92 0.000C

[E%=00,0:5%= 2.00]

*  CALIB STANDHYD 06007 1 5.0 0.08 0.02 0.67 55.04 0.94 0.000
[I%=90.0:5%= 2.00]

RESRVR [ 2 : 0007] 0008 1 5.0 0.08 0.01 1.08 54.31 n/a 0.000
{sT= 0.00 ha.m }

*  CALIB STANDHYD 000% 1 5.0 0.01 0.00 0.67 57.08 0.97 0.000
[1%=90.0:5%= 2.00]

, ADD [0005 + 0006] 0010 3 5.0  1.41  0.25 0.67 37.71 n/a 0.000
, ADD [0010 + 0008] 0010 1 5.0  1.49  0.25 0.67 38.61 n/a 0.000
ADD [0010 + 00091 0010 3 5.0 1.50 0.26 0.67 38.71 n/a 0.000
, RESRVR [ 2 : 00101 0011 1 5.0  1.50  0.11 1.00 38.69 n/a 0.000 &—— 7o GALQGHATT

{sT= 0.02 ha.m }

*  CALIB STANDHYD 0012 1 5.0 0.34 0.10 0.67 53.88 0.92 0.000 &— KaMi.
[I%=80.0:5%= 2.00]

*  CALIB STANDHYD 0001 1 5.0 0.08 6.03 0.67 53.87 0.92 0.000
[I%=90.0:5%= 2.00]

RESRVR [ 2 : 0001] 0002 1 5.0 0.08 0.01 1.00 53.79 n/a 0.000
{5T= 0.00 ha.m }

*  CALIB STANDHYD 0003 1 5.0 0.02 0.00 0.67 32.72 0.56 0.000
[1%=35.0:5%= 2.00]

ADD [0002 + 0003] 0004 3 5.0 0.10 0.01 0.67 50.57 n/a 0.000 & To CHolltH
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CUTPUT

600

0
o

™

oo dook

filename: C:\Program Files (x86)\VH Suite 3.0\vo2\voin.dat

Output Tilename: C:\Users\Peter\AppData\Local\Temp\0006b2cl-c48b-46Tf-9258-abcl78aacB49\Scenario.out
summary tilename: C:\Users\Peter\AppData\Local\Temp\0006b2c1l-c48h-46Fff-9258-a6c178aach40\Scenario.sum

ATE: 05/15/2015

ISER:
JOMMENTS : Y 7 PoSI" fo;‘/
FrE o kRl ok R ol R o R L U R
*% STMULATION NUMBER: 5 %
B R R R R O L R RV R T
W/E COMMAND HYD ID DT AREA ' Qpeak Tpeak R.V. R.C.
min ha 'ocms rs mm
START @ 0.00 hrs
CHIC STORM 10.0
[ Ptot= 65.84 mm ]
% CALIB NASHYD 0006 1 5.0 0.64 0.05 0.92 22.44 0.34
[eN=71.0 1
{ N=3.0:Tp 0.20]
* CALIB STANDHYD 0005 1 5.0 0.77 0.28 0.67 60.81 0.92
fI%=90.0:5%= 2.00]
*  CALIB STANDHYD 0007 1 5.0 0.08 0.03 0.67 62.13 0.94
[1%=90.0:5%= 2.00]
RESRVR [ 2 : 0007] 0008 1 5.0 0.08 0.01 1.08 61.38 n/a
{sT= 0.00 ha.m }
# CALIB STANDHYD 0009 1 5.0 0.01 0.00 0.67 64.30 0.98
_ [1%=90.0:5%= 2.00]
_ ADD [0005 + 0006] 0010 3 5.0 1.41 0.30 0.67 43.41 n/a
ApD [0010 + 0008] 0010 1 5.0 1.49 0.31 0.67 44.38 n/a
ADD [O010 + 0009] 0010 3 5.0 1.50 0.31 0.67 44.49 n/a
RESRVR [ 2 : 00101 0011 1 5.0 1.50 0.14 0.92 44.47 n/a
{sT= 0.02 ha.m }
*  CALIB STANBHYD 0012 1 5.0 0.34 0.12 0.67 60.81 0.92
[T%=90.0:5%= 2.00]
* CALIB STANDHYD 0001 1 5.0 0.08 .03 0.67 60.80 0.92
[I%=90.0:5%= 2.00]
RESRVR [ 2 : 0001] 0002 1 5.0 0.08 0.01 1.00 60.68 n/a
{ST= 0.00 ha.m }
* CALIB STANDHYD 0003 1 5.0 0.02 0.00 0.67 38.31 0.58
[I%=35.0:5%= 2.00]
ADD [0002 + 00031 0004 3 5.0 0.10 0.01 0.67 57.26 n/a

TIME: 09:00:35

[ B e T o B e

Qbase
cms
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*FEEE DETAILED OUTPUT #¥¥¥¥

Input filename: C:\Program Files (x86)\VvH Suite 3.0\v02\voin.dat
output filename: C:\Users\Peter\AppData\Local\Temp\693ald7h~3658-4958-9173-32b37¢c2b5863\Scenario.out
summary filename: C:\Users\Peter\AppData\Local\Temp\693ald7b-3658-4958-9173-32b37c2b5863\Scenaric.sum

JATE: 05/15/2015% TIME: 09:00:46
JSER:
“OMMENTS : lov vt (%757— De

dededrdeddehhhh A fhd b AR ddhn

** STMULATION NUMBER: 6 **

bk R g SR e R R LR R o R o o

CHICAGD STORM | IDF curve parameters: A=1770.000
Ptotal= 67.89 mm | B=  4.000
———————————————————— = 0.820
used in: INTENSITY = A / (t + B)AC
puration of storm = 2.00 hrs
Storm time step = 10.00 min
Time to peak ratio = 0.33

TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr

TIME RAIN
hrs  mm/hr

I TIME RAIN
I
0.33 15.10 {

]
hrs  mm/hr |
.67 203.31 {

I

0.17 9.77 0 1.17  17.18 | 1.67 8.96
. 0.83 50.96 1.33 13.06 | 1.83 7.78
0.50 38,21 1.00 25.51 1.50 10.60 | 2.00 6.90
CALIB |
NASHYD (000&) | ATea (ha)= 0.64 curve Number {(CN)= 71.0
ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.20
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

-—-- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN

|

hrs  mm/hr | hrs  mm/hr |’ hrs  mm/hr | hrs mm/hr
0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58 8.96
0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67 8.96
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75 7.78
0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83 7.78
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92 6.90
0.500 38.21 ] 1.000 25.51 | 1.500 10.60 | 2.00 6.90

122

Unit Hyd Qpeak (cms)= O
PEAK FLOW (cms)=  0.060 (i)
TIME TOQ PEAK (hrs)=  0.833
RUNOFF VOLUME (mm)= 23.688
TOTAL RAINFALL (mm)= 6.888

RUNOFF COEFFICIENT = .349



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

CALIB |
(0005} |

STANDHYD Area (ha)=  0.77
Ib= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn. (%)=
IMPERVIOUS PERVIOUS (1)
surface Area (ha)= 0.69 0.08
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope %)= 1.00 2.00
Lengt (m)= 71.61 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 70.97
over {(min) 5.00 5.00
Storage Coeff. (min)= 1.57 (ii) 3.78 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak {cms)= 0.33 0.25
PEAK FLOW (cms)= 0.39 0.02
TIME TO PEAK (hrs)= 0.67 0.67
RUNOFF VOLUME {mm)= 66.89 25.91
TOTAL RAINFALL {mm) = 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.38

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DDES NOT INCLUDE BASEFLOW IF ANY.

90.00

*TOTALS*
0.407 (1)
0.67
62.79

67.89
0.92

CALIB |
STANDHYD (0007) | Area (ha)= 0.08
ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn. (%)=
IMPERVIOQUS PERVIOUS (i)
surface Area (ha)= 0.07 0.01
Dep. Storage {mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt {(m)= 23.07 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 116.81
aver (min) 5.00 5.00
Storage Coeff. (min)= 0.80 (i4) 3.00 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.28
PEAK FLOW {cms)= 0.04 0.00
TIME TO PEAK (hrs)= 0.67 0.67
RUNOFF VOLUME (mm )= 66.89 39.63
TOTAL RAINFALL (mm}= 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.58

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
. THAN THE STORAGE COEFFICIENT.
(i71) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

90.00

*TOTALS*
0.043 (iii)
0.67
64.15
67.89
0.94

RESERVOIR (0008) |
IN= 2---> OUT= 1 |

DT= 5.0 min ] OUTFLOW STORAGE CUTFLOW

I
———————————————————— (cms) (ha.m.) | {cms)
0.0000 0.0000 | 0.0063
0.0032 0.0008 ] 0.0000
AREA QPEAK TPEAK
(ha) (cms) (hrs)
INFLOW : IR= 2 (0007} 06.080 0.043
OUTFLOW: Ip= 1 (0008) 0.080 0.006

PEAK FLOW
TIME SHIFT OF PEAK FLOW

0.67
0.92

STORAGE

(ha.m.}
0.0033
0.0000

R.V.

{mm)
64.15
63.43

REDUCTION [Qout/Qin] (%)= 14.17
(min)= 15.00

@LoF’TU?
$TO(MLE



MAXIMUM STORAGE USED (ha.m.)= (.0032
CALIB |
STANDHYD (0009) | Area (ha)= 0.01
ip= 1 DT= 5.0 min | Total Imp(%)= 90.00 pir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.01 0.00
Dep. Storage (mm): 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 7.40 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 195.30
over (min) 5.00 5.00
Storage Coeff. (min)= 0.40 (i) 2.61 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak ({cms)= 0.34 0.29
*TOTALS™
PEAK FLOW (cms)= 0.00 0.00 0.005 (iii)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 66.89 61.58 B66. 35
TOTAL RAINFALL  {mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.91 0.98
ehEEd WARNING: STORAGE COEFF. IS SMALLER THAN TEME STEPI
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = Ia = Dep. Storage ({Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(7117) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
ADD HYD  {0010) |
+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (00053: 0.77 0.407 0.67 62.79
+ ID2= 2 (0006): 0.64 0.060 0.83 23.69
ID = 3 (0010): 1.41 0.443 0.67 45.05
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
ADD HYD  (0010) |
+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) {mm)
l= 3 (0010): 1.41 0.443 0.67 45,05
+ IDZ= 2 (000B): 0.08 0.006 0.92 63.43
= 1 (0010): 1.49 0.448 0.67 46.04
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
ADD HYD  (0010) |
1+ 2= 3 | AREA QPEAK TPEAK R.V.
~~~~~~~~~~~~~~~~~~~~ (ha) (cms) (hrs) {mm)
IDl= 1 (0010): 1.49 0.448 0.67 46,04
+ ID2= 2 (0009): 0.01 0.005 0.67 b6. 35
= 3 (0010): 1.50 0.453 0.67 46.15
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
RESERVOIR (0011) |
IN= 2---> QUT= 1 |
DT= 5.0 min | OUTFLOW STORAGE ]  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.0750 0.0117
0.0720 0.0078 ] 0.0760 6.0166
0.0730 0.0079 ] 0.1246 0.0234
0.0740 0.0088 i 0.2127 0.0267
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AREA QPEAK TPEAK
(ha) {cms) (hrs)
INFLOW : ID= 2 (0013) 1.496 0.453
OUTFLOW: ID= 1 (0011) 1.496 0.175
PEAK  FLOW  REDUCTION [Qout/Qin](%)
TIME SHIFT OF PEAK FLOW (min)
MAXIMUM STORAGE  USED (ha.m.)=
CALIB |
STANDHYD (0012) | Area {(ha)=  0.34

ID=1 bT= 5.0 min |

IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.31 0.03
Dep. Storage (mm)= 1.00 1.50
Averaﬁe 5lope (%)= 1.00 2.00
Lengt (m)= 47 .88 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 70.97
over (min) 5.00 5.00

storage Coeff. (min)= 1.24 (i) 3.44 (i1)
Unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.26
PEAK FLOW {(cms)= 0.17 0.01
TIME TO PEAK Chrs)= 0.67 0.67
RUNOFF VOLUME {mm)= 66.89 25.91
TOTAL RAINFALL (mm): 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.38

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(i711) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00

*TQTALS*
0.182 (3i1)
0.67
62.79
67.89
0.92

Flowrs TO
Hrame, 6T

CALIB |
STANDHYD (0001) | Area (ha)= 0.08
iD= 1 pT= 5.0 min |

IMPERVIOUS PERVIOQUS (1)
surface Area (ha)= 0.08 0.01
Pep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 23.66 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. {(mm/hr)= 203.31 70.97
over (min) 5.00 5.00

storage Coeff. {min)= 0.81 (i) 3.02 (i1)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.28
PEAK FLOW (cms)= 0.04 0.00
TIME TO PEAK (hrs)= 0.67 0.67
RUNOFF VOLUME (mm)= 66.89 25.91
TOTAL RAINFALL {mm)= 67 .89 67.89
RUNOFF COEFFICIENT = 0.89 0.38

ehRE® WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
NF = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
. THAN THE STORAGE COEFFICIENT.
(iiT) PEAK FLOW DOES NOT ENCLUDE BASEFLOW IF ANY.

Total Imp{(%)= 90.00 Dir. Conn.(%)= 90.00

*TOTALS*
0.045 (iii)
0.67
62.78
67.89
0.92

RESERVOIR (0002) |
IN= 2---> OUT= 1 |

DT= 5.0 min i OUTFLOW STORAGE | OUTFLOW
———————————————————— {cms) (ha.m.) | (cms)

0.0000 0.0000 | 0.0067

0.0065 0.0004 | 0.0068

STORAGE

(ha.m.)
0.0007
0.0015



0.0066 0.0005 [ 0.0069 0.0034

Avx Patier<

AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm> LoT Toithat
INFLOW : IDb= 2 (0001) 0.084 0.045 0.67 62.78
OUTFLOW: ID= 1 (0002) 0.084 0.007 0.92 62.65
PEAK FLOW REDUCTION [QOUt/Qin](%)= 15.43
TIME SHIFT OF PEAK FLOW {min)= 15.00
MAXIMUM STORAGE USED (ha.m.)= 0.0029
CALIB |
STANDHYD (0003} | Area (ha)= 0.02
Ih= 1 DF= 5.0 min | Total Imp(%)= 35.00 Dir. Conn.(%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.01 0.01
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 10.05 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 70.97
over (min) 5.00 10.00
Storage Coeff. (min)= 0.48 (i) 8.58 (i4)
Unit Hyd. Tpeak (min)= 5.00 10.00
uUnit Hyd. peak {(cms)= 0.34 0.12
*TOTALS™
PEAK FLOW (cms)= 0.00 0.00 0.004 (ii1)
TIME TO PEAK {hrs)= 0.67 .75 0.67
RUNOFF VOLUME (mm)= 66.89 25.91 39.99
TOTAL RAINFALL (mm)= 67.89 67.89 67.89
RUNQFF COEFFICIENT = 0.99 0.38 0.59
TEFEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
N CN* = 71.0 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
__ THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
ADD HYD (0%04) |
+ = AREA QPEAK TPEAK R.V. T
------------ rar-N G VG R O e
IDl= : . 007 . . e
+ ID2= 2 (0003): 0.02 0.004  0.67 39.99 Crv(ett 51
ID = 3 (0004): 0.10 0.011 0.67 59.18

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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DETAILED OuUTPUT

Input filename: C:\Program Files (x86)\Vvisual OTTHYMO 6.2.2015\v02\voin.dat

output filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\5b0c4b2e-68b2
Summary filename: C:\Users\Colin\AppData\Local\Civica\vH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\5b0c4b2e-68b2

DATE: 10-29-2026 TIME: 09:05:50

USER:

COMMENTS:

JEE—————————————————————————
o SIMULATION : l - 2 Year W
dededede e e dededededededededede e Yok

| CHICAGO STORM | IDF curve parameters: A=1778.000

| Ptotal= 26.70 mm | = 13.000

———————————————————— c=  1.000

used in:  INTENSITY = A / (t + B)AC

buration of storm = r
storm time step = 10.00 min

Time to peak ratio 0.33
TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |' hrs mm/hr | hrs mm/hr

| |
| |

0.00 2.46 I .50 77.30 I 1.00 6.42 | 1.50 2.09
I I

0
0.17 5.25 0.67 26.45 1.17 4.10 | 1.67 1.60
0.33 18.95 0.83 11.48 1.33 2.84 | 1.83 1.26
| cALIB |
| STANDHYD ( 0015) | Area (ha)=  0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 57.90 Dir. Conn.(%)= 57.90
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.14 0.10
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt! m)= 40.41 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

-—=- TRANSFORMED HYETOGRAPH ----

|

hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 .42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750 26.45 | 1.250 4.10 | 1.75 1.60
0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26

Max.Eff.Inten.(mm/hr)= 77.30 19.97

over (min) 5.00 20.00

Storage Coeff. (min)= 1.64 (1) 15.09 (1)
unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.32 0.07

*TOTALS*
PEAK FLOW (cms)= 0.03 0.00 0.031 (iii)
TIME TO PEAK Chrs)= 0.67 0.92 0.67
RUNOFF VOLUME (mm)= 25.70 9.07 18.66
TOTAL RAINFALL  (mm)= 26.70 26.70 26.70
RUNOFF COEFFICIENT = 0.96 0.34 0.70

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

(i) oN PROCEDURE_SELECTED FOR PERVIOUS LOSSES:
CN Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

0.46 curve Number (CN 71.0

|
| NASHYD ~ ( 0005)| Area (ha)= )=
|ID= 1 DT= 5.0 min | Ia (mm)= g.gg # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
|

|

hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 .42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750  26.45 | 1.250 4.10 | 1.75 1.60
0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26

unit Hyd Qpeak (cms)=

0
PEAK FLOW (cms)= 0.
TIME TO PEAK (hrs)= 0.917
RUNOFF VOLUME (mm)= 3.
TOTAL RAINFALL  (mm)= 26.
RUNOFF COEFFICIENT = 0.140

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

| cALIB |

| NASHYD ~ ( 0004) | Area (ha)= 0.12  curve Number  (CN)= 71.0
| 1 5.0 min | Ia (mm) = 5.00 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= 0.20

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|

hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 6.42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750  26.45 | 1.250 4.10 | 1.75 1.60
0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26

Unit Hyd Qpeak (cms)=

0
PEAK FLOW (cms)= 0.
TIME TO PEAK Chrs)= 0.917
RUNOFF VOLUME (mm)= 3.
TOTAL RAINFALL  (mm)= 26.
0

| CALIB |
| STANDHYD ( 0002)| Area (ha)=  0.07
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00




IMPERVIOUS
surface Area (ha)= 0.07
Dep. Storage (mm) = 1.00
Average Slope (%)= 1.00
Length (m)= 22.21
Mannings n = 0.013

NOTE: RAINFALL WAS TRANSFORMED TO

PERVIOUS (i)
0.01

1.50
2.00
40.00
0.250

5.0 MIN. TIME STEP.

(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| RESERVOIR( 0008)\
| IN= 2---> ouT= 1 |

| oT= 5.0 min

OVERFLOW IS OFF

| OUTFLOW STORAGE

OUTFLOW STORAGE

—---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN

| I
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 6.42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750  26.45 | 1.250 4.10 | 1.75 1.60
0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26
Max.Eff.Inten.(mm/hr)= 77.30 23.69
over (min) 5.00 5.00
Storage Coeff. (min)= 1.15 (1) 4.40 (1)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.23
*TOTALS*
PEAK FLOW (cms)= 0.01 0.00 0.015 (ii1)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 25.70 9.07 24.03
TOTAL RAINFALL  (mm)= 26.70 26.70 26.70
RUNOFF COEFFICIENT = 0.96 0.34 0.90

CALIB |

STANDHYD ( 0003)| Area (ha)= 0.80

ID= 1 DT= 5.0 min | Total Imp(%)= 90.00

IMPERVIOUS

surface Area (ha)= 0.72
Dep. Storage (mm) = 1.00
Average Slope (%)= 1.00
Length (m)= 73.03
Mannings n = 0.013

|
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.0063 0.0033
0.0032 0.0008 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0001) 0.088 0.018 0.67 24.03
OUTFLOW: ID= 1 ( 0008) 0.088 0.004 0.92 23.37
PEAK  FLOW  REDUCTION [Qout/Q1n](A): 21.10
TIME SHIFT OF PEAK FLOW n)= 15.00
MAXIMUM STORAGE  USED (ha m )= 0.0013

Dir. Conn.(%)= 90.00
PERVIOUS (i)
0.08

1.50
2.00
40.00
0.250

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 0001) | Area (ha)= 0.09
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.08 0.01
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Lengt! m)= 24.22 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 6.42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750  26.45 | 1.250 4.10 | 1.75 1.60
0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26
Max.Eff.Inten.(mm/hr)= 77.30 23.69
over (min) 5.00 5.00
Storage Coeff. (min)= 1.21 (i) 4.46 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.23
*TOTALS*
PEAK FLOW (cms)= 0.02 0.00 0.018 (iii)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 25.70 9.07 24.03
TOTAL RAINFALL  (mm)= 26.70 26.70 26.70
RUNOFF COEFFICIENT = 0.96 0.34 0.90

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

[€D) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
85.0 Ia = Dep. Storage (Above)
Gi) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

-——- TRANSFORMED HYETOGRAPH ----
TIME RAIN

|
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 .42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750  26.45 | 1.250 4.10 | 1.75 1.60
0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26
Max.Eff.Inten.(mm/hr)= 77.30 12.08
over (min) 5.00 10.00
Storage Coeff. (min)= 2.35 (1) 5.59 (i1)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.30 0.16
*TOTALS*
PEAK FLOW (cms)= 0.15 0.00 0.155 (ii1)
TIME TO PEAK (hrs)= 0.67 0.75 0.67
RUNOFF VOLUME (mm)= 25.70 4.93 23.62
TOTAL RAINFALL  (mm)= 26.70 26.70 26.70
RUNOFF COEFFICIENT = 0.96 0.18 0.88

WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

0009) |
| AREA QPEAK TPEAK R.V.
——————— (ha) (cms) Chrs) (mm)
Ipl= 1 ( 0002): 0.07 0.015 0.67 24.03
+ ID2= 2 ( 0003): 0.80 0.155 0.67 23.62
=3 ( 0009): 0.87 0.169 0.67 23.66

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( 0009) |
| 3+ 2=1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)




Ipl= 3 ( 0009): 0.87 0.169 0.67 23.66 TIME RAIN : TIME RAIN | TIME RAIN

| |
+ ID2= 2 ( 0004): 0.12 0.002 0.92 3.74 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.083 2.46 | 0.583 77.30 | 1.083 .42 | 1.58 2.09
ID =1 ( 0009): 1.00 0.170 0.67 21.18 0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750 26.45 | 1.250 4.10 | 1.75 1.60
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60
——————————————————————————————————————————————————————————————————————————————— 0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26
| ADD HYD ( 0009) | Max.Eff.Inten. (mm/hr)= 77.30 23.69
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. over (min) 5.00 5.00
(ha) (cms) Chrs) (mm) Storage Coeff. (min)= 1.65 (1) 4.90 (i)
IDl= 1 ( 0009): 1.00 0.170 0.67 21.18 unit Hyd. Tpeak (min)= 5.00 5.00
+ ID2= 2 ( 0005): 0.46 0.007 0.92 3.75 unit Hyd. peak (cms)= 0.32 0.22
*TOTALS*
=3 ( 0009): 1.46 0.173 0.67 15.65 PEAK FLOW (cms)= 0.05 0.00 0.049 (i)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. RUNOFF VOLUME (mm)= 25.70 9.07 24.03
——————————————————————————————————————————————————————————————————————————————— TOTAL RAINFALL  (mm)= 26.70 26.70 26.70
RUNOFF COEFFICIENT = 0.96 0.34 0.90
| ADD HYD ( 0009) | * WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) (i) oN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
p1= 3 ( 0009): 1.46 0.173 0.67 15.65 CN* 85.0 Ia = Dep. Storage (Above)
+ ID2= 2 ( 0008): 0.09 0.004 0.92 23.37 (i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
=1 ( 0009): 1.55 0.177 0.67 16.09 (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. e
| RESERVOIR( 0010)| OVERFLOW IS ON | ADD HYD ( 0012)
| IN= 2---> Of 1| | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
| oT= 5.0 m1n | OUTFLOW STORAGE | OUuTFLOW STORAGE | eeemeemmeeeme s (ha) (cms) Chrs) (mm)
———————————————————— (cms) (ha.m.) | (cms) (ha.m.) RNING : HYDROGRAPH 0011 <ID= 1> IS DRY.
0.0000 0.0000 | 0.1120 0.0200 RNING : HYDROGRAPH 0012 = HYDROGRAPH 0006
0.0718 0.0039 | 0.1128 0.0200 Ipl= 1 ( 0011): 0.00 0.000 0.00 0.00
0.0853 0.0125 | 0.1142 0.0204 + ID2= 2 ( 0006): 0.25 0.049 0.67 24.03
0.0969 0.0173 | 0.1155 0.0212
0.1073 0.0200 | 0.0000 0.0000 ID =3 ( 0012): 0.25 0.049 0.67 24.03
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0009) 1.550 0.177 0.67 16.09
OUTFLOW: ID= 1 ( 0010) 1.550 0.078 0.83 16.08 | RESERVOIR( 0013)| OVERFLOW IS OFF
OVERFLOW:ID= 3 ( 0003) 0.000 0.000 0.00 0.00 | IN= 2---> ouT=1

| 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
TOTAL NUMBER OF SIMULATION OVERFLOW = o e cms (ha.m.) | (cms Cha.m.)
CUMULATIVE TIME OF OVERFLOW (HOURS) = 0.00 0.0000 0.0000 | 0.0218 0.0006
PERCENTAGE OF TIME OVERFLOWING &%) = 0.00 0.0078 0.0006 | 0.0221 0.0007
0.0110 0.0006 | 0.0224 0.0013
PEAK FLOW  REDUCTION [Qout/Qin] (%)= 44.08 0.0135 0.0006 | 0.0228 0.0033
TIME SHIFT OF PEAK FLOW (min)= 10.00 0.0156 0.0006 | 0.0231 0.0071
MAXIMUM STORAGE USED (ha.m.)=0.0078 0.0175 0.0006 | 0.0996 0.0124
0.0191 0.0006 | 0.1498 0.0148
——————————————————————————————————————————————————————————————————————————————— 0.0207 0.0006 | 0.0000 0.0000
—————————————————————————— AREA QPEAK TPEAK R.V.
| Junction Command(0011) | (ha) (cms) (hrs) (mm)
—————————————————————————— INFLOW : ID= 2 ( 0012) 0.248 0.049 0.67 24.03
OUTFLOW: ID= 1 ( 0013) 0.248 0.023 0.75 24.03
AREA QPEAK  TPEAK R.V.
(ha) (cms) (hrs) (mm) PEAK  FLOW  REDUCTION [Qout/Qin](%)= 45.58
INFLOW : ID= 3( 0010) 0.00 0.00 0.00 TIME SHIFT OF PEAK FLOW (min)=5.00
OUTFLOW: ID= 2( 0011) 0.00 0.00 0 00 0.00 MAXIMUM STORAGE  USED (ha.m.)= 0.0021
| cALIB | | cALIB |
| STANDHYD ( 0006) | Area (ha)= 0.25 | NASHYD ( 0007)| Area (ha)_ 0.02 curve Number (CN)= 80.0
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00 |ID= 1 DT= 5.0 min | Ia mm) = 5.00 # of Linear Res.(N)= 3.00
———————————————————————————————————————— U.H. Tp(hrs)— 0.20
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.22 0.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Lengt! m)= 40.66 40.00 ---- TRANSFORMED HYETOGRAPH ----
Mannings n = 0.013 0.250 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' rs mm/hr | hrs mm/hr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.083 2.46 | 0.583 77.30 | 1.083 6.42 | 1.58 2.09
0.167 2.46 | 0.667 77.30 | 1.167 6.42 | 1.67 2.09
0.250 5.25 | 0.750 26.45 | 1.250 4.10 | 1.75 1.60
---- TRANSFORMED HYETOGRAPH ---- 0.333 5.25 | 0.833 26.45 | 1.333 4.10 | 1.83 1.60




0.417 18.95 | 0.917 11.48 | 1.417 2.84 | 1.92 1.26 Storm time step = 10.00 min
0.500 18.95 | 1.000 11.48 | 1.500 2.84 | 2.00 1.26 Time to peak ratio = 0.33
unit Hyd Qpeak (cms)= 0.003 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
PEAK FLOW (cms)= 0.000 (i) 0.00 3.95 | 0.50 94.77 | 1.00 9.92 | 1.50 3.37
TIME TO PEAK Chrs)= 0.917 0.17 8.18 | 0.67 36.99 | 1.17 6.46 | 1.67 2.60
RUNOFF VOLUME (mm)= 5.410 0.33 27.06 | 0.83 17.18 | 1.33 4.54 | 1.83 2.06
TOTAL RAINFALL  (mm)= 26.701
RUNOFF COEFFICIENT = 0.203
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. ] —mmmmmeee
| cALIB |
——————————————————————————————————————————————————————————————————————————————— | STANDHYD ( 0015) | Area (ha)= 0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 57.90 Dir. Conn.(%)= 57.90
| ADD HYD ( 0014) | IMPERVIOUS PERVIOUS (i)
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. Ssurface Area (ha)= 0.14 0.10
———————————————————— (ha) (cms) Chrs) (mm) Dep. Storage (mm) = 1.00 1.50
Ipl= 1 ( 0010): 1.55 0.078 0.83 16.08 Average Slope (%)= 1.00 2.00
+ ID2= 2 ( 0013): 0.25 0.023 0.75 24.03 Length (m)= 40.41 40.00
Mannings n = 0.013 0.250

ID =3 ( 0014): 1.80 0.100 0.75 17.18
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

---- TRANSFORMED HYETOGRAPH ----
v

———————————————————— TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
| ADD HYD ( 0014)| hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
| 3+ 2=1 | AREA QPEAK TPEAK R.V. 0.083 3.95 | 0.583 94.77 | 1.083 9.92 | 1.58 3.37
———————————————————— (ha) (cms) (hrs) (mm) 0.167 3.95 | 0.667 94.77 | 1.167 9.92 | 1.67 3.37
IDl= 3 ( 0014): 1.80 0.100 0.75 17.18 0.250 8.18 | 0.750 36.99 | 1.250 6.46 | 1.75 2.60
+ ID2= 2 ( 0007): 0.02 0.000 0.92 5.41 0.333 8.18 | 0.833 36.99 | 1.333 6.46 | 1.83 2.60
0.417 27.06 | 0.917 17.18 | 1.417 4.54 | 1.92 2.06
ID =1 (C 0014): 1.81 0.101 0.83 17.07 0.500 27.06 | 1.000 17.18 | 1.500 4.54 | 2.00 2.06
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. Max.Eff.Inten.(mm/hr)= 94.77 31.23
7777777777777777777777777777777777777777777777777777777777777777777777777777777 over (min) 5.00 15.00
Storage Coeff. (min)= 1.52 (i) 12.76 (i)
Unit Hyd. Tpeak (min)= 5.00 15.00
v v I SSSSS U u A L (v 6.2.2015) unit Hyd. peak (cms)= 0.33 0.08
\ vV I ss u U AA L *TOTALS*
vV Vv I SS U U AAAAA L PEAK FLOW (cms)= 0.04 0.01 0.040 (ii1)
vV Vv I SS U U A A L TIME TO PEAK Chrs)= 0.67 0.83 0.67
W I SSSSS UUUUU A A LLLLL RUNOFF VOLUME (mm)= 35.18 15.13 26.70
TOTAL RAINFALL  (mm)= 36.18 36.18 36.18
000 TTTIT TITIT H H Y Y M M 000 ™ RUNOFF COEFFICIENT = 0.97 0.42 0.74
o o T T H H YY MMMM O O
o o T T H H Y M M O O skt WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP
000 T T H H Y M M 000
Developed and Distributed by Smart City water Inc (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
Copyright 2007 - 2022 sSmart City water Inc CN* = 85.0 Ia = Dep. Storage (Above)
A1l rights reserved. (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

... THAN THE STORAGE COEFFICIENT.
(ii1i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

DETAILED OuUTPUT

Input filename: C:\Program Files (x86)\Vvisual OTTHYMO 6.2.2015\v02\voin.dat |
output filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\a570d938-4981 } NASHYD  ( 0005) | Area (ha)= 0.46 cCurve Number  (CN)= 71.0

Summary filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\a570d938-4981 ID= 1 DT= 5.0 min | Ia (ﬁmmg: 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.20
DATE: 10-29-2026 TIME: 09:05:51 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

USER:

TIME RAIN

|
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
COMMENTS : 0.083 3.95 | 0.583 94.77 | 1.083 9.92 | 1.58 3.37
0.167 3.95 | 0.667 94.77 | 1.167 9.92 | 1.67 3.37
0.250 8.18 | 0.750 36.99 | 1.250 6.46 | 1.75 2.60
- 0.333 8.18 | 0.833 36.99 | 1.333 6.46 | 1.83 2.60
0.417 27.06 | 0.917 17.18 | 1.417 4.54 | 1.92 2.06
Year 0.500 27.06 | 1.000 17.18 | 1.500 4.54 | 2.00 2.06
Unit Hyd Qpeak (cms)= 0.089
| CHICAGO STORM | IDF curve parameters: A=2464.000 PEAK FLOW (cms)= 0.013 (i)
| Ptotal= 36.18 mm | B= 16.000 TIME TO PEAK (hrs)= 0.917
———————————————————— c=  1.000 RUNOFF VOLUME (mm)= 7.190
used in: INTENSITY = A / (t + B)AC TOTAL RAINFALL  (mm)= 36.179
RUNOFF COEFFICIENT = 0.199

buration of storm = 2.00 hrs




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

|

| NASHYD ( 0004)| Area (ha)= 0.12 curve Number (CN)= 71.0
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.20

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|

hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 3.95 | 0.583 94.77 | 1.083 9.92 | 1.58 3.37
0.167 3.95 | 0.667 94.77 | 1.167 9.92 | 1.67 3.37
0.250 8.18 | 0.750 36.99 | 1.250 6.46 | 1.75 2.60
0.333 8.18 | 0.833 36.99 | 1.333 6.46 | 1.83 2.60
0.417 27.06 | 0.917 17.18 | 1.417 4.54 | 1.92 2.06
0.500 27.06 | 1.000 17.18 | 1.500 4.54 | 2.00 2.06

unit Hyd Qpeak (cms)=

0
PEAK FLOW (cms)= 0.
TIME TO PEAK (hrs)= " 0.917
RUNOFF VOLUME (mm)= 7.
TOTAL RAINFALL (mm)=36.
RUNOFF COEFFICIENT = 0.199

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

| CALIB |
| STANDHYD ( 0002) | Area (ha)= 0.07
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.07 0.01
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Lengt! (m)= 22.21 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RA |'" TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 3.95 | 0.583 94.77 | 1.083 9.92 | 1.58 3.37
0.167 3.95 | 0.667 94.77 | 1.167 9.92 | 1.67 3.37
0.250 8.18 | 0.750 36.99 | 1.250 6.46 | 1.75 2.60
0.333 8.18 | 0.833  36.99 | 1.333 6.46 | 1.83 2.60
0.417 27.06 | 0.917 17.18 | 1.417 4.54 | 1.92 2.06
0.500 27.06 | 1.000 17.18 | 1.500 4.54 | 2.00 2.06
Max.Eff.Inten.(mm/hr)= 94.77 36.59
over (min) 5.00 5.00
Storage Coeff. (min)= 1.06 (i1) 4.05 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.24
*TOTALS*
PEAK FLOW (cms)= 0.02 0.00 0.018 (iii)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 35.18 15.13 33.17
TOTAL RAINFALL (mm)= 36.18 36.18 36.18
RUNOFF COEFFICIENT = 0.97 0.42 0.92

WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

[€D) CN PROCEDURE _SELECTED FOR PERVIOUS LOSSES:
85.0 Ia = Dep. Storage (Above)
Gi) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0001)| Area (ha)=  0.09
iD= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00

IMPERVIOUS
surface Area (ha)= .08
Dep. Storage (mm) = 1.00
Average Slope (%)= 1.00
Length (m)= 24.22
Mannings n = 0.013

NOTE: RAINFALL WAS TRANSFORMED TO

---- TRANSFO|
TIME RAIN | TIME RA
hrs mm/hr | hrs mm/
0.083 3.95 | 0.583 94
0.167 3.95 | 0.667 94
0.250 8.18 | 0.750 36
0.333 8.18 | 0.833 36
0.417 27.06 | 0.917 17
0.500 27.06 | 1.000 17
Max.Eff.Inten.(mm/hr)= 94.77
over (min) 5.00
Storage Coeff. (min)= 1.11 (i)
unit Hyd. Tpeak (min)= 5.00
unit Hyd. peak (cms)= 0.34
PEAK FLOW (cms)= 0.02
TIME TO PEAK Chrs)= 0.67
RUNOFF VOLUME (mm)= 35.18
TOTAL RAINFALL  (mm)= 36.18
RUNOFF COEFFICIENT = 0.97

ik WARNING: STORAGE COEFF. IS SMALLER TH

(i) CN PROCEDURE SELECTED FOR PERVIO!

CN* = 85.0 Ia = Dep. Stora

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

(ii1) PEAK FLOW DOES NOT INCLUDE BASEF

PERVIOUS (i)
0.01
1.50
2.00

40.00
0.250

5.0 MIN. TIME STEP.

RMED HYETOGRAPH ----
IN |' TIME RAIN | TIME RAIN
hr |' hrs mm/hr | hrs mm/hr
.77 | 1.083 9.92 | 1.58 3.37
.77 | 1.167 9.92 | 1.67 3.37
99 | 1.250 6.46 | 1.75 2.60
.99 | 1.333 6.46 | 1.83 2.60
.18 | 1.417 4.54 | 1.92 2.06
.18 | 1.500 4.54 | 2.00 2.06
36.59
5.00
4.11 (1)
5.00
0.24
*TOTALS*
0.00 0.022 (iii)
0.67 0.67
15.13 33.17
36.18 36.18
0.42 0.92

AN TIME STEP!
US LOSSES:

ge (Above)
OR EQUAL

LOW IF ANY.

| RESERVOIR( 0008) | OVERFLOW IS OFF
| IN= 2---> OuT= 1
| DT= 5.0 min | OUTFLOW STORAGE

77777777777777777777 (cms) (ha.m.)
0.0000 0.0000
0.0032 0.0008

AREA QP

(ha) (c
INFLOW : ID= 2 ( 0001) 0.088
OUTFLOW: ID= 1 ( 0008) 0.088

PEAK FLOW REDUCTION
TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE USED

| OuTFLOW STORAGE
| (cms) (ha.m.)
|
|

0.0063 0.0033

0.0000 0.0000
EAK TPEAK R.V.
ms) (hrs) (mm)
0.022 0.67 33.17
0.004 0.92 32.49
[Qout/Qin] (%)= 19.89

(min)= 15.00

(ha.m.)= 0.0018

CALIB |
STANDHYD ( 0003) | Area (ha)=0.80

|

|

|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00

IMPERVIOUS

Surface Area (ha)= 0.72
Dep. Storage (mm) = 1.00
Average Slope (%)= 1.00
Length (m)= 73.03
Mannings n = 0.013

NOTE: RAINFALL WAS TRANSFORMED TO

---- TRANSFO
TIME RAIN | TIME RA

hrs mm/hr | hrs mm/|
0.083 3.95 | 0.583 94
0.167 3.95 | 0.667 94
0.250 8.18 | 0.750 36
0.333 8.18 | 0.833 36
0.417 27.06 | 0.917 17
0.500 27.06 | 1.000 17

Dir. Conn.(%)= 90.00
PERVIOUS (i)
0.08
1.50
2.00
40.00
0.250

5.0 MIN. TIME STEP.

RMED HYETOGRAPH ----

IN |' TIME RAIN | TIME RAIN
hr |' hrs mm/hr | hrs mm/hr
.77 | 1.083 9.92 | 1.58 3.37

.77 | 1.167 9.92 | 1.67 3.37

.99 | 1.250 6.46 | 1.75 2.60

.99 | 1.333 6.46 | 1.83 2.60

.18 | 1.417 4.54 | 1.92 2.06

.18 | 1.500 4.54 | 2.00 2.06




Max.Eff.Inten.(mm/hr)= 94.77 19.49
over (min) 5.00 10.00
Storage Coeff. (min)= 2.16 (i1) 5.16 (i1)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.31 0.16
*TOTALS*
PEAK FLOW (cms)= 0.19 0.00 0.191 (iii)
TIME TO PEAK Chrs)= 0.67 0.75 0.67
RUNOFF VOLUME (mm)= 35.18 8.69 32.53
TOTAL RAINFALL  (mm)= 36.18 36.18 36.18
RUNOFF COEFFICIENT = 97 0.24 0.90
* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0009) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 ( 0002): 0.07 0.018 0.67 33.17
+ ID2= 2 ( 0003): 0.80 0.191 0.67 32.53
ID =3 ( 0009): 0.87 0.209 0.67 32.58
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( 0009) |
| 3+ 2=1 | AREA QPEAK TPEAK R.V.
77777777777777777777 (ha) (cms) Chrs) (mm)
IDl= 3 ( 0009): 0.87 0.209 0.67 32.58
+ ID2= 2 ( 0004): 0.12 0.003 0.92 7.19
ID =1 ( 0009): 1.00 0.211 0.67 29.43
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( 0009) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 ( 0009): 1.00 0.211 0.67 29.43
+ ID2= 2 ( 0005): 0.46 0.013 0.92 7.19
=3 ( 0009): 1.46 0.217 0.67 22.37
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( 0009) |
| 3+ 2=1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 3 ( 0009): 1.46 0.217 0.67 22.37
+ ID2= 2 ( 0008): 0.09 0.004 0.92 32.49
=1 (C 0009): 1.55 0.221 0.67 22.94

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR( OOlO)I OVERFLOW IS ON
IN= 2---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OuTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.1120 0.0200
0.0718 0.0039 | 0.1128 0.0200
0.0853 0.0125 | 0.1142 0.0204
0.0969 0.0173 | 0.1155 0.0212
0.1073 0.0200 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)

INFLOW : ID= 2 ( 0009) 1.550 0.221 0.67 22.94
OUTFLOW: ID= 1 ( 0010) 1.550 0.084 0.92 22.94

OVERFLOW:ID= 3 ( 0003) 0.000 0.000 0.00 0.00

TOTAL NUMBER OF SIMULATION OVERFLOW =
CUMULATIVE TIME OF OVERFLOW (HOURS) = 0.00
PERCENTAGE OF TIME OVERFLOWING (%) = 0.00

PEAK  FLOW  REDUCTION [Qout/Qin] (%)= 38.08
TIME SHIFT OF PEAK FLOW (min)= 15.00
MAXIMUM STORAGE  USED (ha.m.)=0.0120

AREA QPEAK  TPEAK R.V.
(ha) (cms) (Chrs) (mm)
INFLOW : ID= 3( 0010) 0.00 0.00 0.00 0.00
OUTFLOW: ID= 2( 0011) 0.00 0.00 0.00 0.00
| cALIB
| STANDHYD ( 0006)\ Area (ha)= 0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.22 0.02
Dep. Storage (mm) = 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 40.66 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---= TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 3.95 | 0.583 94.77 | 1.083 9.92 | 1.58 3.37
0.167 3.95 | 0.667 94.77 | 1.167 9.92 | 1.67 3.37
0.250 8.18 | 0.750 36.99 | 1.250 6.46 | 1.75 2.60
0.333 8.18 | 0.833 36.99 | 1.333 6.46 | 1.83 2.60
0.417 27.06 | 0.917 17.18 | 1.417 4.54 | 1.92 2.06
0.500 27.06 | 1.000 17.18 | 1.500 4.54 | 2.00 2.06
Max.Eff.Inten.(mm/hr)= 94.77 36.59
over (min) 5.00 5.00
Storage Coeff. (min)= 1.52 (1) 4.52 (i)
unit Hyd. Tpeak (min)= 5. 5.00
unit Hyd. peak (cms)= 0.33 0.23
*TOTALS*
PEAK FLOW (cms)= 0.06 0.00 0.061 (iii)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 35.18 15.13 33.16
TOTAL RAINFALL (mm)= 36.18 36.18 36.18
RUNOFF COEFFICIENT = 0.97 0.42 0.92

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

(i) N PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN 5 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
N G HYDROGRAPH 0011 <ID= 1> IS DRY.

N G : HYDROGRAPH 0012 = HYDROGRAPH 0006

1= 1 ( 0011): 0.00  0.000 0.00 0.00
2= 2 ( 0006): 0.25 0.061 0.67 33.16

=3 ( 0012): 0.25 0.061 0.67 33.16

| RESERVOIR( 0013)| OVERFLOW IS OFF




| IN= 2---> OUT= 1 | 000 TTTTT TITIT H H Y Y M M 000 ™
| DT= 5.0 min | OUTFLOW STORAGE | OuTFLOW STORAGE o} o} T T H H Yy MM MM O [0}
———————————————————— (cms) (ha.m.) | (cms) (ha.m.) [o] [o] T T H H Y M M O [o]
0.000 0.0000 | 0.021 0.0006 000 T T H H Y M M 000
0.0078 0.0006 | 0.0221 0.0007 Developed and Distributed by Smart City water Inc
0.0110 0.0006 | 0.0224 0.0013 Copyright 2007 - 2022 Smart City water Inc
0.0135 0.0006 | 0.0228 0.0033 A1l rights reserved.
0.0156 0.0006 | 0.0231 0.0071
0.0175 0.0006 | 0.0996 0.0124
0.0191 0.0006 | 0.1498 0.0148 % DETAILED OUTPUT #¥¥¥*
0.0207 0.0006 | 0.0000 0.0000
AREA QPEAK TPEAK R.V. Input filename: C:\Program Files (x86)\Vvisual OTTHYMO 6.2.2015\v02\voin.dat
(ha) (cms) Chrs) (mm) output filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\cd765d39-1a96
INFLOW : ID= 2 ( 0012) 0.248 0.061 0.67 33.16 Summary filename: C:\Users\Colin\AppData\Local\Civica\vH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\cd765d39-1a96
OUTFLOW: ID= 1 ( 0013) 0.248 0.023 0.83 33.16
PEAK  FLOW  REDUCTION [Qout/Q1n]( )= 37.18 DATE: 10-29-2026 TIME: 09:05:51
TIME SHIFT OF PEAK FLOW n)= 10.00
MAXIMUM STORAGE USED (ha )= 0.0031 USER:
| CALIB COMMENTS:
| NASHYD ( 0007)| Area (ha)— 0.02 curve Number (CN)= 80.0
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= 0.20
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

-——- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN

-
H
=
m
2
>
H

|
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr | Ptotal= 41.39 mm | B= 16.000
0.083 3.95 | 0.583 94.77 | 1.083 9.92 | 1.58 3.3z | meeemmmeeemmeeeeeee- = 1.000
0.167 3.95 | 0.667 94.77 | 1.167 9.92 | 1.67 3.37 used in: INTENSITY = A / (t + B)AC
0.250 8.18 | 0.750 36.99 | 1.250 6.46 | 1.75 2.60
0.333 8.18 | 0.833 36.99 | 1.333 6.46 | 1.83 2.60 puration of storm = 2.00 hrs
0.417 27.06 | 0.917 17.18 | 1.417 4.54 | 1.92 2.06 Storm time step = 10.00 min
0.500 27.06 | 1.000 17.18 | 1.500 4.54 | 2.00 2.06 Time to peak ratio = 0.33
unit Hyd Qpeak (cms)=  0.003 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |"' hrs mm/hr | hrs mm/hr
PEAK FLOW (cms)= 0.001 (i) 0.00 4.51 | 0.50 108.42 | 1.00 11.35 | 1.50 3.85
TIME TO PEAK (hrs)= 0.917 0.17 9.35 | 0.67 42.32 | 1.17 7.39 | 1.67 2.97
RUNOFF VOLUME (mm)=10.140 0.33 30.96 | 0.83 19.65 | 1.33 5.20 | 1.83 2.36
TOTAL RAINFALL  (mm)= 36.179
RUNOFF COEFFICIENT = 0.280
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. e
| cALIB |
——————————————————————————————————————————————————————————————————————————————— | STANDHYD ( 0015) | Area (ha)= 0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 57.90 Dir. Conn.(%)= 57.90
| ADD HYD ( 0014)| IMPERVIOUS PERVIOUS (i)
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. surface Area (ha)= 0.14 0.10
———————————————————— (ha) (cms) (hrs) (mm) Dep. Storage (mm)= 1.00 1.50
IpDl1= 1 ( 0010): 1.55 0.084 0.92 22.94 Averaﬁe Slope (%)= 1.00 2.00
+ ID2= 2 ( 0013): 0.25 0.023 0.83 33.16 Lengt (m)= 40.41 40.00
Mannings n = 0.013 0.250
ID =3 ( 0014): 1.80 0.107 0.92 24.35
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
---- TRANSFORMED HYETOGRAPH ----
———————————————————— TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
| ADD HYD ( 0014)| hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
3+ 2= 1 | AREA QPEAK TPEAK R.V. 0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 3.85
———————————————————— (ha) (cms) (hrs) (mm) 0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85
Ipl= 3 ( 0014): 1.80 0.107 0.92 24.35 0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97
+ ID2= 2 ( 0007): 0.02 0.001 0.92 10.14 0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97
0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36
ID=1( 0014): 1.81 0.107 0.92 24.22 0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. Max.Eff.Inten. (mm/hr)= 108.42 46.15
——————————————————————————————————————————————————————————————————————————————— over (min) 5.00 15.00
Storage Coeff. (min)= 1.44 (i) 11.05 (i)
unit Hyd. Tpeak (min)= 5.00 15.0
\ \% I SSSSS U u A L (v 6.2.2015) unit Hyd. peak (cms)= 0.33 0.09
\ vV I SS u U AA L *TOTALS*
vV Vv I SS U U AAAAA L PEAK FLOW (cms)= 0.04 0.01 0.047 (iii)
vV Vv I SS U U A A L TIME TO PEAK (hrs)= 0.67 0.83 0.67
wW I SSSSS UuUUU A LLLLL RUNOFF VOLUME (mm)= 40.39 18.78 31.27
TOTAL RAINFALL  (mm)= 41.39 41.39 41.39

SIMULATION : 3 - 10 Year
e dedede e de e e e de e e e

| CHICAGO STORM |

IDF curve parameters: A 2819.000




RUNOFF COEFFICIENT = 0.98 0.45 0.76
** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! ---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
Ia = Dep. Storage (Above) 0.083 4.51 | 0.583 108.42 1.083 11.35 | 1.58 3.85
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85
THAN THE STORAGE COEFFICIENT. 0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97
0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36
——————————————————————————————————————————————————————————————————————————————— 0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36
| CALIB | Max.Eff.Inten.(mm/hr)= 108.42 46.15
| NASHYD ( 0005)| Area (ha)= 0.46 curve Number (CN)= 71.0 over (min) 5.00 5.00
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00 Storage Coeff. (min)= 1.00 (i) 3.84 (i)
———————————————————— U.H. TpChrs)= 0.20 unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.25
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. *TOTALS*
PEAK FLOW (cms)= 0.02 0.00 0.021 (iii)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 40.39 18.78 38.22
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 41.39 41.39 41.39
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr RUNOFF COEFFICIENT = 0.98 0.45 0.92
0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 .85
0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85 ##dk WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP
0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97
0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36 CN* = 85.0 Ia = Dep. Storage (Above)
0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
unit Hyd Qpeak (cms)= 0.089 (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
PEAK FLOW (cms)= 0.017 (i)
TIME TO PEAK Chrs)=0.917 e
RUNOFF VOLUME (mm)= 9.431 | CALIB |
TOTAL RAINFALL  (mm)= 41.391 | STANDHYD ( 0001) | Area (ha)= 0.09
RUNOFF COEFFICIENT = 0.228 |ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.08 0.01
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
| CcALIB | Lengt! (m)= 24.22 40.00
| NASHYD ( 0004) | Area (ha)= 0.12 curve Number (CN)= 71.0 Mannings n = 0.013 0.250
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
77777777777777777777 U.H. TpChrs)= 0.20 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
—--- TRANSFORMED HYETOGRAPH ---- hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 3.85
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85
0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 3.85 0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97
0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85 0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97
0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97 0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36
0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97 0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36
0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36
0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36 Max.Eff.Inten. (mm/hr)= 108.42 46.15
over (min) 5.00 5.00
unit Hyd Qpeak (cms)= 0.024 Storage Coeff. (min)= 1.06 (i1) 3.89 (i1)
unit Hyd. Tpeak (min)= 5.00 5.00
PEAK FLOW (cms)= 0.005 (i) unit Hyd. peak (cms)= 0.34 0.25
TIME TO PEAK Chrs)= 0.917 *TOTALS*
RUNOFF VOLUME (mm)= 9.428 PEAK FLOW (cms)= 0.02 0.00 0.025 (iii)
TOTAL RAINFALL  (mm)= 41.391 TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF COEFFICIENT = 0.228 RUNOFF VOLUME (mm)= 40.39 18.78 38.22
TOTAL RAINFALL  (mm)= 41.39 41.39 41.39
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. RUNOFF COEFFICIENT = 0.98 0.45 0.92
——————————————————————————————————————————————————————————————————————————————— #%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
| CALIB | ) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
| STANDHYD ( 0002)| Area (ha)= 0.07 85.0 Ia = Dep. Storage (Above)
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00 Gi) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
———————————————————— THAN THE STORAGE COEFFICIENT.
IMPERVIOUS PERVIOUS (i) (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
surface Area (ha)= 0.07 0.01
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 22.21 40.00 | RESERVOIR( 0008)\ OVERFLOW IS OFF
Mannings n = 0.013 0.250 | IN= 2---> O
| oT= 5.0 m1n \ OUTFLOW STORAGE |  OUTFLOW STORAGE
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. [ e (cms) Cha.m.) | (cms) (ha.m.)




0.0000 0.0000 | 0.0063 0.0033 | e
0.0032 0.0008 | 0.0000 0.0000 | ADD HYD ( 0009) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
AREA QPEAK TPEAK R.V. | eeeememeeee—eeeeeeae- (ha) (cms) Chrs) (mm)
(ha) (cms) (hrs) (mm) Ipl= 1 ( 0009): 1.00 0.244 0.67 34.03
INFLOW : ID= 2 ( 0001) 0.088 0.025 0.67 38.22 + ID2= 2 ( 0005): 0.46 0.017 0.92 9.43
OUTFLOW: ID= 1 ( 0008) 0.088 0.005 1.00 37.52
=3 ( 0009): 1.46 0.253 0.67 26.22
PEAK  FLOW  REDUCTION [Qout/Q1n](7)— 18.81
TIME SHIFT OF PEAK FLOW n)= 20.00 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
MAXIMUM STORAGE  USED (ha.m.): 0.0021 e
———————————————————— | ADD HYD ( 0009) |
| cALIB | | + 2= 1 | AREA QPEAK TPEAK R.V.
| STANDHYD ( 0003)| Area (ha)= 0.80 ] e (ha) (cms) (hrs) (mm)
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00 Ipl= 3 ( 0009): 1.46 0.253 0.67 26.22
———————————————————— + ID2= 2 ( 0008): 0.09 0.005 1.00 37.52
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.72 0.08 =1 ( 0009): 1.55 0.257 0.67 26.86
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Length (m)= 73.03 40.00 e oo
Mannings n = 0.013 0.250 e
| RESERVOIR( 0010)\ OVERFLOW IS ON
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. | IN= 2---> 0 1|
| oT= 5.0 m1n | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) Cha.m.) | (cms) Cha.m.)
---- TRANSFORMED HYETOGRAPH ---- 0.0000 0.0000 | 0.1120 0.0200
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.0718 0.0039 | 0.1128 0.0200
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr 0.0853 0.0125 | 0.1142 0.0204
0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 3.85 0.0969 0.0173 | 0.1155 0.0212
0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85 0.1073 0.0200 | 0.0000 0.0000
0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97
0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97 AREA QPEAK TPEAK R.V.
0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36 (ha) (cms) (hrs) (mm)
0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36 INFLOW : ID= 2 ( 0009) 1.550 0.257 0.67 26.86
OUTFLOW: ID= 1 ( 0010) 1.550 0.091 0.92 26.86
Max.Eff.Inten.(mm/hr)= 108.42 25.19 OVERFLOW:ID= 3 ( 0003) 0.000 0.000 0.00 0.00
over (min) 5.00 5.00
Storage Coeff. (min)= 2.05 (i) 4.89 (i) TOTAL NUMBER OF SIMULATION OVERFLOW = 0
unit Hyd. Tpeak (min)= 5.00 5.00 CUMULATIVE TIME OF OVERFLOW (HOURS) = 0.00
unit Hyd. peak (cms)= 0.31 0.22 . PERCENTAGE OF TIME OVERFLOWING (%) = 0.00
*TOTALS*
PEAK FLOW (cms)= 0.22 0.01 0.221 (ii1) PEAK  FLOW  REDUCTION [Qout/Qin](%)= 35.40
TIME TO PEAK Chrs)= 0.67 0.67 0.67 TIME SHIFT OF PEAK FLOW (min)= 15.00
RUNOFF VOLUME (mm)= 40.39 11.08 37.46 MAXIMUM STORAGE  USED (ha.m.)= 0.0150
TOTAL RAINFALL  (mm)= 41.39 41.39 41.39
RUNOFF COEFFICIENT = 0.98 0.27 0.90 e
WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! oo
| Junction Command(0011) |
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: e
CN* = 71.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL AREA QPEAK  TPEAK R.V
THAN THE STORAGE COEFFICIENT. (ha) (cms) (hrs) (mm)
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. INFLOW : ID= 3( 0010) 0.00 0.00 0.00 0.00
OUTFLOW: ID= 2( 0011) 0.00 0.00 0.00 0.00
| ADD HYD ( 0009) | | cALIB |
+ | AREA QPEAK TPEAK R.V. | STANDHYD ( 0006)|  Area (ha)=  0.25
———————————————————— (ha) (cms) Chrs) (mm) |ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
Ipl= 1 ( 0002): 0.07 0.021 0.67 38.22 | mmmmmmemmmmmemeeeee-
+ ID2= 2 ( 0003): 0.80 0.221 0.67 37.46 IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.22 0.02
ID = 3 ( 0009): 0.87 0.242 0.67 37.52 Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. Lengt m)= 40.66 40.00
——————————————————————————————————————————————————————————————————————————————— Mannings n = 0.013 0.250
———————————————————— NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
| ADD HYD ( 0009) |
+ = | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) ---- TRANSFORMED HYETOGRAPH ----
IDl= 3 ( 0009): 0.87 0.242 0.67 37.52 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
+ ID2= 2 ( 0004): 0.12 0.005 0.92 9.43 hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 3.85
=1 (C 0009): 1.00 0.244 0.67 34.03 0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.85
0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97
7777777777777777777777777777777777777777777777777777777777777777777777777777777 0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.36
0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36




TOTAL RAINFALL (mm)=41.391

Max.Eff.Inten. (mm/hr)= 108.42 46.15 RUNOFF COEFFICIENT = 0.318
over (min) 5.00 5.00
Storage Coeff. (min)= 1.44 (1) 4.28 (i1) (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.23 e e e e e e e e e e e e oo
*TOTALS*
PEAK FLOW (cms)= 0.07 0.00 o0.oz0 Giiv | mmmmmmm e
TIME TO PEAK Chrs)= 0.67 0.67 0.67 | ADD HYD ( 0014)
RUNOFF VOLUME (mm)= 40.39 18.78 38.22 1+ 2= 3 AREA QPEAK TPEAK R.V.
TOTAL RAINFALL (mm) = 41.39 41.39 41.39 (ha) (cms) (hrs) (mm)
RUNOFF COEFFICIENT = 0.98 0.45 0.92 Ipl= 1 ( 0010): 1.55 0.091 0.92 26.86
+ ID2= 2 ( 0013): 0.25 0.023 0.83 38.22
WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
ID =3 ( 0014): 1.80 0.114 0.92 28.43

(i) oN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 85.0 Ia = Dep. Storage (Above) NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL e

THAN THE STORAGE COEFFICIENT.

(i1i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | e

——————————————————————————————————————————————————————————————————————————————— | 3+ 2=1 | AREA QPEAK TPEAK R.V.
—————————————————— (ha) (cms) Chrs) (mm)
1Dl 0014): 1.80 0.114 0.92 28.43
+ ID2= 2 ( 0007): 0.02 0.001 0.92 13.16
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm) ID =1 ( 0014): 1.81 0.114 0.92 28.29
R N HYDROGRAPH ~ 0011 <ID= 1> IS DRY.
R N :  HYDROGRAPH 0012 = HYDROGRAPH 0006 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Ipl= 1 ( 0011): 0.00 0.000 0.00 0.00 | eeeeme e e e e e e e e e e m e m e
+ ID2= 2 ( 0006): 0.25 0.070 0.67 38.22
FINISH
=3 ( 0012): 0.25 0.070 0.67 38.22
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
\% vV I SSSSS U U A L (v 6.2.2015)
| RESERVOIR( 0013) | OVERFLOW IS OFF \Y vV I SS u u AA L
| IN= 2---> OUT= | vV Vv I SS U U AAAAA L
| OUTFLOW STORAGE |  OuTFLOW STORAGE vV Vv I SS U U A A L
- cms (ha.m.) | (cms (ha.m.) wW I SSSSS UUUULU A A LLLLL
0.0000 0.0000 | 0.021, 0.0006
0.0078 0.0006 | 0.0221 0.0007 000 TTTTT TTTTT H H Y Y M M 000 ™
0.0110 0.0006 | 0.0224 0.0013 o o0 T T H H YY MMMM O O
0.0135 0.0006 | 0.0228 0.0033 o o T T H H Y M M 0O O
0.0156 0.0006 | 0.0231 0.0071 000 T T H H Y M M 000
0.0175 0.0006 | 0.0996 0.0124 Developed and Distributed by Smart City water Inc
0.0191 0.0006 | 0.1498 0.0148 Copyright 2007 - 2022 smart City water Inc
0.0207 0.0006 | 0.0000 0.0000 A1l rights reserved.
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm) ¥Rk%% D ETAILED OUTPUT ®¥¥%x
INFLOW : ID= 2 ( 0012) 0.248 0.070 0.67 38.22
OUTFLOW: ID= 1 ( 0013) 0.248 0.023 0.83 38.22
Input filename: C:\Program Files (x86)\Vvisual OTTHYMO 6.2.2015\v02\voin.dat
PEAK FLOW REDUCTION [Qout/Qin] (%)= 32.44 output filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\9d284304-8a94
TIME SHIFT OF PEAK FLOW (min)= 10.00 Summary filename: C:\Users\Colin\AppData\Local\Civica\vH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\9d284304-8a94
MAXIMUM STORAGE  USED (ha.m.)= 0.0038
------------------------------------------------------------------------------- DATE: 10-29-2026 TIME: 09:05:51
| cAL1iB | USER:
| NASHYD ( 0007)| Area (ha)= 0.02 curve Number (CN)= 80.0
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.20
COMMENTS :

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 4.51 | 0.583 108.42 | 1.083 11.35 | 1.58 .85
0.167 4.51 | 0.667 108.42 | 1.167 11.35 | 1.67 3.5 | mmmmmmmmmmmmmm e
0.250 9.35 | 0.750 42.32 | 1.250 7.39 | 1.75 2.97 | CHICAGO STORM | IDF curve parameters: A=4318.000
0.333 9.35 | 0.833 42.32 | 1.333 7.39 | 1.83 2.97 | ptotal= 58.62 mm | B= 27.000
0.417 30.96 | 0.917 19.65 | 1.417 5.20 | 1.92 2.3 e c=  1.000
0.500 30.96 | 1.000 19.65 | 1.500 5.20 | 2.00 2.36 used in:  INTENSITY = A / (t + B)AC
unit Hyd Qpeak (cms)= 0.003 puration of storm = 2.00 hrs
Storm time step = 10.00 min
PEAK FLOW (cms)= 0.001 (i) Time to peak ratio = 0.33
TIME TO PEAK (hrs)= 0.917
RUNOFF VOLUME (mm)=13.160 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN




hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.00 9.45 | 0.50 116.70 | 1.00 21.23 | 1.50 8.20
0.17 17.92 | 0.67 60.60 | 1.17 14.67 | 1.67 6.47
0.33 47.01 | 0.83 33.48 | 1.33 10.74 | 1.83 5.23
| cAL1iB |
| STANDHYD ( 0015)| Area (ha)=  0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 57.90 Dir. Conn.(%)= 57.90
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.14 0.10
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt! m)= 40.41 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO

5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RAIN

| |
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 9.45 | 0.583 116.70 | 1.08 21.23 | 1.58 8.20
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67 8.20
0.250 17.92 | 0.75 60.60 | 1.250 14.67 | 1.75 6.47
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83 6.47
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92 5.23
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00 5.23
Max.Eff.Inten.(mm/hr)= 116.70 60.72
over (min) 5.00 15.00
Storage Coeff. (min)= 1.39 (1) 10.01 (1)
unit Hyd. Tpeak (min)= 5.00 15.00
unit Hyd. peak (cms)= 0.33 0.10
*TOTALS*
PEAK FLOW (cms)= 0.05 0.01 0.052 (iii)
TIME TO PEAK (hrs)= 0.67 0.83 0.67
RUNOFF VOLUME (mm)= 57.62 32.00 46.81
TOTAL RAINFALL (mm)= 58.62 58.62 58.62
RUNOFF COEFFICIENT = 0.98 0.55 0.80

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

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

CN*
(i) TIME STEP (DT) SHOULD BE SMALLER
THAN THE STORAGE COEFFICIENT.

OR EQUAL

(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ~ ( 0005)| Area (ha)= 0.46
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00

———————————————————— U.H. TpChrs)=  0.20
NOTE: RAINFALL WAS TRANSFORMED TO

curve Number (CN)= 71.0
# of Linear Res.(N)= 3.00

5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN

TIME RAIN | TIME RAIN

| |
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr

0.083 9.45 | 0.583 116.70 | 1.083 21.23 | 1.58 8.20
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67 8.20
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75 6.47
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83 6.47
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92 5.23
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00 5.23

unit Hyd Qpeak (cms)= 0.089

PEAK FLOW (cms)= 0.028 (i)

TIME TO PEAK (hrs)=  0.917

RUNOFF VOLUME (mm)=18.233

TOTAL RAINFALL  (mm)= 58.617
RUNOFF COEFFICIENT = 0.311

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

| cALIB |
| NASHYD ( 0004) | Area (ha)= 0.12
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00

———————————————————— U.H. TpChrs)=  0.20
NOTE: RAINFALL WAS TRANSFORMED TO

Curve Number (cN)= 71.0
# of Linear Res.(N)= 3.00

5.0 MIN. TIME STEP.

- TRANSFORMED HYETOGRAPH -—--
T

TIME RAIN | IME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
0.083 9.45 | 0.583 116.70 | 1.083 21.23 | 1.58
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00

Unit Hyd Qpeak (cms)=

0
PEAK FLOW (cms)= 0.008 (i)
TIME TO PEAK Chrs)= 0.917
RUNOFF VOLUME (mm)=18.

TOTAL RAINFALL  (mm)= 58.617
RUNOFF COEFFICIENT = 0.311

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

| CALIB |

| STANDHYD ( 0002)| Area (ha)=  0.07

|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00

IMPERVIOUS

surface Area (ha)= 0.07
Dep. Storage (mm) = 1.00
Average Slope (%)= 1.00
Length (m)= 22.21
Mannings n = 0.013

NOTE: RAINFALL WAS TRANSFORMED TO

Dir. Conn.(%)= 90.00
PERVIOUS (i)
0.01
1.50
2.00
40.00
0.250

5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs
0.083 9.45 | 0.583 116.70 | 1.08 21.23 | 1.58
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00
Max.Eff.Inten.(mm/hr)= 116.70 60.72
over (min) 5.00 5.00
Storage Coeff. (min)= 0.97 (i) 3.73 (1)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.25
*TOTALS™*
PEAK FLOW (cms)= 0.02 0.00 0.023 (ii1)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 57.62 32.00 55.04
TOTAL RAINFALL  (mm)= 58.62 58.62 58.62
RUNOFF COEFFICIENT = 0.98 0.55 0.94

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

(6D] CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
Ia = Dep. Storage (Above)
Gi) TIME STEP (DT) SHOULD BE SMALLER
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| care |
STANDHYD (  0001) | Area (ha)= 0.09

|
|
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00
IMPERVIOUS
surface Area (ha)= 0.08
Dep. Storage (mm)= 1.00

Average Slope %)= 1.00

OR EQUAL

Dir. Conn.(%)= 90.00
PERVIOUS (i)
0.01
1.50
2.00

RAIN

RAIN




Length m)=
Mannings n =

24.22
0.013

NOTE: RAINFALL WAS TRANSFORMED TO

40.00
0.250

5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

unit Hyd. peak (cms)= 0.31 0.22

*TOTALS*
PEAK FLOW (cms)= 0.23 0.01 0.240 (ii1)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 57.62 20.28 53.88
TOTAL RAINFALL  (mm)= 58.62 58.62 58.62
RUNOFF COEFFICIENT = 0.98 0.35 0.92

##%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

I ADD HYD ( 0009) |

+ 2= 3 | AREA QPEAK TPEAK R.V.
77777777777777777777 (ha) (cms) (hrs) (mm)
IDl= 1 ( 0002): 0.07 0.023 0.67 55.04

+ ID2= 2 ( 0003): 0.80 0.240 0.67 53.88

ID = 3 ( 0009): 0.87 0.263 0.67 53.98

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0009): 0.87 0.263 0.67 53.98

+ ID2= 2 ( 0004): 0.12 0.008 0.92 18.23

ID =1 ( 0009): 1.00 0.267 0.67 49.54

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

+ 2= AREA QPEAK TPEAK R.V.
77777777777777777777 (ha) (cms) (hrs) (mm)
I01= 1 ( 0009): 1.00 0.267 0.67 49.54

+ ID2= 2 ( 0005): 0.46 0.028 0.92 18.23

=3 ( 0009): 1.46 0.281 0.67 39.60

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

ADD HYD ( 0009) |
3+ 2=1

AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0009): 1.46 0.281 0.67 39.60
+ ID2= 2 ( 0008): 0.09 0.006 1.08 54.39
=1 ( 0009): 1.55 0.285 0.67 40.44
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR( 0010) |
| IN= 2---> ouT= 1
|

OVERFLOW IS ON

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 9.45 | 0.583 116.70 | 1.083 21.23 | 1.58 .20
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67 8.20
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75 6.47
0.333  17.92 | 0.833 60.60 | 1.333 14.67 | 1.83 6.47
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92 5.23
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00 5.23
Max.Eff.Inten.(mm/hr)= 116.70 60.72
over (min) 5.00 5.00
Storage Coeff. (min)= 1.03 (i) 3.78 (i1)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.25
*TOTALS*
PEAK FLOW (cms)= 0.03 0.00 0.027 (iii)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 57.62 32.00 55.04
TOTAL RAINFALL  (mm)= 58.62 58.62 58.62
RUNOFF COEFFICIENT = 0.98 0.55 0.94
* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) oN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| RESERVOIR( 0008)| OVERFLOW IS OFF
= 2---> OUT= 1
| DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) ha.m.)
0.0000 0.0000 | 0.0063 0.0033
0.0032 0.0008 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0001) 0.088 0.027 0.67 55.04
OUTFLOW: ID= 1 ( 0008) 0.088 0.006 1.08 54.39
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 20.94
TIME SHIFT OF PEAK FLOW (min)= 25.00
MAXIMUM STORAGE  USED (ha.m.)=0.0028
| CALIB |
| STANDHYD ( 0003)| Area (ha)= 0.80
|1D= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.72 0.08
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt! m)= 73.03 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 9.45 | 0.583 116.70 | 1.083 21.23 | 1.58 8.20
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67 8.20
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75 6.47
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83 6.47
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92 5.23
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00 5.23
Max.Eff.Inten.(mm/hr)= 116.70 34.99
over (min) 5.00 5.00
Storage Coeff. (min)= 1.99 (i) 4.74 (i)
unit Hyd. Tpeak (min)= 00 00

DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) Cha.m.)
0.0000 0.0000 | 0.1120 0.0200
0.0718 0.0039 | 0.1128 0.0200
0.0853 0.0125 | 0.1142 0.0204
0.0969 0.0173 |  0.1155 0.0212
0.1073 0.0200 |  0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 ( 0009) 1.550 0.285 0.67 40.44
OUTFLOW: ID= 1 ( 0010) 1.550 0.115 1.00 40.44
OVERFLOW:ID= 3 ( 0003) 0.000 0.000 0.00 0.00

TOTAL NUMBER OF SIMULATION OVERFLOW = 0
CUMULATIVE TIME OF OVERFLOW (HOURS) = 0.00




PERCENTAGE OF TIME OVERFLOWING %) = 0.00
PEAK FLOW REDUCTION [Qout/Qin] (%)= 40.34

TIME SHIFT OF PEAK FLOW (min)= 20.00
MAXIMUM STORAGE  USED (ha.m.)= 0.0210

AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 3( 0010) 0.00 0.00 0.00 0.00
OUTFLOW: ID= 2( 0011) 0.00 0.00 0.00 0.00

| CALIB |
| STANDHYD ( 0006) | Area (ha)=  0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.22 0.02
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt! m)= 40.66 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 9.45 | 0.583 116.70 | 1.08 21.23 | 1.58 8.20
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67 8.20
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75 6.47
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83 6.47
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92 5.23
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00 5.23
Max.Eff.Inten.(mm/hr)= 116.70 60.72
over (min) 5.00 5.00
Storage Coeff. (min)= 1.40 (1) 4.15 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= 0.33 0.24
*TOTALS*
PEAK FLOW (cms)= 0.07 0.00 0.076 (iii)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 57.62 32.00 55.05
TOTAL RAINFALL  (mm)= 58.62 58.62 58.62
RUNOFF COEFFICIENT = 0.98 0.55 0.94
WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) oN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
R N HYDROGRAPH ~ 0011 <ID= 1> IS DRY.
R N :  HYDROGRAPH 0012 = HYDROGRAPH 0006
Ipl= 1 ( 0011): 0.00 0.000 0.00 0.00
+ ID2= 2 ( 0006): 0.25 0.076 0.67 55.05
=3 ( 0012): 0.25 0.076 0.67 55.05
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
I RESE;VOIR( 0013)I OVERFLOW IS OFF
IN= 2--->
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
77777777777777777777 (cms) (ha.m.) | (cms) Cha.m.)

0.0000 0.0000 | 0.0218 0.0006

0.0078 0.0006 | 0.0221 0.0007
0.0110 0.0006 | 0.0224 0.0013
0.0135 0.0006 | 0.0228 0.0033
0.0156 0.0006 | 0.0231 0.0071
0.0175 0.0006 | 0.0996 0.0124
0.0191 0.0006 | 0.1498 0.0148
0.0207 0.0006 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0012) 0.248 0.076 0.67 55.05
OUTFLOW: ID= 1 ( 0013) 0.248 0.023 1.00 55.05
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 30.01
TIME SHIFT OF PEAK FLOW (min)= 20.00
MAXIMUM STORAGE  USED (ha.m.)= 0.0052

CALIB |
NASHYD ( 0007)| Area (ha)= 0.02 curve Number (CN)= 80.0

ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.20

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 9.45 | 0.583 116.70 | 1.083 21.23 | 1.58 8.20
0.167 9.45 | 0.667 116.70 | 1.167 21.23 | 1.67 8.20
0.250 17.92 | 0.750 60.60 | 1.250 14.67 | 1.75 6.47
0.333 17.92 | 0.833 60.60 | 1.333 14.67 | 1.83 6.47
0.417 47.01 | 0.917 33.48 | 1.417 10.74 | 1.92 5.23
0.500 47.01 | 1.000 33.48 | 1.500 10.74 | 2.00 5.23
unit Hyd Qpeak (cms)= 0.003
PEAK FLOW (cms)= 0.001 (i)
TIME TO PEAK (hrs)= 0.917
RUNOFF VOLUME (mm)=24.379
TOTAL RAINFALL  (mm)= 58.617
RUNOFF COEFFICIENT = 0.416
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
Ipl= 1 ( 0010): 1.55 0.115 1.00 40.44
+ ID2= 2 ( 0013): 0.25 0.023 1.00 55.05
ID =3 ( 0014): 1.80 0.138 1.00 42.45
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( 0014)|
| 3+ 2=1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
IDl= 3 ( 0014): 1.80 0.138 1.00 42.45
+ ID2= 2 ( 0007): 0.02 0.001 0.92 24.38
=1 (C 0014): 1.81 0.139 1.00 42.29
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
\ vV I SSSSS U u A L (v 6.2.2015)
\% vV I Ss u U AA L
vV Vv I Ss U U AAAAA L
vV Vv I SS U U A A L
wW I SSSSS UUUUU A A LLLLL
000 TTTTT TTTTT H H Y Y M M 000 ™
o o T T H H YY MMMM O O
o o T T H H Y M M O O
000 T T H H Y M M 000




Developed and Distributed by Smart City water Inc
Copyright 2007 - 2022 smart City water Inc
All rights reserved.

DETAILED OUTPUT *

Input filename: C:\Program Files (x86)\Vvisual OTTHYMO 6.2.2015\v02\voin.dat

output filename: C:\Users\cColin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\1c8deOc3-8aaa
summary filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\1c8de0c3-8aaa

DATE: 10-29-2026 TIME: 09:05:50
USER:

COMMENTS :

** SIMULATION : 5 - 50 vear

| CHICAGO STORM | IDF curve parameters: A=4750.000
| Ptotal= 65.84 mm | B= 24.000
———————————————————— c= 1.000

used in: INTENSITY = A / (t + B)AC

pburation of storm = 2.00 hrs
storm time step =~ = 10.00 min
Time to peak ratio =

TIME RAIN
hrs mm/hr

I : TIME RAIN | TIME RAIN
0.00 9.77 |
|

|

| hrs mm/hr | hrs mm/hr
.50 139.71 I 1.00 22.56 | 1.50 8.44

|

0
0.17 18.93 0.67 68.44 1.17 15.36 | 1.67 6.62
0.33  52.37 0.83  36.37 1.33  11.13 | 1.83 5.33
| CALIB |
| STANDHYD ( 0015)| Area (ha)=  0.25
|ID= 1 DT= 5.0 min | Total Imp(%)= 57.90 Dir. Conn.(%)= 57.90
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.14 0.10
Dep. Storage (mm) = 1.00 1.50
Average Slope (%)= 1.00 2.00
Length m)= 40.41 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 9.77 | 0.583 139.71 | 1.08 22.56 | 1.58 8.44
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67 8.44
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75 6.62
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83 6.62
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92 5.33
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00 5.33
Max.Eff.Inten.(mm/hr)= 139.71 78.06
over (min) 5.00 10.00
Storage Coeff. (min)= 1.30 (i) 9.09 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.33 0.12
*TOTALS*
PEAK FLOW (cms)= 0.06 0.02 0.068 (iii)
TIME TO PEAK Chrs)= 0.67 0.75 0.67
RUNOFF VOLUME (mm)= 64.84 37.92 53.48
TOTAL RAINFALL  (mm)= 65.84 65.84 65.84
RUNOFF COEFFICIENT = 0.98 0.58 0.81

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

(i) N PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN 85.0 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|

| NASHYD ( 0005) | Area (ha)= 0.46 curve Number (CN)= 71.0
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 0.20

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

- TRANSFORMED HYETOGRAPH -
TIME | RAIN | TIME RAIN

|

hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.083 9.77 | 0.583 139.71 | 1.083 22.56 | 1.58 8.44
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67 8.44
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75 6.62
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83 6.62
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92 5.33
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00 5.33

unit Hyd Qpeak (cms)=

0
PEAK FLOW (cms)= 0
TIME TO PEAK Chrs)= 0.91
RUNOFF VOLUME (mm)= 22.
TOTAL RAINFALL  (mm)= 65.836
RUNOFF COEFFICIENT = 0.341

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

|

| NASHYD ( 0004) | Area (ha)= 0.12 Ccurve Number (CN)= 71.0
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.20

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr

0.083 9.77 | 0.583 139.71 | 1.083 22.56 | 1.58 8.44
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67 8.44
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75 6.62
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83 6.62
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92 5.33
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00 5.33

unit Hyd Qpeak (cms)= 0.024

PEAK FLOW (cms)= 0.010 (i)

TIME TO PEAK (hrs)=  0.917

RUNOFF VOLUME (mm)=22.439

TOTAL RAINFALL  (mm)= 65.836
RUNOFF COEFFICIENT = 0.341

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

| cALIB |
| STANDHYD ( 0002) | Area (ha)= 0.07
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.07 0.01
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 22.21 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN




hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs
0.083 9. | 0.583 139.71 | 1.08 22.56 | 1.58
0.167 9.77 | 0.667 139.71 | 1.167 22 56 | 1.67
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00
Max.Eff.Inten.(mm/hr)= 139.71 78.06
over (min) 5.00 5.00
Storage Coeff. (min)= 0.91 (i) 3.47 (i1)
unit Hyd. Tpeak (min 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.26
*TOTALS*
PEAK FLOW (cms)= 0.03 0.00 0.028 (iii)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 64.84 37.92 62.13
TOTAL RAINFALL  (mm)= 65.84 65.84 65.84
RUNOFF COEFFICIENT = 0.98 0.58 0.94
WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) oN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0001)| Area (ha)=  0.09
|1D= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.08 0.01
Dep. Storage (mm) = 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 24.22 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs
0.083 9.77 | 0.583 139.71 | 1.08 22.56 | 1.58
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00
Max.Eff.Inten.(mm/hr)= 139.71 78.06
over (min) 5.00 5.00
Storage Coeff. (min)= 0.95 (i) 3.52 (i1)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.26
*TOTALS*
PEAK FLOW (cms)= 0.03 0.00 0.033 (iii)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 64.84 37.92 62.13
TOTAL RAINFALL  (mm)= 65.84 65.84 65.84
RUNOFF COEFFICIENT = 0.98 0.58 0.94

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| RESERVOIR( 0008)|
| IN= 2---> ouT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
77777777777777777777 (cms) (ha.m.) I (cms) (ha.m.)
I

OVERFLOW IS OFF

0.0000 0.0000
0.0032 0.0008

AREA QPEAK TPEAK R.V.

RAIN
mm/hr
8.44
8.44

(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 ( 0001) 0.088 0.033 0.67 62.13
OUTFLOW: ID= 1 ( 0008) 0.088 0.006 1.08 61.45
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 19.25
TIME SHIFT OF PEAK FLOW (min)= 25.00
MAXIMUM STORAGE  USED (ha.m.)=0.0033
| CALIB |
| STANDHYD ( 0003) | Area (ha)=0.80
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.72 0.08
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 73.03 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
-—— TRANSFORMED HYETOGRAPH -——-
TIME RAIN | TIME | RAIN | TIME
hrs mm/hr | hrs mm/hr | " hrs mm/hr | hrs
0.083 9.77 | 0.583 139.71 | 1.083 22.56 | 1.58
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00
Max.Eff.Inten.(mm/hr)= 139.71 46.28
over (min) 5.00 5.00
Storage cCoeff. (min)= 1.85 (i1) 4.41 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.32 0.23
*TOTALS*
PEAK FLOW (cms)= 0.28 0.01 0.289 (iii)
TIME TO PEAK (hrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 64.84 24.63 60.81
TOTAL RAINFALL  (mm)= 65.84 65.84 65.84
RUNOFF COEFFICIENT = 0.98 0.37 0.92

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
Ipl= 1 ( 0002): 0.07 0.028 0.67 62.13

+ ID2= 2 ( 0003): 0.80 0.289 0.67 60.81

ID = 3 ( 0009): 0.87 0.316 0.67 60.92

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 3 ( 0009): 0.87 0.316 0.67 60.92

+ ID2= 2 ( 0004): 0.12 0.010 0.92 22.44

=1 (C 0009): 1.00 0.321 0.67 56.14

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD_ ( 0009) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)




Ipl= 1 ( 0009): 1.00 0.321 0.67 56.14 unit Hyd. Tpeak (min)= 5.00 5.00
+ ID2= 2 ( 0005): 0.46 0.036 0.92 22.44 unit Hyd. peak (cms)= 0.33 0.25
*TOTALS*
ID =3 ( 0009): 1.46 0.341 0.67 45.45 PEAK FLOW (cms)= 0.09 0.01 0.092 (iii)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. RUNOFF VOLUME (mm)= 64.84 37.92 62.14
——————————————————————————————————————————————————————————————————————————————— TOTAL RAINFALL  (mm)= 65.84 65.84 65.84
RUNOFF COEFFICIENT = 0.98 0.58 0.94
| ADD HYD ( 0009) | * WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
3+ 2=1 | AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm) (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
Ip1= 3 ( 0009): 1.46 0.341 0.67 45.45 CN* = 85.0 Ia = Dep. Storage (Above)
+ ID2= 2 ( 0008): 0.09 0.006 1.08 61.45 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
=1 ( 0009): 1.55 0.345 0.67 46.36 (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. -
| RESERVOIR( 0010)| OVERFLOW IS ON | ADD HYD ( 0012)|
| IN= 2---> ouT= 1 | | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
| bT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE | s (ha) (cms) (hrs) (mm)
———————————————————— (cms) (ha.m.) | (cms) (ha.m.) Ipl= 1 ( 0011): 0.12 0.094 0.83 46.29
0.0000 0.0000 | 0.1120 0.0200 + ID2= 2 ( 0006): 0.25 0.092 0.67 62.14
0.0718 0.0039 | 0.1128 0.0200
0.0853 0.0125 | 0.1142 0.0204 ID =3 ( 0012): 0.37 0.140 0.83 57.00
0.0969 0.0173 | 0.1155 0.0212
0.1073 0.0200 | 0.0000 0.0000 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm) | RESERVOIR( 0013)\ OVERFLOW IS OFF
INFLOW : ID= 2 ( 0009) 1.550 0.345 0.67 46.36 | IN= 2---> ouT= 1 |
OUTFLOW: ID= 1 ( 0010) 1.431 0.116 0.83 46.29 | DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
OVERFLOW:ID= 3 ( 0003) 0.119 0.094 0.83 46.29 | meeememememe—emeeee- (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.021 0.0006
TOTAL NUMBER OF SIMULATION OVERFLOW = 3 0.0078 0.0006 | 0.0221 0.0007
CUMULATIVE TIME OF OVERFLOW (HOURS) = 0.25 0.0110 0.0006 | 0.0224 0.0013
PERCENTAGE OF TIME OVERFLOWING (%) = 4.92 0.0135 0.0006 | 0.0228 0.0033
0.0156 0.0006 | 0.0231 0.0071
PEAK  FLOW  REDUCTION [Qout/Qm] (A)= 33.45 0.0175 0.0006 | 0.0996 0.0124
TIME SHIFT OF PEAK FLOW n)= 10.00 0.0191 0.0006 | 0.1498 0.0148
MAXIMUM STORAGE USED (ha.m.): 0.0212 0.0207 0.0006 | 0.0000 0.0000
——————————————————————————————————————————————————————————————————————————————— AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
—————————————————————————— INFLOW : ID= 2 ( 0012) 0.367 0.140 0.83 57.00
| Junction Command(0011) | OUTFLOW: ID= 1 ( 0013) 0.367 0.064 0.92 57.00
PEAK  FLOW  REDUCTION [Qout/Q'ln](/) 45.65
AREA QPEAK  TPEAK R.V. TIME SHIFT OF PEAK FLOW (min)= 5.00
(ha) (cms) (hrs) (mm) MAXIMUM STORAGE USED (ha.m.)= 0.0101
INFLOW : ID= 3( 0010) 0.12 0.09 0.83 46.29
OUTFLOW: ID= 2( 0011) 0.12 0.09 0.83 46.29 | emeemmeeem e e
------------------------------------------------------------------------------- | |
———————————————————— | NASHYD ~ ( 0007)| Area (ha)= 0.02  Curve Number  (CN)= 80.0
| CALIB | |ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
| STANDHYD ( 0006) | Area ¢(ha)=  0.25 ] e U.H. TpChrs)= 0.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
———————————————————— NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.22 0.02
Dep. Storage (mm)= 1.00 1.50 ---- TRANSFORMED HYETOGRAPH ----
Average Slope (%)= 1.00 2.00 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
Length (m)= 40.66 40.00 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
Mannings n = 0.013 0.250 0.083 9.77 | 0.583 139.71 | 1.083 22.56 | 1.58 8.44
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67 8.44
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75 6.62
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83 6.62
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92 5.33
-——- TRANSFORMED HYETOGRAPH ——-- 0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00 5.33
TIME RAIN | TIME | RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr unit Hyd Qpeak (cms)= 0.003
0.083 9.77 | 0.583 139.71 | 1.08 22.56 | 1.58 8.44
0.167 9.77 | 0.667 139.71 | 1.167 22.56 | 1.67 8.44 PEAK FLOW (cms)= 0.002 (i)
0.250 18.93 | 0.750 68.44 | 1.250 15.36 | 1.75 6.62 TIME TO PEAK Chrs)= 0.917
0.333 18.93 | 0.833 68.44 | 1.333 15.36 | 1.83 6.62 RUNOFF VOLUME (mm)=29.619
0.417 52.37 | 0.917 36.37 | 1.417 11.13 | 1.92 5.33 TOTAL RAINFALL (mm)=65.836
0.500 52.37 | 1.000 36.37 | 1.500 11.13 | 2.00 5.33 RUNOFF COEFFICIENT =  0.450
Max.Eff.Inten. (mm/hr)= 139.71 78.06 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
over (min) 5.00 5.00
Storage Coeff. (min)= 1.30 (i) 3.87 (A1) e




|ID= 1 DT= 5.0 min | Total Imp(%)= 57.90 Dir. Conn.(%)= 57.90

| ADD HYD ( 0014)| IMPERVIOUS PERVIOUS (i)
1+ 2= 3 | AREA QPEAK TPEAK R.V. surface Area (ha)= 0.14 0.10
———————————————————— (ha) (cms) (hrs) (mm) Dep. Storage (mm) = 1.00 1.50
Ipl= 1 ( 0010): 1.43 0.116 0.83 46.29 Averaﬁe Slope (%)= 1.00 2.00
+ ID2= 2 ( 0013): 0.37 0.064 0.92 57.00 Lengt! m)= 40.41 40.00
Mannings n = 0.013 0.250
ID =3 ( 0014): 1.80 0.180 0.92 48.48

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

—---- TRANSFORMED HYETOGRAPH ----

———————————————————— TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
| ADD HYD ( 0014)| hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
3+ 2=1 | AREA QPEAK TPEAK R.V. 0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58 8.96
77777777777777777777 (ha) (cms) (hrs) (mm) 0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67 8.96
Ipl= 3 ( 0014): 1.80 0.180 0.92 48.48 0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75 7.78
+ ID2= 2 ( 0007): 0.02 0.002 0.92 29.62 0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83 7.78
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92 6.90
=1 (C 0014): 1.81 0.181 0.92 48.31 0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00 6.90
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. Max.Eff.Inten.(mm/hr)= 203.31 116.81
——————————————————————————————————————————————————————————————————————————————— over (min) 5.00 10.00
Storage Coeff. (min)= 1.12 (i) 5.79 (i1)
unit Hyd. Tpeak (min)= 5.00 10.00
v vV I SSSSS U U A L (v 6.2.2015) unit Hyd. peak (cms)= 0.34 15
\Y vV I Ss u U AA L *TOTALS*
AR I SS U U AAAAA L PEAK FLOW (cms)= 0.08 0.03 0.102 (iii)
Y I SS U U A A L TIME TO PEAK Chrs)= 0.67 0.75 0.67
w I SSSSS UUULU A A LLLLL RUNOFF VOLUME (mm)= 66.89 39.63 55.39
TOTAL RAINFALL  (mm)= 67.89 67.89 67.89
000 TTTTT TTTTT H H Y Y M M 000 ™ RUNOFF COEFFICIENT = 0.99 0.58 0.82
o o T T H H YY MMMM O O
o o T T H H N M M 0O O WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP
000 T T H H Y M M 000
Developed and Distributed by Smart City water Inc (6D] CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
Copyright 2007 - 2022 Smart City water Inc 85.0 Ia = Dep. Storage (Above)
A1l rights reserved. i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

... THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

DETAILED OuUTPUT

Input filename: C:\Program Files (x86)\Vvisual OTTHYMO 6.2.2015\v02\voin.dat
output filename: C:\Users\Colin\AppData\Local\Civica\VH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\8e0d1b26-f9e3

|
NASHYD ( 0005) | Area (ha)= 0.46 curve Number (CN)= 71.0
Summary filename: C:\Users\Colin\AppData\Local\Civica\vH5\e72d54cd-959d-4ec8-9200-c0e4f41d014c\8e0d1b26-f9e3

ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.20

DATE: 10-29-2026 TIME: 09:05:50 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

USER:
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN

|
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
COMMENTS : 0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58 8.96
0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67 8.96
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75 7.78
- 0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83 7.78
* * * 0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92 6.90
b**SIMULATION : 6 - 100 Yegg* 0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00 6.90
unit Hyd Qpeak (cms)= 0.089
| CHICAGO STORM | IDF curve parameters: A=1770.000 PEAK FLOW (cms)= 0.044 (i)
| ptotal= 67.89 mm | B=  4.000 TIME TO PEAK (hrs)= 0.833
———————————————————— c=  0.820 RUNOFF VOLUME (mm)=23.688
used in: INTENSITY = A / (t + B)AC TOTAL RAINFALL (mm)= 67.888
RUNOFF COEFFICIENT = 0.349
puration of storm = 2.00 hrs
Storm time step = 10.00 min (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
Time to peak ratio = 0.33

TIME RAIN I
0.00 9.77 I
|

TIME RAIN
hrs mm/hr

| TIME RAIN | TIME RAIN
| hrs mm/hr | hrs mm/hr

.50 203.31 I 1.00 17.18 | 1.50 8.96
|

|
0 | NASHYD ( 0004) | Area (ha)= 0.12 curve Number (CN)= 71.0
0.17 15.10 0.67 50.96 1.17 13.06 | 1.67 7.78 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res.(N)= 3.00
0.33 38.21 0.83 25.51 1.33 10.60 | 1.83 690 | eeeeeemmeemeeee U.H. TpChrs)= 0.20

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

| CALIB | ---- TRANSFORMED HYETOGRAPH ----
| STANDHYD ( 0015)| Area (ha)=  0.25 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN




hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs
0.083 9. | 0.583 203.31 | 1.083 17.18 | 1.58
0.167 9.77 | 0.667 203.31 | 1.167 17 18 | 1.67
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75
0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92
0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00
unit Hyd Qpeak (cms)= 0.024
PEAK FLOW (cms)= 0.012 (i)
TIME TO PEAK Chrs)= 0.833
RUNOFF VOLUME (mm)=23.686
TOTAL RAINFALL  (mm)= 67.888
RUNOFF COEFFICIENT = 0.349
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| STANDHYD ( 0002)| Area (ha)=  0.07
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.07 0.01
Dep. Storage (mm) = 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 22.21 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
0.083 9.77 | 0.583 203.31 | 1.08 17.18 | 1.58
0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75
0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92
0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00
Max.Eff.Inten.(mm/hr)= 203.31 116.81
over (min) 5.00 5.00
Storage Coeff. (min)= 0.78 (i1) 2.99 (i)
Unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.34 0.28
*TOTALS*
PEAK FLOW (cms)= 0.04 0.00 0.040 (ii1i)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 66.89 39.63 64.15
TOTAL RAINFALL  (mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.58 0.94
#d%k%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| STANDHYD ( 0001) | Area (ha)= 0.09
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.08 0.01
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt! m)= 24.22 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs
0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58

RAIN

RAIN
mm/hr
8.96

0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75
0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92
0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00
Max.Eff.Inten.(mm/hr)= 203.31 116.81
over (min) 5.00 5.00
Storage Coeff. (min)= 0.82 (i) 3.03 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= 0.34 0.27
*TOTALS*
PEAK FLOW (cms)= 0.04 0.00 0.048 (iii)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 66.89 39.63 64.15
TOTAL RAINFALL  (mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.58 0.94
* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) N PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| RESERVOIR( 0008)\ OVERFLOW IS OFF
| IN= 2---> ouT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.0063 0.0033
0.0032 0.0008 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0001) 0.088 0.048 0.67 64.15
OUTFLOW: ID= 1 ( 0008) 0.088 0.007 0.92 63.50
PEAK  FLOW  REDUCTION [Qout/Q1n](A)— 13.79
TIME SHIFT OF PEAK FLOW n)= 15.00
MAXIMUM STORAGE  USED (ha m )= 0.0036
| CALIB |
| STANDHYD ( 0003)| Area (ha)= 0.80
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.72 0.08
Dep. Storage (mm) = 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 73.03 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs
0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58
0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75
0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92
0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00
Max.Eff.Inten.(mm/hr)= 203.31 70.97
over (min) 5.00 5.00
Storage Coeff. (min)= 1.59 (i) 3.80 (i)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.25
*TOTALS*
PEAK FLOW (cms)= 0.41 0.02 0.423 (ii1)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
RUNOFF VOLUME (mm)= 66.89 25.91 62.79
TOTAL RAINFALL  (mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.38 0.92

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




() oN PROCEDURE SELECTED FOR PERVIOUS LOSSES: ] e
N* 71.0 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL AREA QPEAK  TPEAK R.V.
THAN THE STORAGE COEFFICIENT. (ha) (cms) Chrs) (mm)
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. INFLOW : ID= 3( 0010) 0.20 0.18 0.67 47.88
OUTFLOW: ID= 2( 0011) 0.20 0.18 0.67 47.88
| ADD HYD ( 0009) | | cALIB |
+ 2= 3 | AREA QPEAK TPEAK R.V. | STANDHYD ( 0006)| Area (ha)= 0.25
(ha) (cms) (Chrs) (mm) |ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn.(%)= 90.00
Ipl= 1 ( 0002): 0.07 0.040 0.67 64.15 ] mmemme e
+ ID2= 2 ( 0003): 0.80 0.423 0.67 62.79 IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.22 0.02
=3 ( 0009): 0.87 0.463 0.67 62.90 Dep. Storage (mm) = 1.00 1.50
Average Slope (%)= 1.00 2.00
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. Length m= 40.66 40.00
——————————————————————————————————————————————————————————————————————————————— Mannings n = 0.013 0.250
———————————————————— NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
| ADD HYD ( 0009) |
= | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) ---- TRANSFORMED HYETOGRAPH ----
Ipl= 3 ( 0009): 0.87 0.463 0.67 62.90 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
+ ID2= 2 ( 0004): 0.12 0.012 0.83 23.69 hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58 8.96
ID =1 ( 0009): 1.00 0.470 0.67 58.03 0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67 8.96
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75 7.78
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83 7.78
------------------------------------------------------------------------------- 0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92 6.90
0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00 6.90
| ADD HYD ( 0009) | Max.Eff.Inten.(mm/hr)= 203.31 116.81
1+ 2= 3 | AREA QPEAK TPEAK R.V. over (min) 5.00 5.00
———————————————————— (ha) (cms) (Chrs) (mm) Storage Coeff. (min)= 1.12 (i) 3.33 (1)
Ipl= 1 ( 0009): 1.00 0.470 0.67 58.03 unit Hyd. Tpeak (min)= 5.00 5.0
+ ID2= 2 ( 0005): 0.46 0.044 0.83 23.69 unit Hyd. peak (cms)= 0.34 0.26
*TOTALS*
ID =3 ( 0009): 1.46 0.497 0.67 47.13 PEAK FLOW (cms)= 0.13 0.01 0.135 (ii1)
TIME TO PEAK Chrs)= 0.67 0.67 0.67
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. RUNOFF VOLUME (mm)= 66.89 39.63 64.16
——————————————————————————————————————————————————————————————————————————————— TOTAL RAINFALL  (mm)= 67.89 67.89 67.89
RUNOFF COEFFICIENT = 0.99 0.58 0.95
| ADD HYD ( 0009) | ##dk WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP
3+ 2=1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
I01= 3 ( 0009): 1.46 0.497 0.67 47.13 CN* = 85.0 Ia = Dep. Storage (Above)
+ ID2= 2 ( 0008): 0.09 0.007 0.92 63.50 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
=1 ( 0009): 1.55 0.502 0.67 48.06 (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. oo
| RESERVOIR( 0010)| OVERFLOW IS ON | ADD HYD ( 0012)|
| IN= 2---> ouT= 1 | | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
| DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE | emeeem e (ha) (cms) (hrs) (mm)
———————————————————— (cms) (ha.m.) | (cms) (ha.m.) Ipl= 1 ( 0011): 0.20 0.176 0.67 47.88
0.0000 0.0000 | 0.1120 0.0200 + ID2= 2 ( 0006): 0.25 0.135 0.67 64.16
0.0718 0.0039 | 0.1128 0.0200
0.0853 0.0125 | 0.1142 0.0204 ID =3 ( 0012): 0.45 0.310 0.67 56.84
0.0969 0.0173 | 0.1155 0.0212
0.1073 0.0200 | 0.0000 0.0000 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
AREA QPEAK TPEAK R.V. o
(ha) (cms) (hrs) (mm) | RESERVOIR( 0013)\ OVERFLOW IS OFF
INFLOW : ID= 2 ( 0009) 1.550 0.502 0.67 48.06 | IN= 2---> oUT= 1
OUTFLOW: ID= 1 ( 0010) 1.347 0.116 0.75 47.88 | DT= 5.0 min \ OUTFLOW STORAGE | OUTFLOW STORAGE
OVERFLOW:ID= 3 ( 0003) 0.203 0.176 0.67 47.88 s (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.0218 0.0006
TOTAL NUMBER OF SIMULATION OVERFLOW = 3 0.0078 0.0006 | 0.0221 0.0007
CUMULATIVE TIME OF OVERFLOW (HOURS) = 0.25 0.0110 0.0006 | 0.0224 0.0013
PERCENTAGE OF TIME OVERFLOWING (%) = 4.84 0.0135 0.0006 | 0.0228 0.0033
0.0156 0.0006 | 0.0231 0.0071
PEAK FLOW  REDUCTION [Qout/Qin] (%)= 23.00 0.0175 0.0006 | 0.0996 0.0124
TIME SHIFT OF PEAK FLOW (min)=5.00 0.0191 0.0006 | 0.1498 0.0148
MAXIMUM STORAGE USED (ha.m.)= 0.0212 0.0207 0.0006 | 0.0000 0.0000
——————————————————————————————————————————————————————————————————————————————— AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
77777777777777777777777777 INFLOW : ID= 2 ( 0012) 0.451 0.310 0.67 56.84
| Junction Command(0011) | OUTFLOW: ID= 1 ( 0013) 0.451 0.103 0.83 56.84




PEAK  FLOW  REDUCTION [Qout/Qin](%)= 33.24
TIME SHIFT OF PEAK FLOW (min)= 10.00
MAXIMUM STORAGE  USED (ha.m.)=0.0126
| cALIB |
| NASHYD ( 0007)| Area (ha)= 0.02 curve Number (CN)= 80.0
|ID= 1 DT= 5.0 min | a (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.20
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs
0.083 9.77 | 0.583 203.31 | 1.083 17.18 | 1.58
0.167 9.77 | 0.667 203.31 | 1.167 17.18 | 1.67
0.250 15.10 | 0.750 50.96 | 1.250 13.06 | 1.75
0.333 15.10 | 0.833 50.96 | 1.333 13.06 | 1.83
0.417 38.21 | 0.917 25.51 | 1.417 10.60 | 1.92
0.500 38.21 | 1.000 25.51 | 1.500 10.60 | 2.00
unit Hyd Qpeak (cms)= 0.003
PEAK FLOW (cms)= 0.002 (i)
TIME TO PEAK (hrs)= " 0.833
RUNOFF VOLUME (mm)=31.152
TOTAL RAINFALL  (mm)= 67.888
RUNOFF COEFFICIENT = 0.459
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD_ ( 0014) |
+ 2= | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 ( 0010): 1.35 0.116 0.75 47.88
+ ID2= 2 ( 0013): 0.45 0.103 0.83 56.84
ID =3 ( 0014): 1.80 0.219 0.83 50.13
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
ID. 0014): 1.80 0.219 0.83 50.13
+ ID2= 2 ( 0007): 0.02 0.002 0.83 31.15
ID =1 (C 0014): 1.81 0.221 0.83 49.96

NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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WARNING: GROUNDWATER MAY CAUSE TANK FLOTATION. THIS RISK EXISTS (5)- STORMBRIXX SD BA CHANGE IN TANK VOLUME i(_)_m % KP TeL: 605y 8200665 *
EVEN WITH STRUCTURALLY SOUND TANKS, AS GEOTECHNICAL DATA MAY NOT |DATE - 28-10-2026 |CHECKED BY - — - T EMAL info@acocan ca C Ao
REFLECT MAXIMUM WATER LEVELS.
SHEETNO. 10of 5 DESIGN SERV. NO. REV. D DRAWN BY - EMAIL -
N\ e 926-793 A E KP KALPIT.PARMAR@ACO.COM )




ACO PIPE ADAPTER

DIA 300 mm PART # 314029
EXACT LOCATION TBD
INV. 91.55

=— 3'-0"[0.91m]

TOP VIEW

84'-7 3/4" [25.80m]

L

~— 17'-8 5/8" [5.40m] —=]

ACO REMOTE ACCESS PLATE
| PART # 314075

EXACT LOCATION TBD

TYP. OF 2

ACO REMOTE ACCESS
EXACT LOCATION TBD
TYP.OF 2

ACO PIPE ADAPTER

DIA 300 mm PART # 314029
EXACT LOCATION TBD
INV. 91.55

f

ACO PIPE ADAPTER

DIA 300 mm PART # 314029
EXACT LOCATION TBD
INV. 91.55

WARNING: VEHICLE TRAFFIC DURING CONSTRUCTION STAGE SHALL NOT BE
ALOWED ON TOP OF THE TANK

WARNING: GROUNDWATER MAY CAUSE TANK FLOTATION. THIS RISK EXISTS
EVEN WITH STRUCTURALLY SOUND TANKS, AS GEOTECHNICAL DATA MAY NOT
REFLECT MAXIMUM WATER LEVELS.

Tank 1 Configuration - SD
Tank Function Detention
Product ACO Stormbrixx
[11[2] SD
Number of Layer(s) 1.0
Tank Height (m) 0.91
Tank Footprint (m®) 139.32
Tank Gross Volume (m?) 127.34
Tank Net Volume (m’) 122.88
Estimated Backfill Volume (m?) 65.00
Backfill Type Medium ¢ 34°
Traffic Load Expected Cars
Flevations
Top of Stone 92.564
Top of Tank 92414
Tank Invert 91.500
Bottom of Stone 91.350
Finished Ground Highest Elevation 93.800
Finished Ground Lowest Elevation 93.520
Maximum Ground Water Elevation 91.840

NOTES :

[1] Design Life of ACO Stormbrixx SD is 50 years.

-
[2] ACO Stormbrixx SD can meet AASHTO H-20 and HS-20
ACO PIPE ADAPTER loading conditions.
DIA 300 mm PART # 314029
SIDE VIEW EXACT LOCATION TBD
INV. 91.55
f PROJECT NAME STORMBRIXX LAYOUT
222 Kiing Street East, Bowmanville-ON-SB NG TREVISIONS DESCRIPTION DAE oy | Aoemovere  CANADA
OAKVILLE, ON
SYSTEM(S) - STORMBRIXX SD A | CHANGE IN TANK VOLUME 30-10-26 |KP L6H 553
TEL: (905)-829-0665
B —— —— —— FAX: (905)-829-2908 S
DATE - 28-10-2026 [CHECKED BY - - c 1 — T @ C WA
DESIGN SERV. NO. REV. D |- — [DRAWNBY - EMAIL -
| SHEETNO. 20f5 |o,5 793 A E | — —  |kp KALPIT.PARMAR@ACO.COM




ACO CAN Stage Storage Table

926-723 - 222 King Street East, Bowmanville - ON - SB

C

Elevations Depth NetVolume Cumulative storage
Tank Type: SD 4 4
(m) (m) Tank (m’) Volume (m’)
Tank Void Ratio: 96.5% 92.414 0.91 1.88 122.88
Tank Height (m): 0.914 92.400 0.90 5.38 121.00
Number of Layers: 1 92.360 0.86 5.38 115.62
Stage Height Increment (cm): 4.0 92.320 0.82 5.38 110.24
Tank Perimeter (m): 62.40 92.280 0.78 5.38 104.87
Tank Footprint (m?): 139.32 92.240  0.74 5.38 99.49
Tank Net Volume (m?): 122.88 92200  0.70 5.38 94.11
Tank Gross Volume (m3): 127.34 92.160 0.66 5.38 88.73
- 92.120 0.62 5.38 83.36
Finished surface . 92.080  0.58 5.38 77.98
93.8t0 93.52 92.04 0.54 5.38 72.60
92.00 0.50 5.38 67.22
Top of Stone 4 015 91.96  0.46 5.38 61.84
92.564 _ < 91.92 0.42 5.38 56.47
| 4 91.88  0.38 5.38 51.09
Top of Tank 91.84 0.34 5.38 45.71
92.414 91.80 .30 5.38 40.33
—  0.914m 91.76 0.26 5.38 34.96
Tank Invert 91.72 0.22 5.38 29.58
91.500 91.68 0.18 5.38 24.20
< E 91.64 0.14 5.38 18.82
Bottom of Stone  0.15m 91.60 0.1 5.38 13.44
91.350 I v 91.56 0.06 8.07 8.07
>
0.3m
WARNING: VEHICLE TRAFFIC DURING CONSTRUCTION STAGE SHALL NOTBE | —_ PROJECT NAME | STORMBRIXX LAYOUT GO SYSTEMS LTD. CANADA )
ALOWED ON TOP OF THE TANK 222 Kiing Street East, Bowmanville-ON-SB NO. | REVISIONS DESCRIPTION DATE BY | weRcHToNRD
WARNING: GROUNDWATER MAY CAUSE TANK FLOTATION. THIS RISK EXISTS |~ o) o ORMBRIX(SD Q CHATCE T IARKEToE S EH;::S?SSSQZS%SZSSSZ EIE k.
EVEN WITH STRUCTURALLY SOUND TANKS, AS GEOTECHNICAL DATA MAY NOT [DATE - 28-10-2026 |CHECKED BY - — c EVALL: info@acocan.ca C AV
REFLECT MAXIMUM WATER LEVELS.
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ACO REMOTE ACCESS

t s}

ACO ACCESS PLATE
DUCTILE IRON COVER
PART #314053 300mm 300mm
(VENTED) i — —
OR PART #314043 \
(NON-VENTED)
A D
ACO ACCESS CHAMBER | 2[ | RR 150mm
EXTENSION SHAFT - .“ . ]
PART #314038 i I \
AS NEEDED TO \
THE SURFACE - 4% 10M (BY OTHERS)
n‘ 35MPA CONCRETE
ACO ACCESS PLATE ] CAST IN SITU
PART #314075 \ ! (BY OTHERS)

10M TIES @ 200 C/C
(BY OTHERS)

WARNING: VEHICLE TRAFFIC DURING CONSTRUCTION STAGE SHALL NOT BE

ALOWED ON TOP OF THE TANK

Fi

1 LAYER STORMBRIXX SD

DETENTION

TYPICAL SECTION PROFILE

Brick-bonded modules

StormBrixx SD Top Cover part# 314092
(typ. for top layer only)

(T3

Detention Outlet

nished road surface; bitumen,
concrete, etc. (Surface and
depth to suit engineer's spec) 1

PLAN

6" (150mm) minimum of

95% compaction

(backfill** or 3/4" crushed stone at

ACO REMOTE ACCESS
SEE DETAIL ON THIS PAGE

Installation depths of ACO StormBrixx SD

5,512lbs gross mass ©)

Minimum
Installation Location cover depth'®
ft (m)
Non-trafficked areas i.e. landscaping 1.65 (0.5)
Parking lots, vehicles up to 5,512lbs gross mass V| 1.8 (0.55)
Parking lots, occasional vehicles greater than 20(06)

Occasional heavy truck traffic up to HS-20  |Please consult

loading with ACO
Maximum cover depth of ACO StormBrixx SD 6.5 (2)
Maximum depth to invert of ACO StormBrixx SD 9.56 (2.9)

one layer system

Notes

(1) Assumes 27 degree load distribution through fill material
and overlaying surface asphalt or block paving

(2) Minimum cover depth to avoid accidental damage from
gardening/landscaping work

(3) Occasional sanitation trucks or similar vehicles (typically
one per week)

(4) Please check minimum frost cover depths and water table

heights for geographical location

ACO StormBrixx SD Module

Sub base
Extension Shaft part#314038

SD Access Plate part#314075

12" (300mm) minimum of
backfill** or 3/4" crushed stone at
95% compaction

Detention Inlet =
(location based on usage)

Stormbrixx SD Side Panel; part# 314091J

WARNING: GROUNDWATER MAY CAUSE TANK FLOTATION. THIS RISK EXISTS

EVEN WITH STRUCTURALLY SOUND TANKS, AS GEOTECHNICAL DATA MAY NOT

REFLECT MAXIMUM WATER LEVELS.

%

GL 48"x24"x36" [1200x602.5x914mm (H)]
~ oY V 22.54cuft net volume per completed module
: . : Brick or Cross Bonded (where applicable)
‘\ === Cover Depth part# 314090
: : ; (Refer to chart)
A : i i Z
3 > "
\\/ N —48 [1200mm]—‘
N X
N N
N \< 36" (914mm)
\// \< Detention Outlet
= (location based on usage) 36" [914mm]

%
R AR

(typ. for all exterior sides)

6" (150mm) minimum of
backfill** or 3/4" crushed stone at-

\\/K\/K\/K\

95% compaction

SECTION PROFILE

YL LN NN

INGS
ORI,

LImpermeabIe Geomembrane (inner) 30mil
minimum/Geotextile fabric (outer) 60z
minimum around entire perimeter of tank

Undisturbed earth base of excavation
L or made ground with a minimum CBR
of 5% and suitable for anticipated load

*All systems must be designed and installed to meet or
exceed ACO StormBrixx minimum requirements. Although
ACO StormBrixx offers support during the design, review,
and construction phases of the module system, it is the
ultimate responsibility of the Engineer of Record to design
the system in full compliance with all applicable
engineering practices, laws, and regulations.

**Backfill must be free of organic material and have minimum
angle friction of 34 degrees.

***The water table level is assumed to be below the invert
of the tank.

1 PROJECT NAME STORMBRIXX LAYOUT
222 Kiing Street East, Bowmanville-ON-SB NO. | REVISIONS DESCRIPTION DATE BY —g?&?éﬁlg,’fs;m' E:A N A DA
OAKVILLE, ON
SYSTEM(S) - STORMBRIXX SD A | CHANGE IN TANK VOLUME 30-10-26 |KP To o5y a20-0665
B —_—- —— —— FAX: (905)-829-2908 o I
DATE - 28-10-2026 |CHECKED BY - - c - T | e e C INap\>
DESIGN SERV. NO. REV. D |- —— | DRAWN BY - EMAIL -

| SHEETNO. 40f5 |5-6 793 A E |-— — kP KALPIT.PARMAR@ACO.COM
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Brick-bonding structures

Triple module unit

Quadruple module unit

WARNING: VEHICLE TRAFFIC DURING CONSTRUCTION STAGE SHALL NOT BE
ALOWED ON TOP OF THE TANK

WARNING: GROUNDWATER MAY CAUSE TANK FLOTATION. THIS RISK EXISTS
EVEN WITH STRUCTURALLY SOUND TANKS, AS GEOTECHNICAL DATA MAY NOT
REFLECT MAXIMUM WATER LEVELS.

Completing a brick-bonded structure

To finish the brick-bonded tank, one

mod ule will need to be cutin half in certain
layouts. The images below detail and
display the ease of creating the final piece.

GENERAL NOTES

LAYER CONNECTORS

When assembling multiple layers of ACO StormBrixx SD,
the layers are aligned and secured by means of two layer
connectors clicked together. The exact positions of the
modules and layer connectors within the overall infiltration

system are shown in the installation diagram.

The layer connectors must each be mounted in the top of the
module and positioned into the molded socket next to the

column on the edge of the module.

o
=t I

Multiple layers

Connectors are used if
two or more layers of ACO
StormBrixx SD are installed:
Two individual layer

connectors are pushed

together to form one and
are inserted between the

individual layers as positional
fixing. This helps achieve
precise alignment of the
columns within several layers.

To align two layers, a double layer
connector is used at the edge of the

modules.
43
0000 a9
0000 g%g{;
2, e

00000

00000
0000

=1=}

IT IS THE CUSTOMER'S RESPONSIBILITY TO ENSURE THAT EACH PRODUCT IS FIT FOR ITS INTENDED PURPOSE AND THAT THE
ACTUAL CONDITIONS ARE SUITABLE.
IT IS THE CUSTOMER'S RESPONSIBILITY TO FOLLOW ACO SYSTEMS LTD. INSTALLATION INSTRUCTIONS FOR EACH PRODUCT.
SEEK ENGINEERING ADVICE FOR INSTALLATIONS NOT ILLUSTRATED IN THE INSTALLATION GUIDELINES.

3. FOR FURTHER PRODUCT INFORMATION, CUT SHEETS, SPECIFICATIONS AND INSTALLATION INSTRUCTIONS, PLEASE VISIT US
AT OUR WEBSITE: WWW.ACOCAN.CA.
4. IS HIGHLY RECOMMENDED TO USE A GRIT INTERCEPTOR BEFORE THE WATER ENTERS THE TANK, TO AVOID DEBRIS
ACCUMULATION IN THE UNIT AND ENSURE ITS DURABLE PERFORMANCE.
ALL DRAWINGS ARE AS ACCURATE AS THE INFORMATION
SUPPLIED. ALL REASONABLE CARE HAS BEEN TAKEN IN
COMPILING THE INFORMATION WITHIN. PLEASE REVIEW THIS
INFORMATION FOR ACCURACY.
[ APPROVED [] REVISE AND RESUBMIT
] APPROVED AS NOTED [] REJECTED
SIGNED:
DATE:
COMMENTS:
s PROJECT NAME STORMBRIXX LAYOUT )
222 Kiing Street East, Bowmanville-ON-SB NG TREVISIONS DESCRIPTION DAE oy | Aoemovere  CANADA
OAKVILLE, ON
SYSTEM(S) - STORMBRIXX SD A | CHANGE IN TANK VOLUME 30-10-26 |KP L6H 553
TEL: (905)-829-0665
B — —— — Ef\\ﬂﬁw@of}g?g'wos Cg >
DATE - 28-10-2026 |CHECKED BY - — o T —— AL nio@aeocan ca C NADV
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