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1.0 Introduction
C.F. Crozier & Associates Inc. (Crozier) was retained by Timberworx Custom Homes, Sloot
Construction, and John Sloot Investments (Owners) to prepare a Functional Servicing and
Stormwater Management Report in support of the Zoning By-Law Amendment Application for the
residential development located at lots 7, 8, 9, Concession 10, Township of Puslinch, County of
Wellington (Site; see Figure 1). The purpose of this report is to demonstrate that the proposed
development is feasible from a functional servicing and stormwater management perspective and
conforms with the requirements of the Township of Puslinch (Township), Wellington County (County),
and the Grand River Conservation Authority (GRCA).
The relevant background studies and reports include:

» Township of Puslinch Municipal Development Standards (September 2019)

» Hydrogeological and Predictive Nifrate Assessment prepared by R.J. Burnside & Associates
Ltd. (July 2006)

e Preliminary Stormwater Management Report prepared by Richardson Foster Ltd.
(August 2006)

e Groundwater Supply Assessment prepared by ARL Groundwater Resources Ltd. (March
2023)

e 1669 tp Logs — Arkell prepared by Chung & Vander Doelen Engineering Ltd.
(December 2023)

» The Ontario Building Code (OBC) (2012)

*  Ministry of Transportation Drainage Management Manual (1997)

*  Ministry of Environment Stormwater Management Planning and Design Manual (March 2003)
» Golden Horseshoe CA Erosion and Sediment Control Guideline for Urban Construction (2006)

+ TRCA/CVC Low Impact Development Stormwater Management Planning and Design
Guide (2010)

e City of Guelph Development Engineering Manual (October 2023)

This report has been prepared to support the second submission of the Zoning By-Law Amendment
Application for the proposed residential development.

2.0 Site Description

The Site encompasses an area of 20.45 ha with a developable area of approximately 17.45 ha. The
Site currently consists of a single detached dwelling, garage, existing woodlot, and agricultural fields.
The Site is bounded by agricultural fields to the north, Arkell Road to the West, Guelph Junction
Railway (GJR) to the East, Watson Road, and existing detached homes to the South.

C.F. Crozier & Associates Inc. Page 1 of 15
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According to the Conceptual Plan prepared by Stovel and Associates Inc. (July 29, 2025) included in
Appendix A, it is understood that the Site will consist of the following elements:

» Forty-Four (44) residential lots with associated onsite sewage systems and private wells.
+ One (1) stormwater management facility for flood control.

+« One (1) swale to act as a bypass for drainage external to the Site and one (1) bioswale
to infilfrate and convey Site stormwater during minor and major storm events.

* A half (0.5) hectare of land to remain undeveloped.

* An accessroad connecting to Watson Road in the southwest and a secondary access road
connecting to Arkell Road in the northwest.

3.0 Soil and Groundwater Conditions

Chung & Vander Doelen Engineering Limited (CVD) was retained by the Owners to excavate test
pits across the property. Ten (10) test pits were excavated in December 2023 to depths of up to
6.10m below ground surface (mbgs). According to CVD's test pit logs, subsurface conditions
generally consisted of 250 to 450 mm of topsoil underlain by a thin layer of silt to silty sand and gravel
followed by sand and gravel with trace silt fo the maximum depth of investigation (6.10 mbgs). All
test pits were dry at completion.

The sand and gravel is expected to be the receiving soil for the onsite sewage systems. Based on the
grain size analysis of the sand and gravel, this material is classified a GP soil per the Unified Soil
Classification System (USCS). According to Supplementary Standard SB-6 of the OBC, GP soils are
described as poorly graded gravels and gravel-sand mixfures with little to no fines with a percolation
rate of less than 1 min/cm. A conservative percolation rate of 15 min/cm was assigned for the onsite
sewage system design.

In 2006, R.J. Burnside & Associates Limited (R.J. Burnside) completed a hydrogeological assessment
on the property. As part of this assessment, ten (10) boreholes were advanced, two (2) of which
were installed as groundwater monitoring wells. The stratigraphy encountered was similar to CVD's
observations during the 2023 test pitting program, which was described as a later of topsoil (200 to
400 mm thick, or up to 1.5 mbgs in some locations), underlain by sandy gravel or sand and gravel.
Groundwater was encountered between 7.43 and 10.37 mbgs, or 333.02 to 334.53 masl in January
2006. Refer to the Hydrogeological and Predictive Nitrate Assessment (R.J. Burnside, 2006) for
additional details.

4.0 Water Servicing
4.1 Existing Water Servicing

There are no municipal water services available in the vicinity of the Site. Surrounding properties are
serviced by private water supply wells.

C.F. Crozier & Associates Inc. Page 2 of 15
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4.2 Proposed Water Servicing

Each lot will be serviced as an individual water supply well. A groundwater supply assessment was
completed by ARL Groundwater Resources Ltd. (ARL) to assess the suitability of servicing each lot by
a water supply well and to meet the requirements of MECP Guideline D-5-5 (provided under
separate cover). ARL concluded that the Gasport formation aquifer can support the water quantity
requirements for development. Refer to the Groundwater Supply Assessment Report (ARL, 2003) for
additional details.

Conceptual well locations have been included on the Onsite Sewage Servicing Schematic
(Drawing C102). However, the depth, size, and location of the wells will be determined during
detailed design of each individual lof.

Required fire flow calculations will be completed following zoning approvals. However, preliminary
calculations were completed to estimate the required fire storage volume for the proposed
development. The fire storage volume was calculated using the Ontario Fire Marshalls Fire Protection
Water Supply Guideline (1999), as required in the OBC.

The fire storage volume was calculated assuming a house footprint of 240 m2 and a height of 6 m,
Group C (residential) occupancy. Table 1 summarizes the preliminary fire storage volumes
calculated for the proposed development.

Table 1: Fire Storage Volume Requirements

Required Fire
Total Area Height Volume . ., Storage
Lot (m?) (m) (m3) K Sside Volume, Q
(L)
35 240 6 1440 23 1.4 81,000

1. Kvalues represent the water supply coefficient based upon building occupancy.
2. Ssige values determined from distance to other structures using Figure 1 in Section A-3.2.5.7 of the OBC.

A storage volume of 81,000L is the required minimum fire storage volume that must be supplied at
arate of 45 L/s for a duration of 0.5-hours. The fire flows determined from the OBC fire flow method
is a conservative estimate and is for comparison purposes.

5.0 Sanitary Servicing

There are no municipal sanitary services available in the vicinity of the Site. Surrounding properties
are privately serviced via onsite sewage systems. Therefore, each lof within the proposed
development will be serviced by individual onsite sewage systems.

5.1 Sanitary Design Calculations

The proposed development will consist of forty-four (44) residential lots with private servicing. It is
Crozier's understanding that the proposed residential dwellings will be three (3) to four (4) bedrooms
with the possibility of two (2) bedrooms in the basement. For the purposes of this assessment,
preliminary sewage system design flows were calculated for a six (6) bedroom dwelling with 240m?
of finished floor areaq, four (4) bathroom groups, two (2) powder rooms, two (2) basement rough-ins
and additional fixtures for a total of 62 fixture units.

C.F. Crozier & Associates Inc. Page 3 of 15
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The preliminary sewage system design flows were calculated in accordance with OBC, Part 8 and
are presented below in Table 2.

Table 2: Preliminary Sewage System Daily Design Flows

Number Base Additional
Number | Floor | of Fixture Flow Flow - Floor | Additional Flow | Total Flow
Unit Type of Area Units (L/day) Ared - Fixture Units Per Unit
Bedrooms | (m?) (L/day) (L/day) (L/day)
240 m?
Residential 6 240 61.5 2,500 400 2,075 4,575
Dwelling

As shown, the preliminary sewage system design flows are 4,575 L/day per lot. These flows were
calculated based on the information provided at the time of this report. If details of the proposed
dwellings change (e.g.. number of bedrooms, fixtures, and floor area) during detailed design, the
sewage system design flows may change, which may affect the size of the onsite sewage systems
and the serviceability of the development.

Properties with a total daily design sanitary sewage flow exceeding 10,000 L/day are subject to
Section 53 of the Ontario Water Resources Act and require an Environmental Compliance Approval
(ECA) issued by the Ministry of Environment, Conservation and Parks (MECP). Given the preliminary
sewage system design flow is less than 10,000 L/day per individual lot, an ECA is not required.
Building permits will be required for each sewage system prior to construction.

5.2 Proposed Sanitary Servicing

Sanitary servicing for the proposed development will be provided through individual Class 4 onsite
sewage systems. The onsite sewage system will consist of an advanced treatment unit discharging to
a leaching bed constructed as a Type A dispersal bed.

53 Proposed Sewage System

Crozier prepared nitrate loading calculations to determine the effluent concentration of nitrate-
nifrogen each sewage system must achieve for the proposed development to meet MECP
Guideline D-5-4 and are provided under separate cover. At least a 50% reduction of nitrate-nitrogen
(effluent concentration of 20 mg/L) is required to meet 10 mg/L of nitrate-nitfrogen at the
downgradient property boundary. A typical conventional onsite sewage system produces an
effluent concentration of nitrate-nitrogen of approximately 40 mg/L. This is insufficient to meet D-5-4
requirements, therefore, advanced treatment with denifrification will be required.

The proposed sewage system will consist of a Level IV freatment unit meeting the CAN/BNQ 3680-
600 standard with 50% nitrate-nitrogen reduction, discharging freated effluent to a Type A dispersal
bed. A Waterloo Biofilter system (or equivalent) with recirculation is proposed. Sewage will flow from
the dwelling to a Waterloo Biofilter anaerobic digester tank. Effluent from the digester tank is
pumped to the Waterloo Biofilter basket tank, which is equipped with a patented foam media that
effectively tfreats wastewater prior to discharge to the leaching bed. A portion of the treated
effluent is recirculated to the anaerobic digester, effecting 50% nitrate-nitrogen reduction.

C.F. Crozier & Associates Inc. Page 4 of 15
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Treated effluent from the Waterloo Biofilter will be discharged to a Type A dispersal bed sized in
accordance with Section 8.7.7. of the OBC. The Type A dispersal bed consists of a stone layer
equipped with perforated distribution pipe, underlain by a sand layer. Table 3 below summarizes the
preliminary sizing of the Type A Dispersal Bed.

Table 3: Preliminary Type A Dispersal Bed Sizing

Total Flow Minimum Provided Minimum Provided
Unit Type Per Unit Stone Area Stone Area Sand Area Sand Area
(L/day) (m?) (m?) (m?) (m?)
240 m2
Residential Dwelling 4,575 91.5 104 80.74 104

The Onsite Sewage Servicing Schematic (Drawing C102) illustrates the proposed onsite sewage
servicing for the proposed development. The conceptual figure illustrates a Waterloo Biofilter
configuration; however, it is noted that any treatment unit meeting CAN/BNQ certification
requirements with 50% nitrate-nitrogen removal may be considered. The details, size, and location of
the onsite sewage systems will be determined once individual home designs and building permit
applications are prepared.

6.0 Drainage Conditions

The following sections detail the drainage condifions of the Site under both pre-development and
post-development scenarios.

6.1 Existing Drainage Conditions

The Site currently consists of an existing detached residential dwelling and accessory buildings,
vacant grassed agricultural fields, and forested areas. The Site generally slopes from south to north
and drains from Guelph Junction Railway (GJR) towards Arkell Road and ultimately outlets fo a
culvert on Arkell Road. The ultimate receiving watercourse of Site drainage is the Eramosa River.

As discussed in Section 3, fest pifs have been completed by CVD site suggesting that native soils are
very coarse, and groundwater elevations are well below anficipated basement levels. These
preliminary findings are consistent with other building sites in the area.

Additional monitoring is required, but initial indications suggest that soil conditions are conducive to
the type of development proposed and that infilfration measures should be considered as part of
the stormwater management strategy.

The site is divided into four (4) catchments under pre-development drainage conditions, as
indicated on the Pre-development Drainage Plan (Figure 2).

The majority of the catchment area contributing to the Site outlet is external to the site and runoff
from the external catchment area enters the Site from the lands north and south of the GJR. The
external drainage primarily consists of agricultural fields and woodlot areas. Catchment Ext. 1
located north of the railroad is known as Starky Hill Conservation Area. Runoff from Starkey Hill
concentrates at the toe of the embankment adjacent to GJR. This runoff continues to drain
overland across the subject property before reaching the outlet at Arkell Road. Catchment Ext. 2
located south of the railroad consists of woodlot and agricultural fields. The drainage flows from the
southeast to the northwest before entering a rectangular culvert situated underneath the railroad to
the south of the property. Catchment Ext. 2, much like catchment Ext. 1, continues to drain overland
across the subject property before reaching the culvert at Arkell Road.

C.F. Crozier & Associates Inc.
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Catchment 101 encompasses the Site itself and consists of grassed agricultural lands, and
woodlot. Catchment 101 drains overland from south to north of the property before reaching
the outlet at Arkell Road.

Table 4 describes the pre-development catchment areas and land-uses as illustrated in Figure 2.

Table 4: Pre-Development Hydrologic Parameters

Impervious | Pervious Total Percent
Catchment Land-Use R
D Description Area Area Area Impervious Outlet
(ha) (ha) (ha) (%)
Conservation
Ext. 1 lands and 0.03 24.35 24.38 0.1
residential
Woodlof,
Ext. 2 agriculture, and 1.43 19.21 20.64 6.9
residential
Vacant grassed d‘4o%mlm ‘r
agricultural fields, 1a. Lulver
Ext. 3 residential, and 1.39 5.48 6.87 20.3 on Arkell
grassed lands Road
Vacant grassed
101 agricultural fields, |, 5q 18.74 18.82 0.45
residential, and
grassed lands
Total Area (ha) = 70.71 2.93 67.78 70.71 4.1

Considering the size of the study area (70.7 ha), a preliminary hydrologic model was prepared to
determine the peak flows from each catchment and establish a target release rate to govern the
site following development. The peak flow rates for the 2 through to 100-year City of Guelph 3 Hour
Chicago Storm events under pre-development conditions can be seen in Table 5 below.

Table 5: Pre-Development Peak Flows

Peak Flow Rates
Catclr:)meni Outlet (L/s)
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Arkell
Ext. 1 Road 29 60 89 138 178 224
(Culvert)
Arkell
Ext. 2 Road 61 123 178 269 342 423
(Culvert)
Arkell
Ext. 3 Road 43 81 113 164 205 249
(Culvert)
Arkell
101 Road 37 73 104 157 199 247
(Culvert)
C.F. Crozier & Associates Inc. Page 6 of 15
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The peak flow from the combined hydrograph of catchments in Table 5 represents the target peak
flow at the outlet of the Site under post-development conditions. The target release rates are
summarized in Table 6 below.

Table 6: Target Flow Rates

Target Flow Rates
Location (L/s)
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Arkell Road (Culvert) 135 270 392 593 756 940
6.2 Proposed Drainage Conditions

Based on the Conceptual Plan prepared by Stovel and Associates Inc, dated February 6, 2024, the
proposed development will consist of forty-four (44) single detached residential lots, paved internall
roadways (Road A, B, C & D), a stormwater management facility, and undeveloped land. Access to
the site will be provided from the proposed entrances on Arkell Road and Watson Road South.

6.2.1 Post-development Drainage Catchment Areas

The proposed Site grading divides the Site into four (4) drainage catchment areas and four (4)
external drainage areas to the north and south of GJR which are unaffected by the proposed
development. All drainage culminates at the same outlet (Arkell Road). Referring to the Post-
Development Drainage Plan (Figure 3), the catchment areas are described as follows:

« Catchment Ext. 1(A = 23.84) consists of drainage from Starky Hill conservation lands and
woodlots. Runoff generated within this catchment is directed to the north of GJR where it
concentrates at the toe of rairoad embankment and continues south before entering the
subject property where it will be collected by the south bypass swale. The flow follows the
swale along the western property line flowing from south to north before reaching the outlet
culvert on Arkell Road.

+ Catchment Ext. 2 (A = 20.64) consists of drainage from the existing cultivated lands and
woodlot. Runoff drains to the south of the GJR draining before passing through the
rectangular culvert crossing underneath GJR and then being picked up by the south bypass
swale. The flow follows the swale along the western property line flowing from south to north
before reaching the outlet culvert on Arkell Road.

« Catchment Ext. 3 (A = 6.87) consists of drainage from existing residential lots and Watson
Road South. All the runoff generated in this catchment will be conveyed into the south
bypass swale along the southwest property line before reaching the outlet culvert located at
Arkell Road.

+ Catchment Ext.4 (A = 0.53) consists of drainage from Starky Hill conservation lands and
woodlots. Runoff generated within this catchment flows through UNO1 and into the proposed
north bioswale.

+ Catchment 201 (A = 10.55) consists of drainage from proposed residential lots and internall
roads (roads A, B, C, D). Runoff from the residential lots and internal roadways are conveyed
fo storm sewers before being directed to the north bioswale.

e Catchment 202 (A = 2.39) consists of drainage from the rear and side yards of the proposed
residential lofs that contribute directly to the south bypass swale.

C.F. Crozier & Associates Inc. Page 7 of 15
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+ Catchment UCO1 (A = 1.35) consists of drainage from the existing woodlot east of the
development. Runoff generated in this catchment drains east to west before being

intercepted by the proposed north bioswale.

« Catchment UC02 (A = 4.54) consists of drainage from the existing woodlot east of the
development. Runoff generated in this catchment drains east to west before being
intercepted by the proposed south bypass swale.

The post-development catchments, land use descriptions, and respective percent imperviousness
are shown in Table 7 below.

Table 7: Post-Development Hydrologic Parameters

Catchment Impervious | Pervious Total Percent
ID Description Area Area Area Impervious Outlet
(ha) (ha) (ha) (%)
Conservation lands
EXT 1 and existing 0.03 23.81 23.84 0.1
residential
Woodlof,
EXT 2 agriculture, and 1.43 19.21 20.64 6.9
existing residential
Internal roadway,
201 residential, SWMF, 4.49 6.06 10.55 42.6
and undeveloped
land 400 mm
Internal rear yards dia.
202 and rear roof 0.85 1.54 2.39 35.6 Culvert
Existing residential Road
EXT 3 dwelling and 1.39 5.48 6.87 20.3
Watson Road South
EXT 4 Conservation lands 0.00 0.53 0.53 0
UcCo1 Existing woodlot 0.00 1.35 1.35 0.0
uco2 Existing woodlot 0.38 4.16 4.54 8.5
Total Area (ha) =70.71 8.57 62.14 70.71 12.1

Drainage from Catchments Ext. 1, Ext. 2, 202, UC02, and Ext. 3 will discharge to the south swale in the
before leaving the site via the outlet culvert at Arkell Road. Any minor land use changes within these
catchments will be naturally attenuated and mitigated in the long bypass swale (approximately 830

m long) which exhibits excellent infiliration capacity due to sandy soils and gradual slope.

Finally, drainage from Catchment 201 will be controlled via a storm sewer network, swale system
with a series of control weirs, and a stormwater management facility (SWMF) in the form of a dry
pond. The post-development peak flows from Catchment 201 will be controlled to
pre-development peak flows or less. Uncontrolled post-development peak flows for the 2 through o
the 100-year City of Guelph 3 Hour Chicago Storm events are summarized in Table 8 below.

C.F. Crozier & Associates Inc.
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Table 8: Post-Development Peak Flows (Unmitigated)

Peak Flow Rates
Catchment ID Outlet (L/s)
2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year

Ext. 1 South Swale 28 58 87 134 173 218
Ext. 2 South Swale 61 123 178 269 342 423
201 North Swale 573 770 898 1064 1181 1301
Ext. 3 South Swale 43 81 113 164 205 249
Ext. 4 North Swale 1 2 4 6 7 9
UCo1 North Swale 2 4 6 10 12 16
uco2 South Swale 11 22 33 51 65 81
Total Az'é‘z'l'v'zf)'d 597 810 952 1140 1275 1418

(PTr:'[%Z'V) AE'(‘:‘:,'I'V':?S"' 135 270 392 593 756 940

Each proposed site entrance will be complete with culvert(s) sized to convey the 5 year storm ditch
flows across the site entrance. Additionally, one (1) swale culvert is proposed at the South swale
crossing of Road A. Preliminary culvert sizing is included in Appendix B and shown on drawing C101.

7.0 Stormwater Management

Stormwater management and Site drainage for the proposed development must adhere to the
policies and standards of the Township of Puslinch, Grand River Conservation Authority (GRCA), and
Ministry of Environment and Climate Change (MECP, formerly MOE). It is important to note that
efforts have been made to preserve and maintain the rural character of the property. As such,
passive stormwater management practices have been incorporated throughout the design.

The stormwater management criteria for the development are summarized below:

Water Quality Control

The Puslinch Municipal Development requires as a minimum the “Enhanced” level of protection (l.e.
80% TSS removal) as described in the Ministry of Environment Stormwater Management Planning and
Design Manual (2003).

Water Balance

According to the Puslinch Municipal Development Standards an annual water budget shall be
prepared for the development site as described in the MOE SWMPD Manual (March 2003). Crozier
prepared a Water Balance Assessment (August 2025) which calculated the infiltration deficit
associated with the development of the proposed lands. Pre-development infiltration was estimated
to be at 251 mm/year, which was reduced by 99 mm/year to an infiliration of 152 mm/year under
post development conditions.
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Low impact development best management practices shall be designed in accordance with the
MOE SWMPD Manual, and the TRCA/CVC Low Impact Development Stormwater Management
Planning and Design Guide (2010) to mitigate the infiliration deficit.

Erosion Control

According to the Puslinch Municipal Development Standards an Erosion and Sediment Control Plan
will be provided, showing sediment and erosion control measures proposed to mitigate the effect of
the construction on surrounding areas and infrastructure.

Water Quantity Control

According to the Township of Puslinch Municipal Development Standards Manual (2019), water

quantity confrols are required for the Site. The water quantity requirements include conftrolling the
post-development peak flow event to the pre-development peak flow event for design storms up
to and including the 100-year event.

Upon development, all runoff generated within the internal roadway or runoff that mixes with the
roadway runoff will be conveyed to proposed bioswales and a dry pond for quantity and quality
control. The bioswales have been designed based on a hydraulic conductivity of 35 mm/hr,
representing a moderate infiltration rate reflective of the hydrologic group A soils in the area. No
stormwater volume reduction associated with the infiltfration component of the bioswale has been
applied to the hydrologic modeling at this stage. Infiliration rates will be confirmed at the detailed
design stage through in situ testing using a Guelph permeameter to confirm design drawdown times.

7.1 Stormwater Quality Control

Stormwater quality controls for the proposed development will be achieved by retaining, treating,
and infiltrating runoff in a treatment train consisting of an Oil and Grit Separator (OGS), a bioswale
system, and a dry pond. Runoff from the proposed development will be conveyed overland to one
of four (4) storm sewer networks, each including an OGS within the downstream-most maintenance
hole. The storm sewer networks outlet to the proposed bioswale that conveys the drainage to the
dry pond. Runoff from the remainder of the site consists of natural heritage and landscaped areas
and is therefore not subject to water quality treatment requirements.

The bioswale system treating runoff from the proposed development was sized to maximize the
storage provided for quantity control while facilitating infiltration in the swale.

Table 9 summarizes the water quality storage required for enhanced 80% long term suspended solids
removal and the water quality storage provided in the proposed bioswale system.

Table 9: Provided Water Quality Storage to Achieve Enhanced Water Quality Protection

25 mm Runoff MOE Table 3.2 Total
Catchment | 25 mm Runoff Required Enhanced Water Provided
Catchment Area Volume Treatment Quality Storage Treatment
(ha) (mm) Volume Requirements Volume
(m?) (m?) (m?)
201 10.55 6.32 667 304 1586

At a minimum, a total of 667 m3 of runoff is required to be freated and infilirated to remove 80% of
TSS and achieve “Enhanced Protection”. The proposed bioswale system provides sufficient

C.F. Crozier & Associates Inc.
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freatment for this volume in addition to the pre-treatment provided in the OGS units. Additional
freatment capacity will be provided downstream of the bioswale system in the form of a dry pond.
The bioswale system accepts runoff from the internal storm sewer network. To optimize the amount
of runoff infiltrating into the water table, runoff is retained behind weir structures (0.7 m tall) and
spaced at varying intervals that are dictated based on the existing slope/gradient. The ponded
runoff behind the control weirs will infiltrate into the water table in accordance with the CVC/TRCA
Low Impact Development SWM Planning Design Guide (Version 1.0, 2010).

The bioswale system treatment capacity is governed by the surface ponding volume within the
various conftrol weirs. Further calculations and details regarding the control weirs will be provided as
the site designs continue to advance.

Refer to the Preliminary Grading and Servicing Plan (Drawing C101) and Appendix B for OGS sizing
details.

7.2 Low Impact Development Design

Water balance and erosion control measures will be designed to satisfy all relevant criteria and
constraints. The above will be demonstrated and discussed at the detailed design stage.

7.3 Stormwater Quantity Controls

Design Storm — 3-hour Chicago

The City of Guelph IDF parameters (October 2023) were used to generate a 3-hour Chicago
design storm, per Puslinch Municipal Development Standards. The quantity volume modeled only
includes the proposed dry pond, though the bioswale could also provide additional stormwater
quantity storage. An orifice size of 125 mm was used for the preliminary outfall design.

The required preliminary storage volumes and unconfrolled peak flow rates are presented in
Table 10.

Table 10: Preliminary Storage Volume Requirements (3-hour Chicago)

Pre-Dev. Post-Dev. Post-Dev. Total Preliminary
Storm Uncontrolled Uncontrolled Controlled Peak | Storage Volume
(3-hour Chicago) Peak Flow Rate! | Peak Flow Rate? Flow Rate2 Required

(L/s) (L/s) (L/s) (m3)
2-year 135 597 130 710
5-year 270 810 255 1044
10-year 392 952 365 1318
25-year 593 1140 547 1735
50-year 756 1275 693 2051
100-year 940 1418 857 2399

1. Includes runoff directed to outlet culvert located at Arkell Road (Catchment 101, EXT 1, 2, & 3)

2. Includes runoff directed to outlet culvert located at Arkell Road (Catchment 201, EXT 1, 2, & 3, UCO1, UCO02).
The maximum storage required for the 3-hour Chicago storm distribution is roughly 2400 m3 during
the 100-year storm event and the quantity control will be provided for the required storage volume
using the proposed dry pond.
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The proposed dry pond is sized to store 2630 m3 of volume below the sill of the emergency spillway.
The emergency spillway is sized to convey the uncontrolled 100 Year and Regional flows at a flow
depth of approximately 0.1 meters, leaving approximately 0.3 meters of freeboard.

7.4 Stormwater Management Inspection and Maintenance

It is understood that that the Township of Puslinch will be responsible for the operation and
maintenance of the stormwater management system. Maintenance procedures associated with
the stormwater management system are detailed below.

Grass Swales

Table 11 outlines routine inspection and maintenance tasks and recommended minimum
frequencies for grass swales.

Table 11: Routine Maintenance Tasks for Grassed Swales

Frequency Routine Maintenance Task

Replace dead vegetation, remove invasive growth, dethatch,
and aerate.

Repair eroded or sparsely vegetated areas.

Annually or as needed Remove accumulated sediment on the swale surface when dry
and exceeds 25 mm.

If gullies are observed along the swale, regrading and
revegetating may be required.

Regular watering may be required during the first two (2) years

Atleast twice annually while vegetation is becoming established.

or as needed.

. . Mow grass to maintain height between 75 mm to 150 mm.
More frequently if desired

for aesthetic reasons.

Remove trash and debris from swale surface, inlets, and outlets.

In-Line Qil-Grit Separator (OGS) Units

According to the manufacturer (Imbrium Systems Inc.), inspection and maintenance is crucial for
the long-term performance of the OGS Units. The recommended maintenance frequency is outlined
below.

* Inspect every six months for the first year to determine the pollutant accumulation rate.

* Insubsequent years, inspections can be based on accumulation rates, observations or
typical tfownship frequencies.

+ Inspect the unit immediately after an oil, fuel or chemical spill. A licensed waste
management company should remove oil and sediment and dispose responsibly.
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Stormwater Management Dry Pond

Inspections of the proposed dry pond are to be conducted after every significant storm during the
first two years after construction to ensure proper function of the facility and its infrastructure. After
this period, inspections should be conducted on an annual basis at a minimum.

Recommended inspections should include observations of water levels. If water levels remain high
several days after a storm, pond outlet should be inspected for trash, debris, and accumulated
sediment. Sediment levels in the pond should also be inspected to ensure proper functioning the
system.

8.0 Erosion and Sediment Controls During Construction

Erosion and sediment confrols will be implemented prior fo the commencement of any site servicing
works for the development and will be maintained throughout construction until the Site is stabilized
or as directed by the Site Engineer and/or Township of Puslinch. It will be critical for sediment to be
controlled, and proper measures put in place to ensure the integrity of any site infiliration measures
and bio-swales are maintained during construction.

Controls will be inspected after each significant rainfall event and maintained in proper

working condition. A formal Erosion and Sediment Conftrol Plan outlining the site-specific erosion and
sediment confrols will be prepared and provided to applicable review agencies during subsequent
design submissions. This plan will include silt fencing, a mud mat, and more robust measures, such as
check dams, in areas of concentrated flow.

Further details on the erosion and control measures to be included have been summarized below:

Sediment Control Silt Fence

Sediment Control Silt Fence will be installed on the perimeter of the Site where sheet flow can be
identified. Additional Sediment Confrol Silt Fence may be added based on field decisions by the Site
Engineer and Owner prior to, during, and following construction.

Mud Mat
A rock mud mat will be installed at the entrance to the Site off Watson Road South. The rock mud
mat will help to prevent mud tracking. The primary construction entrance will have to be verified

prior to construction commencing.

Rock Check Dams

Rock check dams installed according to OPSD 219.210 should be installed in the proposed swale to
protect from erosion conveyance during construction.
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9.0 Conclusions & Recommendations

This report was prepared in support of the Zoning By-Law Amendment Application for the property
located at lots 7, 8, 9, Concession 10, Township of Puslinch, County of Wellington. The proposed
development can be serviced for water, sanitary, and stormwater management in accordance
with the Township of Puslinch, Wellington County, and the Grand River Conservation Authority
requirements and standards. Our conclusions and recommendations include:

Proposed Water and Sanitary Servicing

1. Municipal servicing infrastructure is not available in the vicinity of the site, and therefore the
proposed development will be serviced by individual onsite sewage systems and water
supply wells.

2. The preliminary sewage system design flows are expected to be approximately 4,575 L/d
for each lot. Given the preliminary sewage system design flow is less than 10,000 L/day per
individual lot, an ECA issued by the MECP will not be required. Each onsite sewage system will
consist of an advanced treatment unit discharging to a leaching bed constructed as a
Type A dispersal bed with a footprint of approximately 104 m2. The advanced treatment
system will consist of a Level IV treatment unit meeting the CAN/BNQ 3680-600 standard and
must achieve the denitrification requirement of at least 50% nitrate-nitrogen reduction to
meet MECP Guideline D-5-4.

3. Individual lots will be serviced with private drilled wells in accordance with O. Reg. 903 for
potable water supply.

Stormwater Management

1. A passive stormwater management approach is proposed to preserve and maintain the rural
character of the property using bioswale systems to control and infiltrate stormwater runoff.

2. Water quality controls, erosion protection, and water balance for the proposed
development will be provided by the proposed bioswale systems pretreated by OGS units
within the municipal roadway storm system. The bioswale system with OGS pretreatment and
dry pond treatment train will provide water quality treatment that exceeds the “Enhanced
Protection” criteria by retaining, treating, and infilirating runoff volume equal to, or greater
than, the runoff volume generated during a 25 mm rainfall event. The water quality storage
provided in the bioswale system and dry pond provides active storage to simultaneously
provide the necessary quantity controls for the Site.

3. No addifional water quantity storage is required beyond what is provided in the bioswale
system and dry pond. The post-development peak flows will be controlled to less than pre-
development peak flows at outlet culvert located at Arkell Road for the 2-year to 100-year
design storm events.

4. Runoff generated from cafchments Ext. 1, Ext. 2, Ext. 3, 202, and UCO02 will drain uncontrolled
overland before being intercepted by the proposed conveyance bypass swale that safely
directs fowards the outlet culvert located at Arkell Road. This flow routing will maintain the
existing drainage conditions of the subject property.

5. Water balance and erosion control measures will be designed to satisfy all relevant criteria
and constraints. The above will be demonstrated and discussed at the detailed design
stage.
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Based on the above conclusions, we recommend the approval of the Zoning By-Law Amendment
Application from the perspective of functional servicing and stormwater management.

Respectfully submitted,

E

Jordan Bieri, P.Eng.
Project Engineer, Land Development
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ONSITE SEWAGE SYSTEM RESIDENTIAL CALCULATION SHEET

cnoz I ER Project Name: Arkell Development Date: 2026-01-16
Project Number: 2433-6646 Designed By: ZS
CONSULTING ENGINEERS Checked By: KR
H#HH#H#H# input required
House Details: 6 bedroom References
350.00 m2
Additional Total F
Description Number of | Flow per Unit °L°d ow
Units (L (L/day)
Base Flow 2500
Additional Flow
i) Each bedroom over 5 1 500 500
i) Area over 200m*
A) Each 10m?over 200m? to 400m? 15 100 1500
B) Each 10m? over 400m? to 600m? 0 75 0
C) Each 10m? over 600m? 0 50 0
Total Additional Sewage Flow from Area 1500
iii) Fixture Units over 20 41.5 50 2075 61.5 total
Addition flow (greatest of i,iiiii) 2075
Total Daily Design Sanitary Sewage Flow (L/day): 4575
Pre-Treatment Options Treatment: WBP Model AD35, 3500 L/d
Treatment: ADIPC-9000
Required septic tank size = 92150 L minimum Basket Biofilter Tank: BT-9000
Orangeville Precast Concrete Lid.
Propose Level IV Treatment (Y/N): Y
Native Percolation time, T = 15 min/cm T-time estimated by Crozier
Imported Sand Percolation time = 10 min/cm
Option #1 - Type A Dispersal Bed
Required Provided
Stone area = 92 m? (Q/50) 104 m?
Sand area = 81 m? (QT/400) 104 m?




CROLZIER

CONSULTING ENGINEERS

ONSITE SEWAGE SYSTEM RESIDENTIAL CALCULATION SHEET

Project Name: Arkell Development

Proje

ct Number: 2433-6646

HEHHHHH] 2026-01-16

Designed By: ZS
Checked By: KR

HiHHt input required

Fixtures Number of Fixtures Fixtun_e Units per | Total F.ixture
Fixture Units
Bathroom Group (flush tank) 4 6 24.0
2 Piece Bathroom 2 55 11.0
Basement Rough-in 2 6 12.0
Sinks (Domestic Lavatory w. 1/2" trap, kitchen sink,
single compartment laundry tray) 4 15 6.0
Clothes Washer 1 1.5 1.5
Dishwasher (if not connected to kitchen sink) 1 1 1.0
Shower (from 1 head) 1 1.5 2
Floor drain 1 3 3
Laundry Tub 1 1.5 2
Total Fixture Units 61.5

Assumed fixture units based on similar house sizes
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Project Name: Arkell Subdivision

D.A. NAME

101

c R OZ I ER Project Number: 2433-6646 D.A. AREA (ha) 18.82
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment 101
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 18.82
0
0
0
Total Area 18.82
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 96 96 96 0.08 96 50 0.085 8.12
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 0.00 0.00 0.00 0.08 0.00
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 6.47 38 5.51 41 6.76 65 18.74 910.98
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
Subtotal 6.47 0 0 5.51 6.76
Total Pervious Area 18.74
. . Total Impervious Area 0.08
Composite Area Calculations % Impervious 0.45%
Composite Curve Number 48.8
Total Area Check 18.82
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Landuse IA (mm) Area (ha)| A*IA Cravelly Sand 0 0
RC Area RC Area RC Areq RC Area A*RC
Woodland 10 6.47 64.69 0.25 6 0 0 0 1.62
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 5.51 27.53 0.25 6 0 0 0 1.38
Cultivated 7 6.76 47.32 7 0 0 0 0.00
Impervious 2 0.08 0.17 0.90 0 0 0 0 0.08
Composite 18.82 7.42 Composite Runoff Coefficient 0.16
Time to Peak Inputs Uplands Bransby Wiliams Airport
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 907.4 11.03 1.2% - - - - - 0.62 0.41 1.44 0.96
|Appropriate calculated time to peak 0.96) Appropriate Method: Airport




Project Name: Arkell Subdivision

D.A. NAME

EXT1 (PRE)

c Roz l ER Project Number: 2433-6646 D.A. AREA (ha) 24.38
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment EXT1 (PRE)
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 24.38
0
0
0
Total Area 24.38
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 0.029 96 0 96 0 96 0 96 50 0.029 2.75
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 0.029 0 0 0 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 20.06 38 4.29 41 24.35 938.24
0 38 0 41 0.00 0.00
0 38 0 41 0.00 0.00
0 38 0 41 0.00 0.00
Subtotal 0 0 4.29 0
Total Pervious Area 24.35
. . Total Impervious Area 0.03
Composite Area Calculations % Impervious 0.12%
Composite Curve Number 38.6
Total Area Check 24.38
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Landuse IA (mm) Area (ha)| A*IA Cravelly Sand 0 0
RC Area RC Area RC Areq RC Area A*RC
Woodland 10 20.06 200.57 0.25 20 0 0 0 5.01
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 4.29 21.47 0.25 4 0 0 0 1.07
Cultivated 7 0.00 0.00 0 0 0 0 0.00
Impervious 2 0.03 0.06 0.90 0 0 0 0 0.03
Composite 24.38 9.11 Composite Runoff Coefficient 0.25
Time to Peak Inputs Uplands Bransby Wiliams Airport
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 939.8 20.5 2.2% - - - - - 0.56 0.37 1.09 0.73
|Appropriate calculated time to peak 0.73|Appropriate Method: Airport




Project Name: Arkell Subdivision D.A. NAME EXT1 (POST)

c Roz I ER Project Number: 2433-6646 D.A. AREA (ha) 23.84

CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS

Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment EXT1 (POST)

Curve Number Calculation

Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 23.84
0
0
0
Total Area 23.84

Impervious Landuses Present:

Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 0.029 96 0 926 0 96 0 96 50 0.029 2.75
0 96 926 96 96 50 0 0
0 96 926 96 96 50 0 0
0 96 926 96 96 50 0 0
Subtotal 0.029 0 0 0 0

Pervious Landuses Present:

Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 20.06 38 3.75 4] 23.81 916.10
0 38 0 4] 0.00 0.00
0 38 0 4] 0.00 0.00
0 38 0 4] 0.00 0.00
Subtotal 0 0 3.75 0
Total Pervious Area 23.81
. . Total Impervious Area 0.03
Composite Area Calculations % Impervious 0.12%
Composite Curve Number 38.5
Total Area Check 23.84
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Gravelly Sand 0 0 0
*
tanduse A (mm) Area (ha)]  ATIA RC Area RC Area RC Areq RC Area A*RC
Woodland 10 20.06 200.57 0.25 20 0 0 0 5.01
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 3.75 18.77 0.25 4 0 0 0 0.94
Cultivated 7 0.00 0.00 0 0 0 0 0.00
Impervious 2 0.03 0.06 0.90 0 0 0 0 0.03
Composite 23.84 9.20 Composite Runoff Coefficient 0.25
Time to Peak Inputs Uplands Bransby Wiliams Airport
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 939.8 20.5 2.2% - - - - - 0.56 0.37 1.09 0.73

|Appropriate calculated time to peak 0.73|Appropriate Method: Airport |




Project Name!

. Arkell Subdivision D.A. NAME

EXT2

c R OZ I ER Project Number: 2433-6646 D.A. AREA (ha) 20.64
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment EXT2
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 20.64
0
0
0
Total Area 20.64
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 1.30 96 96 96 0.12 96 50 1.426 136.86
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 1.30 0.00 0.00 0.12 0.00
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 9.98 38 41 9.23 65 19.21 979.38
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
Subtotal 9.98 0 0 0.00 9.23
Total Pervious Area 19.21
. . Total Impervious Area 1.43
Composite Area Calculations % Impervious 691%
Composite Curve Number 54.1
Total Area Check 20.64
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Gravelly Sand 0 0 0
X
tanduse A (mm) Area (ha)]  ATIA RC Area RC Area RC Areq RC Area A*RC
Woodland 10 9.98 99.83 0.25 10 0 0 0 2.50
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 0.00 0.00 0.25 0 0 0 0 0.00
Cultivated 7 9.23 64.62 9 0 0 0 0.00
Impervious 2 1.43 2.85 0.90 1 0 0 0 1.28
Composite 20.64 8.11 Composite Runoff Coefficient 0.18
Time to Peak Inputs Uplands Bransby Wiliams Airport |
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 642.6 19 3.0% - - - - - 0.36 0.24 0.88 0.59 |
|Appropriate calculated time to peak 0.59) Appropriate Method: Airport




Project Name!

. Arkell Subdivision

D.A. NAME

EXT3

c R OZ I ER Project Number: 2433-6646 D.A. AREA (ha) 6.87
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment EXT3
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 6.87
0
0
0
Total Area 6.87
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 0.78 96 96 96 0.61 96 50 1.39 133.84
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 0.78 0.00 0.00 0.61 0.00
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 38 5.476 41 65 5.48 224.51
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
Subtotal 0.00 0 0 5.48 0.00
Total Pervious Area 5.48
. . Total Impervious Area 1.39
Composite Area Calculations % Impervious 20.29%
Composite Curve Number 52.2
Total Area Check 6.87
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Gravelly Sand 0 0 0
X
tanduse A (mm) Area (ha)]  ATIA RC Area RC Area RC Areq RC Area A*RC
Woodland 10 0.00 0.00 0.25 0 0 0 0 0.00
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 5.48 27.38 0.25 5 0 0 0 1.37
Cultivated 7 0.00 0.00 0.25 0 0 0 0 0.00
Impervious 2 1.39 2.79 0.90 1 0 0 0 1.25
Composite 6.87 4.39 Composite Runoff Coefficient 0.38
Time to Peak Inputs Uplands Bransby Wiliams Airport |
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 131.9 3.83 2.9% - - - - - 0.08 0.06 0.32 0.21 |
|Appropriate calculated time to peak 0.21]Appropriate Method: Airport |




Project Name: Arkell Subdivision D.A. NAME

EXT4

c Roz I ER Project Number: 2433-6646 D.A. AREA (ha) 0.53
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment EXT4
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 0.53
0
0
0
Total Area 0.53
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 96 96 96 96 50 0.00 0.00
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 0.00 0.00 0.00 0.00 0.00
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 0.53 38 41 65 0.53 20.14
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
0 38 41 65 0.00 0.00
Subtotal 0.53 0 0 0.00 0.00
Total Pervious Area 0.53
. . Total Impervious Area 0.00
Composite Area Calculations % Impervious 0.00%
Composite Curve Number 38.0
Total Area Check 0.53
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Landuse IA (mm) Area (ha)| A*IA Cravelly Sand 0 0
RC Area RC Area RC Areq RC Area A*RC
Woodland 10 0.53 5.30 0.25 1 0 0 0 0.13
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 0.00 0.00 0.25 0 0 0 0 0.00
Cultivated 7 0.00 0.00 0.25 0 0 0 0 0.00
Impervious 2 0.00 0.00 0.90 0 0 0 0 0.00
Composite 0.53 10.00 JComposite Runoff Coefficient 0.25
Time to Peak Inputs Uplands Bransby Wiliams Airport
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 131.9 3.83 2.9% - - - - - 0.11 0.07 0.37 0.25
|Appropriate calculated time to peak 0.25 Appropriate Method: Airport




Project Name: Arkell Subdivision D.A. NAME 201
Project Number: 2433-6646 D.A. AREA (ha) 10.55
cROZIER Date: 2026-01-15
CONSULTING ENGINEERS Completed By: BAS
Hydrologic Parameters: CALIB STANHYD Command
Post Development
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 10.55
0
0
0
Total Area Check 10.55
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Ared A*CN
GS 2.05 98 98 98 2.24 98 0.205 98 4.492 440.22
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 2.05 0.00 0.00 2.24 0.21
Pervious Landuses Present:
Woodland Meadow Permeable Pavers Lawn SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Ared A*CN
GS 5.85 41 0.21 50 6.06 250.22
0 41 0 0
0 41 0 0
0 41 0 0
Subtotal Area 0.00 0 0 5.85 0.21
. X Total Pervious Area 6.06
Pervious Area Calculations Composite Pervious Curve Number 41
Total Directly Connected Area 2.48
Total Indirectly Connected Area 2.01
Impervious Area Calculations  Total Impervious Area 4.49
% X imp 23.5
% 1 imp 42.6
Total Area Check 10.55
Initial Abstraction and Tp Calculations
Landuse IA (mm) Area (ha) A*IA Land Use IA (mm) Slope (%) Travel Length (m) Manning's n
Woodland 10 0 0 Pervious 5.00 2.00% 81 0.25
Meadow 8 0 0 Impervious 2.00 0.50% 104 0.013
Permeable Pavers 16 0 0
Lawn 5 5.85 29.27
SWMF 5 0.21 1.03
Composite 1A 6.06 5.00




Project Name: Arkell Subdivision D.A. NAME 202
Project Number: 2433-6646 D.A. AREA (ha) 2.39
cROZIER Date: 2026-01-15
CONSULTING ENGINEERS Completed BY: BAS
Hydrologic Parameters: CALIB STANHYD Command
Post Development
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 2.39
0
0
0
Total Area Check 2.39
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Ared A*CN
GS 0.09 98 98 98 0.76 98 98 0.850 83.30
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0.09 0.00 0.00 0.76 0.00
Pervious Landuses Present:
Woodland Meadow Permeable Pavers Lawn SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Ared A*CN
GS 1.54 41 50 1.54 63.14
0 41 0 0
0 41 0 0
0 41 0 0
Subtotal Area 0.00 0 0 1.54 0.00
. . Total Pervious Area 1.54
Pervious Area Calculations Composite Pervious Curve Number 41
Total Directly Connected Area 0.09
Total Indirectly Connected Area 0.76
Impervious Area Calculations  Total Impervious Area 0.85
% X imp 3.8 min 10% used
% 1 imp 35.6
Total Area Check 2.39
Initial Abstraction and Tp Calculations
Landuse IA (mm) Area (ha) A*IA Land Use IA (mm) Slope (%) Travel Length (m) Manning's n
Woodland 10 0 0 Pervious 5.00 2.00% 81 0.25
Meadow 8 0 0 Impervious 2.00 0.50% 104 0.013
Permeable Pavers 16 0 0
Lawn 5 1.54 7.70
SWMF 5 0 0
Composite 1A 1.54 5.00




Project Name: Arkell Subdivision D.A. NAME

uco1

c R oz I ER Project Number: 2433-6646 D.A. AREA (ha) 1.35
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: BAS
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment UCO1
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 1.35
0
0
0
Total Area 1.35
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 96 96 96 96 50 0.00 0.00
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 0.00 0.00 0.00 0.00 0.00
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 1.35 38 41 1.35 51.30
0 38 41 0.0 0.0
0 38 41 0.0 0.0
0 38 41 0.0 0.0
Subtotal 1.35 0.00 0.00 0.00 0.00
Total Pervious Area 1.35
. . Total Impervious Area 0.00
Composite Area Calculations % Impervious 0.00%
Composite Curve Number 38.0
Total Area Check 1.35
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Gravelly Sand 0 0 0
X
tanduse A (mm) Area(ha)] ATIA RC Area RC Area RC Areq RC Area A*RC
Woodland 10 1.35 13.50 0.25 1 0 0 0 0.34
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 0.00 0.00 0.25 0 0 0 0 0.00
Cultivated 7 0.00 0.00 0 0 0 0 0.00
Impervious 2 0.00 0.00 0.90 0 0 0 0 0.00
Composite 1.35 10.00 JComposite Runoff Coefficient 0.25
Time to Peak Inputs Uplands Bransby Wiliams Airport
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 394.4 8.9 2.3% - - - - - 0.31 0.21 0.70 0.47
|Appropriate calculated time to peak 0.47]Appropriate Method: Airport




Project Name!

. Arkell Subdivision

D.A. NAME

uco2

c R oz I ER Project Number: 2433-6646 D.A. AREA (ha) 454
CONSULTING ENGINEERS Date: 2026-01-15
Completed By: NOC
Hydrologic Parameters: CALIB NASHYD Command
Post Development Drainage Area: Catchment UC02
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic Group % Area Area
Gravelly Sand GS A 100 4.54
0
0
0
Total Area 4.54
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 96 96 96 0.38 96 50 0.38 36.86
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
0 96 96 96 96 50 0 0
Subtotal 0.00 0.00 0.00 0.38 0.00
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area (ha) CN Area A*CN
GS 3.43 38 0.73 41 4.16 160.11
0 38 41 0.0 0.0
0 38 41 0.0 0.0
0 38 41 0.0 0.0
Subtotal 3.43 0.00 0.00 0.73 0.00
Total Pervious Area 4.16
. . Total Impervious Area 0.38
Composite Area Calculations % Impervious 8.46%
Composite Curve Number 43.4
Total Area Check 4.54
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Runoff Coefficient
Gravelly Sand 0
X
tanduse A (mm) Area(ha)] ATIA RC Area RC Area RC Areq RC Area A*RC
Woodland 10 3.43 34.30 0.25 3 0 0 0 0.86
Meadow 8 0.00 0.00 0 0 0 0 0.00
Wetland 16 0.00 0.00 0 0 0 0 0.00
Lawn 5 0.73 3.63 0.25 1 0 0 0 0.18
Cultivated 7 0.00 0.00 0 0 0 0 0.00
Impervious 2 0.38 0.77 0.90 0 0 0 0 0.35
Composite 4.54 8.52 Composite Runoff Coefficient 0.30
Time to Peak Inputs Uplands Bransby Wiliams Airport
Flow Path Length 05 Velocity TOTALTp
Description (m) Drop (m) Slope (%) V/S (m/s) Tc (hr) Tp(hr) () Tc (hr) Tp(hr) Tc (hr) Tp(hr)
Sheet Flow 274.4 6.3 2.3% - - - - - 0.19 0.13 0.55 0.37
|Appropriate calculated time to peak 0.37]Appropriate Method: Airport




Timberworx Custom Homes, et al. Functional Servicing and Stormwater Management Report
Lots 7, 8, 9. Concession 10, Township of Puslinch January 2026

APPENDIX B3

Pond, Swale, and Culvert Calculations

C.F. Crozier & Associates Inc.
Project No. 2433-6646



7)) CROZIER

/ CONSULTING ENGINEERS

Dry Pond Facility

Project Name: Arkell Subdivision
Project Number: 2433-6646
Date: January 15, 2026
Completed By: NOC

H:V

Orifice 1 Emergency Weir
Crifice 1 Coefficient: 0.620 Weir Coefficient: 1.56
Emergency Spill Elev: 339.6 m
COrifice 1 Diameter: 0.125 m Em. Spill Bot. Width: 24 m
Crifice 1 Invert Elevation: 338.50 m Trap. Side Slopes: 15:1
Crifice 1 Centroid Elevation: 338.56 m
Depth Above | Depth Above PP Total Storage torage Volume Discharge Emerg. Weir Avg. Emerg. Weir o
Operating Level Eey Boﬂgm of Pond 7 ED Orifice aed Volsumeg * Algove PP Oriﬁcegl gWidih ? Discgqrge [olalbichoros
(m) (m) (m) (sa.m) (cu.m) (cu.m) (cu.m/s) (m) (cu.m/s) (cu.m/s)

Bottom of Pond 338.50 0.00 338.38 2,068 0 0 0.000 0.000

338.60 0.10 338.48 2,127 210 210 0.007 0.007

338.70 0.20 338.58 2,187 425 425 0.012 0.012

338.80 0.30 338.68 2,246 647 647 0.016 0.016

338.90 0.40 338.78 2,305 875 875 0.020 0.020

339.00 0.50 338.88 2,365 1,108 1108 0.022 0.022

339.10 0.60 338.98 2,424 1,348 1348 0.025 0.025

339.20 0.70 339.08 2,483 1,593 1593 0.027 0.027

339.30 0.80 339.18 2,543 1,844 1844 0.029 0.029

339.40 0.90 339.28 2,602 2,102 2102 0.031 0.031

339.50 1.00 339.38 2,661 2,365 2365 0.033 0.033
Emergency Weir Sill 339.60 1.10 339.48 2,721 2,634 2634 0.034 24.000 0.034

339.70 1.20 339.58 2,780 2,909 2909 0.036 25.483 1.257 1.293

339.80 1.30 339.68 2,839 3,190 3190 0.036 26.966 3.763 3.799

339.90 1.40 339.78 2,899 3,477 3477 0.037 28.449 7.292 7.329
Top of Pond 340.00 1.50 339.88 2,958 3.770 3770 0.037 29.932 11.813 11.849

J:\2400\2433 - Timberworx Custom Homes\ 6646 - Arkell Developments\Design\Civil_Water\SWM\2026.01.15_Pond SSD - Error




Project: Arkell Subdivision

CONSULTING ENGINEERS S’roroge Requiremen’rs

c Roz I ER Project No.: 2433-6743
Description: Catchment 201 Water Quality

Date: 2024-01-22
Revised: 2026-01-15
Designed By: AO
Checked By: NOC

Catchment 201 Water Quality Storage Requirements

Bioswale Catchment Area (ha):
Imperviousness Level (%):

MOE Table 3.2
Storage Volume for enhanced 80% long term SS removal (m®/ha):

Design Storage Volume per MOE Table 3.2 (m®):
VO Results Volume:
25 mm Runoff (mm):

Design Storage Volume per VO Results (m®):

Design Storage Required (m?):
Design Storage Provided (m®):

10.55
42.60

28.80

304

6.32
667

667
1586

Catchment 201

= Bioswale Catchment Area *
MOE Storage Volume Rate

See Weir Control Sizing Calculation Sheet

1:\2400\2433 - Timberworx Custom Homes\6646 - Arkell Developments\Design\Civil_Water\2026.01.15_BioSwale & Control Weir Sizing




Project: Arkell Subdivision Date: 2024-01-22

c R oz I ER Project No.: 2433-6743 Revised: 2026-01-15
Description: Bioswale Confrol Weir Sizing Designed By: AO

CONSULTING ENGINEERS Checked By: NOC

Bioswale Weir Control Sizing - Catchment 201

Catchment 201

Ditch Bottom Width = 1.5 m

Ditch Top Width = 7.50 m
Roadside Ditch Side Slope = 3:1
Lot Line Ditch Slope = 3:1

Ditch Height = 1.00 m

Proposed Confrol Weir Height = 0.70 m

Road Segment Length = 487 _ rx=L -
Proposed Longitudinal Ditch Slope = 0.30% V= fx=0 v = AaaxBX F ApmppaDX F AyogpeAX + ot Ay AX
Control Weir Spacing = 54 m where Ax = 0.1 m and A, = Cross sectional area of retained water @ x
Number of Control Weir Ponding Areas = 9
Weir Control Ponding Storage per Area (V) = 176.22 m*/area
Surface Ponding Volume Provided = 1,585.98 m®

1:\2400\2433 - Timberworx Custom Homes\6646 - Arkell Developments\Design\Civil_Water\2026.01.15_BioSwale & Control Weir Sizing



Project:

Project No.:
CROZ I ER Description:

CONSULTING ENGINEERS

Arkell Subdivision Date: 2024-01-22
2433-6743
Bioswale Sizing

Revised: 2026-01-15
Designed By: AO
Checked By: NOC

Roadside Bioswale Sizing - Catchment 201

NOTES:

Parameter Value Units Catchment 201
Provided Bioswale Design Parameters
Surface Ponding Volume Provided Behind Weir Control Structures = 1,586 m®
Percolation Rate = 70.0 mm/hr Table 9.6; Hydrology of Floods in Canada: A Guide to Planning and
Safety Correction Factor = 2.00 Design (National Research Council of Canada, 1989)
Design Percolation Rate (P) = 35.00 mm/hr
LID Length = 486 m
LID Width = 1.5 m
Provided footprint (A) = 729 m? = Length * width
Gravel Storage Depth = 0.40 m A =1000*V /[P*n* 1]
Void Space Ratio (n) = 0.40 Equation 4.3 (MOE SWM Planning and Design Manual, 2003)
Total Bioswale Gravel Storage Volume Provided (V) = 17 m® > Surface Ponding Storage = 1,586 m?
Infilration Rate = 10.2 m?®/hr
Retention Time (t) = 1 hours

1. Surface storage and filter media storage not included in bioswale volume calculation to be conservative.

1:\2400\2433 - Timberworx Custom Homes\6646 - Arkell Developments\Design\Civil_Water\2026.01.15_BioSwale & Control Weir Sizing




Proposed Bio-swale (North)

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Left Side Slope

Right Side Slope
Bottom Width

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

Manning Formula

Discharge

0.030
0.00300
1.00
3.00
3.00
1.50

5.68
4.50
7.82
0.58
7.50
0.73
0.01208
1.26
0.08
1.08
0.52

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.00

0.73

0.00300

m/m

m

m/m (H:V)
m/m (H:V)

3

m/m

m/s

3

m/s

m/s

m/m

2024-02-21 10:31:54 AM

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Proposed Bio-swale (North)

GVF Output Data

Critical Slope 0.01208 m/m

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]
2024-02-21 10:31:54 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Proposed By-Pass Swale (South)

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Left Side Slope

Right Side Slope
Bottom Width

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

Manning Formula

Discharge

0.030
0.00300
0.85
3.00
3.00
1.50

3.96
3.44
6.88
0.50
6.60
0.61
0.01268
1.15
0.07
0.92
0.51

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.85

0.61

0.00300

m/m

m

m/m (H:V)
m/m (H:V)

3

m/m

m/s

3

m/s

m/s

m/m

2024-02-21 10:33:00 AM

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Proposed By-Pass Swale (South)

GVF Output Data

Critical Slope 0.01268 m/m

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]
2024-02-21 10:33:00 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



100 Year Depth - North Bioswale

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00300 m/m
Left Side Slope 3.00 m/m (H:V)
Right Side Slope 3.00 m/m (H:V)
Bottom Width 150 m
Discharge 1.31 mds
Results

Normal Depth 050 m
Flow Area 1.52 m?
Wetted Perimeter 469 m
Hydraulic Radius 032 m
Top Width 452 m
Critical Depth 034 m
Critical Slope 0.01477 m/m
Velocity 0.86 m/s
Velocity Head 0.04 m
Specific Energy 054 m
Froude Number 0.47

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 m
Length 0.00 m
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 m
Profile Description

Profile Headloss 0.00 m
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 050 m
Critical Depth 034 m
Channel Slope 0.00300 m/m

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2026-01-15 4:31:58 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



100 Year Depth - North Bioswale

GVF Output Data

Critical Slope 0.01477 m/m

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2026-01-15 4:31:58 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for 100 Year Depth - South Bypass Swale

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

Manning Formula

Normal Depth

0.030
0.00300
3.00
3.00
1.50
0.83

0.40
1.09
4.04
0.27
3.91
0.26
0.01579
0.76
0.03
0.43
0.46

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.26

0.00300

m/m

m/m (H:V)
m/m (H:V)
m

m?3/s

3

3

m/m

m/s

m/s

m/s

m/m

2026-01-15 4:34:00 PM

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]

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



Worksheet for 100 Year Depth - South Bypass Swale

GVF Output Data

Critical Slope 0.01579 m/m

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2026-01-15 4:34:00 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Culvert Calculator Report
Box Culvert -Street A

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 344.300 m Headwater Depth/Height 0.87
Computed Headwater Elev: 344.300 m Discharge 2.0248 m3/s
Inlet Control HW Elev. 344.287 m Tailwater Elevation 343.400 m
Outlet Control HW Elev. 344.300 m Control Type Entrance Control
Grades
Upstream Invert 343.500 m Downstream Invert 343.400 m
Length 25.000 m Constructed Slope 0.004000 m/m
Hydraulic Profile
Profile S2 Depth, Downstream 0.488 m
Slope Type Steep Normal Depth 0.488 m
Flow Regime Supercritical Critical Depth 0.500 m
Velocity Downstream 2.268 m/s Critical Slope 0.003735 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 1.829 m
Section Size 6 x 3 ft Rise 0.914 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 344.300 m Upstream Velocity Head 0.250 m
Ke 0.20 Entrance Loss 0.050 m
Inlet Control Properties
Inlet Control HW Elev. 344.287 m Flow Control N/A
Inlet Type  90° headwall w 45° bevels Area Full 1.67 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000
Title: Arkell Subdivision Project Engineer: aottley
j:\...\design\civil_water\road_a_culvert.cvm CF Crozier and Associates Inc. CulvertMaster v3.3 [03.03.00.04]

26-01-15 03:52:08 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Arkell Road Site Entrance Culvert

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 339.600 m Headwater Depth/Height 1.71
Computed Headwater Elev: 339.600 m Discharge 0.2484 md/s
Inlet Control HW Elev. 339.562 m Tailwater Elevation 338.850 m
Outlet Control HW Elev. 339.600 m Control Type Outlet Control
Grades
Upstream Invert 339.080 m Downstream Invert 338.850 m
Length 22.900 m Constructed Slope 0.010044 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.268 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.268 m
Velocity Downstream 1.829 m/s Critical Slope 0.011643 m/m
Section
Section Shape Circular Mannings Coefficient 0.012
SectwriMVigaéedHDPE (Smooth Interior) Span 0.305 m
Section Size 12 inch Rise 0.305 m
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev. 339.600 m Upstream Velocity Head 0.148 m
Ke 0.20 Entrance Loss 0.030 m
Inlet Control Properties
Inlet Control HW Elev. 339.562 m Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.15 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000
Title: Arkell Subdivision Project Engineer: aottley
j:\...\design\civil_water\road_a_culvert.cvm CF Crozier and Associates Inc. CulvertMaster v3.3 [03.03.00.04]

26-01-19 09:47:34 AMO Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Watson Road South Site Entrance Culvert

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 346.550 m Headwater Depth/Height 0.69
Computed Headwater Elev: 346.550 m Discharge 0.0352 m3/s
Inlet Control HW Elev. 346.539 m Tailwater Elevation 346.000 m
Outlet Control HW Elev. 346.550 m Control Type Entrance Control
Grades
Upstream Invert 346.340 m Downstream Invert 346.000 m
Length 30.000 m Constructed Slope 0.011333 m/m
Hydraulic Profile
Profile S2 Depth, Downstream 0.115 m
Slope Type Steep Normal Depth 0.115 m
Flow Regime Supercritical Critical Depth 0.143 m
Velocity Downstream 1.397 m/s Critical Slope 0.005111 m/m
Section
Section Shape Circular Mannings Coefficient 0.012
SectwriMVigaéedHDPE (Smooth Interior) Span 0.305 m
Section Size 12 inch Rise 0.305 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 346.550 m Upstream Velocity Head 0.055 m
Ke 0.20 Entrance Loss 0.011 m
Inlet Control Properties
Inlet Control HW Elev. 346.539 m Flow Control Unsubmerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.07 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000
Title: Arkell Subdivision Project Engineer: aottley
j:\...\design\civil_water\road_a_culvert.cvm CF Crozier and Associates Inc. CulvertMaster v3.3 [03.03.00.04]

26-01-15 03:53:04 PMO Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Timberworx Custom Homes, et al. Functional Servicing and Stormwater Management Report
Lots 7, 8, 9. Concession 10, Township of Puslinch January 2026

APPENDIX B4

Hydrologic Model Output

C.F. Crozier & Associates Inc.
Project No. 2433-6646
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wxxkk DETAILED OUTPUT *xexx

Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\ed7
3249b-c777-4303-a77c-acOc6e622bdl\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aav52d\ed7
3249b-c777-4303-a77c-acOc6e622bdl\sce

DATE: 01-15-2026 TIME: 12:28:12

USER:

COMMENTS :

sk ok sk sk sk sk s o sk ok ok ok sk sk sk sk sk s s ok ok ok sk sk sk sk sk ok sk sk ok ok ok sk sk sk sk sk sk sk s ok ok ok ok ok ok

** SIMULATION : 1 - 2yr 3hr 1@min Chicago *ok
3k 3k 3k 3k 3k 3k 3k 3k ok ok >k >k 3k 3k 3k 3k ok ok >k >k 5k 3k 3k %k ok >k ok >k 3k 3k 3k 3k %k ok >k >k ok 3k 3k %k %k %k %k Kk ok k ok

| CHICAGO STORM | IDF curve parameters: A= 475.610
| Ptotal= 30.88 mm | B= 0.000
-------------------- C=  0.738

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

Duration of storm 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = ©.33

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr

0.00 3.17 | ©.83 86.95 | 1.67 5.04 | 2.50 3.05
0.17 3.77 | 1.ee 15.73 | 1.83 4.42 | 2.67 2.85
0.33 4.72 | 1.17 9.66 | 2.00 3.95 | 2.83 2.67
0.50 6.58 | 1.33 7.25 | 2.17 3.59 |
0.67 12.69 | 1.50 5.91 | 2.33 3.30 |

| CALIB

| NASHYD ( ©e13)| Area (ha)= 24.38 Curve Number (CN)= 35.0

|ID= 1 DT= 5.0 min | Ia (mm)= 9.11 # of Linear Res.(N)= 3.00

.................... U.H. Tp(hrs)= 0.73

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 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30
0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50 3.30
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67

Unit Hyd Qpeak (cms)= 1.276

PEAK FLOW (cms)=  ©.029 (i)
TIME TO PEAK  (hrs)=  2.083
RUNOFF VOLUME (mm)= ©.961
TOTAL RAINFALL  (mm)= 30.883
RUNOFF COEFFICIENT = 0.031

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



| CALIB | 0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
| NASHYD ( ©0014)| Area (ha)= 20.64 Curve Number (CN)= 53.0 0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
|ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00 0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67
———————————————————— U.H. Tp(hrs)=  0.59
Unit Hyd Qpeak (cms)= 0.749
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

PEAK FLOW (cms)=  0.037 (i)
TIME TO PEAK (hrs)=  2.417
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  1.843
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 30.883
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©.060
0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 3.77 | 1.000 86.95 | 1.750 5.04 | 2.50 3.30
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05 e e e eeeeeeeeeeeeeoooo
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.5 eeemmeeeeeeooen
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85 | CALIB
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85 | NASHYD  ( ©@016)| Area (ha)= 6.87 Curve Number (CN)= 46.0
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67 |ID= 1 DT= 5.0 min | Ia (mm)=  4.39 # of Linear Res.(N)= 3.00
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67 oo U.H. Tp(hrs)= 0.21
Unit Hyd Qpeak (cms)= 1.336 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.061 (i)
TIME TO PEAK (hrs)=  1.833 ---- TRANSFORMED HYETOGRAPH ----
RUNOFF VOLUME (mm)=  2.091 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
TOTAL RAINFALL  (mm)= 30.883 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
RUNOFF COEFFICIENT = ©0.068 0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.250 3.77 | 1.000 86.95 | 1.750 5.04 | 2.50 3.30
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05
------------------------------------------------------------------------------- 0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05
-------------------- 0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85
| CALIB 0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
| NASHYD ( ©0015)| Area (ha)= 18.82 Curve Number (CN)= 48.0 0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
|ID= 1 DT= 5.0 min | Ia (mm)=  7.42 # of Linear Res.(N)= 3.00 0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67
———————————————————— U.H. Tp(hrs)= 0.96
Unit Hyd Qpeak (cms)= 1.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.043 (i)
TIME TO PEAK (hrs)=  1.167
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  2.158
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 30.883
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©0.070
0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50 3.30
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05 e e
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85 oo



| ADD HYD ( @012)|
= 3

| 1+ 2 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0013): 24.38 0.029 2.08 0.96

+ ID2= 2 ( 0014): 20.64 0.061 1.83 2.09

ID = 3 ( 0012): 45.02 0.088 1.92 1.48

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( ©012)|

| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 3 ( 0012): 45.02 0.088 1.92 1.48

+ ID2= 2 ( 0015): 18.82 0.037 2.42 1.84

ID =1 ( 0012): 63.84 0.122 2.08 1.59

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( ©012)]|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0e12): 63.84 0.122 2.08 1.59

+ ID2= 2 ( 0016): 6.87 0.043 1.17 2.16

ID = 3 ( 0012): 70.71 0.135 2.00 1.64

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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¥kx¥¥* DETAILED OUTPUT ¥kkxx

Input  filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aad52d\a3l
cda9d-b6d6-4fa7-9313-0c87802336dd\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aad52d\a3l
cda9d-b6d6-4fa7-9313-0c87802336dd\sce

DATE: 01-15-2026 TIME: 12:28:12

USER:

COMMENTS :

stk sk sk sk sk ok sk ok ok ok sk sk sk sk sk sk s ok ok ok sk ok sk sk sk sk sk ok ok ok ok sk sk sk sk sk sk ok o ok ok ok ok

** SIMULATION : 2 - S5yr 3hr 1@min Chicago *k
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k ok >k 3k 3k 3k 3k 3k %k %k 3k >k 3k 3k 3k %k %k %k >k 3k 5k 3k %k %k %k %k %k 3k >k 3k %k %k %k %k Xk k

| CHICAGO STORM | IDF curve parameters: A= 632.750
| Ptotal= 40.45 mm | B= 0.000
-------------------- = 0.741

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

Duration of storm 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = ©.33

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr

0.00 4.11 | ©.83 114.88 | 1.67 6.54 | 2.50 3.95

0.17 4.88 | 1.e0 20.52 | 1.83 5.73 | 2.67 3.69

0.33 6.13 | 1.17 12.57 | 2.e0 5.13 | 2.83 3.46

0.50 8.55 | 1.33 9.43 | 2.17 4.65 |

0.67 16.54 | 1.50 7.68 | 2.33 4.27 |



-------------------- 0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
| CALIB | 0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69
| NASHYD  ( ©@013)| Area (ha)= 24.38 Curve Number (CN)= 35.0 0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46
|ID= 1 DT= 5.0 min | Ia (mm)= 9.11 # of Linear Res.(N)= 3.00 0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46
-------------------- U.H. Tp(hrs)= ©.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.123 (i)
TIME TO PEAK (hrs)=  1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  4.060
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 40.451
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = ©.100
0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3,95 oo
0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95 e
0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69 | CALIB
0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69 | NASHYD ( ©@015)| Area (ha)= 18.82 Curve Number (CN)= 48.0
0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46 |ID= 1 DT= 5.0 min | Ia (mm)=  7.42 # of Linear Res.(N)= 3.00
0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.6 e U.H. Tp(hrs)= 0.96
Unit Hyd Qpeak (cms)= 1.276 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.060 (i)
TIME TO PEAK (hrs)=  2.000 ---- TRANSFORMED HYETOGRAPH ----
RUNOFF VOLUME (mm)= 1.953 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
TOTAL RAINFALL  (mm)= 40.451 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
RUNOFF COEFFICIENT = ©.048 0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3.95
------------------------------------------------------------------------------- 0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95
-------------------- 0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
| CALIB 0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69
| NASHYD ( @014)| Area (ha)= 20.64 Curve Number  (CN)= 53.0 0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46
|ID= 1 DT= 5.0 min | Ia (mm)= 8.11 # of Linear Res.(N)= 3.00 0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46
-------------------- U.H. Tp(hrs)=  0.59
Unit Hyd Qpeak (cms)= ©0.749
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.073 (i)
TIME TO PEAK (hrs)=  2.333
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  3.540
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 40.451
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = ©.088
0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3,95 oo
0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95 oo



| CALIB
| NASHYD ( ©@016)| Area (ha)= 6.87 Curve Number (CN)= 46.0
|ID= 1 DT= 5.0 min | 1Ia (mm)=  4.39 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= .21

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 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3.95
0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95
0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69
0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46
0.750  16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46

Unit Hyd Qpeak (cms)=  1.250

PEAK FLOW (cms)=  0.081 (i)
TIME TO PEAK  (hrs)=  1.167
RUNOFF VOLUME (mm)= 3.885
TOTAL RAINFALL  (mm)= 40.451
RUNOFF COEFFICIENT = 0.096

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

| ADD HYD ( ©012)]|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0e13): 24.38 0.060 2.00 1.95

+ ID2= 2 ( 0014): 20.64 0.123 1.75 4.06

ID = 3 ( 0012): 45.02 0.180 1.83 2.92

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( 0012)|

| 3+ 2= 1 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0012): 45.02 0.180 1.83 2.92

+ ID2= 2 ( ©015): 18.82 0.073 2.33 3.54

(=]
o
n

1 ( 0012): 63.84 0.245 2.00 3.10

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( @@12)|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( ©012): 63.84 0.245 2.00 3.10

+ ID2= 2 ( 0016): 6.87 0.081 1.17 3.88

ID = 3 ( 0012): 70.71  0.270 1.92 3.18

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

V vV I SssS U U A L (v 6.2.2015)
Vv V I sS U U AA L
Vv I SS U U AAMAA L
Vv I SS U U A AL
wW I SSSSS UUWUWU A A LLLLL
000 TITTT TTTITT H H Y Y M M 000 TM
o o T T H H YY MMMM O O
o o T T H H Y M MO 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.

#kkkx DETATILED OUTPUT wrkks

Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa®52d\d38
46a76-abld-4b6f-bb29-37622654763\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\d38
46a76-abld-4b6f-bb29-37622654763\sce

DATE: 01-15-2026 TIME: 12:28:12



0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
USER: 0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40
0.583 10.14 | 1.333  14.88 | 2.083 6.10 | 2.83 4.40
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
90.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13
COMMENTS :
Unit Hyd Qpeak (cms)= 1.276
——————————————————————————————————————————————————————————————————————————————————— PEAK FLOW (cms)= 0.089 (i)
------------------------ TIME TO PEAK (hrs)=  2.000
3k 3k 3k >k ok 3k 3k ok ok ok >k >k ok 3k sk ok ok ok ok ok ok k ok ok ok ok ok ok ok k ok ok ok ok ok ok ok sk ok ok ok ok kokok sk k ok RUNOFF VOLUME (mm)= 2.870
** SIMULATION : 3 - 1@yr 3hr 1@min Chicago *k TOTAL RAINFALL (mm)=47.366
3k 3k 3k 3k 5k ok 3k ok ok ok >k 3k 5k k 3k ok ok ok 3k >k 5k Sk 3k ok ok ok >k 3k 5k 3k 3k ok ok ok >k >k 5k k 3k ok ok %k Kk ok ok k ok RUNOFF COEFFICIENT = 9‘961
-------------------- (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CHICAGO STORM | IDF curve parameters: A= 721.920
| Ptotal= 47.37 mm | B= 0.000 e
-------------------- C= 0.736 R R
used in:  INTENSITY = A / (t + B)"C | cALIB |
| NASHYD ( ©014)| Area (ha)= 20.64 Curve Number  (CN)= 53.0
Duration of storm = 3.00 hrs |ID= 1 DT= 5.0 min | 1Ia (mm)=  8.11 # of Linear Res.(N)= 3.00
Storm time step =10.00 min e U.H. Tp(hrs)= ©.59
Time to peak ratio = 0.33
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.00 4.90 | ©.83 132.58 | 1.67 7.77 | 2.50 4.72 ---- TRANSFORMED HYETOGRAPH ----
0.17 5.82 | 1.e0 24.19 | 1.83 6.82 | 2.67 4.40 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
0.33 7.29 | 1.17 14.88 | 2.00 6.10 | 2.83 4.13 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.50 10.14 | 1.33 11.18 | 2.17 5.54 | 0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.67 19.52 | 1.50 9.12 | 2.33 5.09 | 0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09
0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72
------------------------------------------------------------------------------- 0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
-------------------- 0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40
| cALIB | 0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40
| NASHYD  ( ©0013)| Area (ha)= 24.38 Curve Number (CN)= 35.0 0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
|ID= 1 DT= 5.0 min | 1Ia (mm)=  9.11 # of Linear Res.(N)= 3.00 0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13
———————————————————— U.H. Tp(hrs)= ©.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.178 (i)
TIME TO PEAK (hrs)=  1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 5.826
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 47.366
hrs  mm/hr | hrs  mm/hr |*  hrs  mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = ©0.123
0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.e83 24.19 | 1.833 7.77 | 2.58 A.72 e oo



-------------------- 0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40
| CALIB | 0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40
| NASHYD ( ©@015)| Area (ha)= 18.82 Curve Number (CN)= 48.0 0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
|ID= 1 DT= 5.0 min | Ia (mm)= 7.42 # of Linear Res.(N)= 3.00 0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13

-------------------- U.H. Tp(hrs)= ©.96
Unit Hyd Qpeak (cms)=  1.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

PEAK FLOW (cms)=  ©.113 (i)
TIME TO PEAK (hrs)=  1.167
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  5.405
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 47.366
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = ©.114
0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 A.72 e oo
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40 eeeeeemmeeeeeeoen
0.583 10.14 | 1.333  14.88 | 2.083 6.10 | 2.83 4.40 | ADD HYD ( ©012)]|
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13  eeeeeeemmeeeeeeoen (ha) (cms) (hrs) (mm)
ID1= 1 ( 0013): 24.38 0.089 2.00 2.87
Unit Hyd Qpeak (cms)= ©.749 + ID2= 2 ( 0014): 20.64 0.178 1.75 5.83
PEAK FLOW (cms)=  @.104 (i) ID =3 ( 0012): 45.02  0.263 1.83 4.22
TIME TO PEAK (hrs)=  2.333
RUNOFF VOLUME (mm)=  5.064 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TOTAL RAINFALL  (mm)= 47.366 oo
RUNOFF COEFFICIENT = @.107
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | ADD HYD ( 0012)|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
——————————————————————————————————————————————————————————————————————————————————————————————————— (ha) (cms) (hrs) (mm)
-------------------- ID1= 3 ( 0012): 45.02  0.263 1.83 4.22
| CALIB | + ID2= 2 ( 0015): 18.82 0.104 2.33 5.06
| NASHYD  ( ©@e16)| Area (ha)= 6.87 Curve Number (CN)= 46.0
|ID= 1 DT= 5.0 min | 1Ia (mm)=  4.39 # of Linear Res.(N)= 3.00 ID =1 ( 0e12): 63.84 0.357 1.92 4.47
-------------------- U.H. Tp(hrs)= 0.21
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. oo ooooooooo
---- TRANSFORMED HYETOGRAPH ---- | ADD HYD ( ©012)]|
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr |  hrs  mm/hr e (ha) (cms) (hrs) (mm)
0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54 ID1= 1 ( 0012): 63.84 0.357 1.92 4.47
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 + ID2= 2 ( 0016): 6.87 0.113 1.17 5.41
0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72 ID =3 ( 0012): 70.71  0.392 1.83 4.56
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72



NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. | Ptotal= 57.15 mm | B= ©.000
--------------------------------------------------------------------------------------------------- = 0.725
used in:  INTENSITY = A / (t + B)"C

Duration of storm = 3.00 hrs
\Y v I SSSSS U U A L (v 6.2.2015) Storm time step = 10.00 min
Vv v I SS u U AA L Time to peak ratio = .33
VvV Vv I Sss U U AAAAA L
vV Vv I SS U U A AL TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
w I SSSSS UUULU A A LLLLL hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
0.00 6.14 | ©.83 154.98 | 1.67 9.68 | 2.50 5.92
000 TTTTT TTTTT H H Y Y M M 000 ™ 0.17 7.28 | 1.e0 29.61 | 1.83 8.51 | 2.67 5.53
0o o T T H H YY MMMM O O 0.33 9.09 | 1.17 18.34 | 2.00 7.63 | 2.83 5.19
0 o T T H H Y M M 0 O 0.50 12.58 | 1.33 13.85 | 2.17 6.94 |
000 T T H H Y M M 000 0.67 23.97 | 1.5 11.32 | 2.33 6.38 |
Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved. e e e e e e e e e e
| CALIB |
*¥kkxx DETAILED OUTPUT #kxxx | NASHYD ( ©013)| Area (ha)= 24.38 Curve Number  (CN)= 35.0
|ID= 1 DT= 5.0 min | Ia (mm)=  9.11 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.73
Input  filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\d99

6b755-4b27-4ebe-8e50-ec659a72a394\sce ---- TRANSFORMED HYETOGRAPH ----

Summary filename: TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa®52d\d99 hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
6b755-4b27-4ebe-8e50-ec659a72a394\sce 0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94

0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
DATE: 01-15-2026 TIME: 12:28:12 0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
USER: 0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19
COMMENTS :
Unit Hyd Qpeak (cms)= 1.276
----------------------------------------------------------------------------------- PEAK FLOW (cms)=  0.138 (i)
------------------------ TIME TO PEAK (hrs)=  2.000

3k 3k 3k >k sk 3k sk ok ok sk 3k 5k ok ok sk sk ok ok sk sk ok sk >k k 3k sk %k >k 5k 3k sk >k sk 3k sk ok >k sk 3k 5k ok >k %k k ok k k k RUNOFF VOLUME (mm)= 4.441

** STMULATION : 4 - 25yr 3hr 1@min Chicago *k TOTAL RAINFALL  (mm)= 57.153

3k 3k 5k >k 3k 3k 5k >k >k 3k 3k 5k >k 3k 3k 5k >k >k 3k %k 5k >k >k 3k 5k 5k >k >k %k 3k >k >k 3k 3k 5k > %k >k %k >k %k %k %k %k >k k k% RUNOFF COEFFICIENT = 6'978

———————————————————— (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CHICAGO STORM | IDF curve parameters: A= 822.740



------------------------------------------------------------------------------- 0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
-------------------- 0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
| cALIB | 0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
| NASHYD ( @014)| Area (ha)= 20.64 Curve Number (CN)= 53.0 0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
|ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00 0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19
———————————————————— U.H. Tp(hrs)= ©.59
Unit Hyd Qpeak (cms)= 0.749
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.157 (i)
TIME TO PEAK (hrs)=  2.333
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 7.613
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 57.153
hrs  mm/hr |  hrs  mm/hr | hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = 0.133
0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92 e
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92 e
0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53 | cALIB
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53 | NASHYD ( ©@016)| Area (ha)=  6.87 Curve Number (CN)= 46.0
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19 |ID= 1 DT= 5.0 min | 1Ia (mm)= 4.39 # of Linear Res.(N)= 3.00
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19 e U.H. Tp(hrs)= ©.21
Unit Hyd Qpeak (cms)= 1.336 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.269 (i)
TIME TO PEAK (hrs)=  1.75@ ---- TRANSFORMED HYETOGRAPH ----
RUNOFF VOLUME (mm)=  8.769 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
TOTAL RAINFALL  (mm)= 57.153 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
RUNOFF COEFFICIENT = 0.153 0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92
------------------------------------------------------------------------------- 0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
-------------------- 0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
| cALIB 0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
| NASHYD  ( @015)| Area (ha)= 18.82  Curve Number (CN)= 48.0 0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
|ID= 1 DT= 5.0 min | 1Ia (mm)=  7.42 # of Linear Res.(N)= 3.00 0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19
———————————————————— U.H. Tp(hrs)= 0.96
Unit Hyd Qpeak (cms)=  1.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.164 (i)
TIME TO PEAK (hrs)=  1.167
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 7.920
TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 57.153
hrs  mm/hr hrs  mm/hr hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©.139

| l
0.833 23.97 | 1.583 11.32 | 2.33 6.94
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 7.28 | 1 | |
1 | |

0.333 7.28

.000 154.98 | 1.750 9.68 2.50 6.38

|
|
0.083 6.14 |
|
|
| 1.e83 29.61 | 1.833 9.68 2.58 5.92



| ADD HYD ( ©012)|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 0013): 24.38 0.138 2.00 4.44

+ ID2= 2 ( 0014): 20.64 0.269 1.75 8.77

ID =3 ( 0012): 45.02 0.401 1.83 6.42

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0012): 45.02 0.401 1.83 6.42

+ ID2= 2 ( 0015): 18.82 0.157 2.33 7.61

ID =1 ( 0012): 63.84 0.541 1.92 6.78

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0012): 63.84 0.541 1.92 6.78

+ ID2= 2 ( 0016): 6.87 0.164 1.17 7.92

ID = 3 ( 0012): 70.71  0.593 1.83 6.89

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

\ v I SSsss U U A L (v 6.2.2015)
Vv v I SS u U AA L
vV Vv I SS U U AAAAA L
vV Vv I SsS U U A A L
w I SSSSS UuWluu A A LLLLL
000 TTTTT TITTIT H H Y Y M M 000 ™
0O o T T H H YY MMMM O O
0o O T T H H Y M M 0O 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.

*¥kx*%* DETAILED OUTPUT ¥kkxk

Input  filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aad52d\dea
0f33f-e710-4fa3-abae-82ed1b93151a\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\dea
0f33f-e710-4fa3-abae-82ed1b93151a\sce

DATE: 01-15-2026 TIME: 12:28:12

USER:

COMMENTS :

3k 3k 3k 3k ok ok >k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k %k ok %k >k 3k 5k 3k 3k %k %k %k >k 3k 3k 3k %k %k %k %k >k >k >k 3k %k %k %k %k %k

** SIMULATION : 5 - 50yr 3hr 10min Chicago **
sk 3k 3k 3k ok 3k 3k ok ok ok >k ok ok 3k ok ok ok ok >k ok ok 3k ok ok ok ok ok ok ok 3k ok ok ok ok ok ok ok sk ok ok ok ok k ok ok sk k ok

| CHICAGO STORM | IDF curve parameters: A= 893.800
| Ptotal= 64.05 mm | B= ©.000
-------------------- C=  0.719

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

Duration of storm = 3.00 hrs
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 7.02 | ©.83 170.70 | 1.67 11.03 | 2.50 6.77

0.17 8.31 | 1.e0 33.42 | 1.83 9.71 | 2.67 6.33

9.33 10.36 | 1.17 20.79 | 2.e00 8.71 | 2.83 5.95

9.50 14.30 | 1.33 15.73 | 2.17 7.93 |

0.67 27.09 | 1.5 12.89 | 2.33 7.29 |



0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77
------------------------------------------------------------------------------- 0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
-------------------- 0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33
| CALIB 0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33
| NASHYD  ( ©0013)| Area (ha)= 24.38 Curve Number (CN)= 35.0 0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
|ID= 1 DT= 5.0 min | Ia (mm)=  9.11 # of Linear Res.(N)= 3.00 0.750 27.09 | 1.500 15.73 | 2.250@ 7.93 | 3.00 5.95
———————————————————— U.H. Tp(hrs)= 0.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.341 (i)
TIME TO PEAK (hrs)= 1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 11.130
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 64.054
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = 0.174
0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77 e e
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77  eeemmeeeeeeooen
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33 | cALIB
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33 | NASHYD ( ©@015)| Area (ha)= 18.82 Curve Number (CN)= 48.0
0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95 |ID= 1 DT= 5.0 min | Ia (mm)=  7.42 # of Linear Res.(N)= 3.00
0.750 27.09 | 1.500 15.73 | 2.250@ 7.93 | 3.00 5.95 e U.H. Tp(hrs)= 0.96
Unit Hyd Qpeak (cms)= 1.276 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.178 (i)
TIME TO PEAK (hrs)=  2.000 ---- TRANSFORMED HYETOGRAPH ----
RUNOFF VOLUME (mm)=  5.732 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
TOTAL RAINFALL  (mm)= 64.054 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
RUNOFF COEFFICIENT = ©.089 0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77
------------------------------------------------------------------------------- 0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
-------------------- 0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33
| CALIB | 0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33
| NASHYD ( ©0014)| Area (ha)= 20.64 Curve Number (CN)= 53.0 0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
|ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00 0.750 27.09 | 1.500 15.73 | 2.250@ 7.93 | 3.00 5.95
———————————————————— U.H. Tp(hrs)=  0.59
Unit Hyd Qpeak (cms)= ©0.749
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.199 (i)
TIME TO PEAK (hrs)= 2.333
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  9.666
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 64.054
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©.151
0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29



--------------------------------------------------------------------------------------------------- (ha) (cms) (hrs) (mm)

-------------------- ID1= 3 ( 0012): 45.02  0.513 1.83 8.21
| cALIB | + ID2= 2 ( 0015): 18.82  0.199 2.33 9.67
| NASHYD ( 0016)| Area (ha)=  6.87 Curve Number (CN)= 46.0

|ID= 1 DT= 5.0 min | Ia (mm)= 4.39 # of Linear Res.(N)= 3.00 ID =1 ( 0e12): 63.84 0.691 1.92 8.64

———————————————————— U.H. Tp(hrs)= ©.21
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. e e e e e oo

---- TRANSFORMED HYETOGRAPH ---- | ADD HYD ( @012)|
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr e (ha) (cms) (hrs) (mm)
0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93 ID1= 1 ( 0012): 63.84 0.691 1.92 8.64
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 + ID2= 2 ( 0016): 6.87 0.205 1.17 9.93
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77 ID = 3 ( 0012): 70.71 0.756 1.83 8.76
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33 oo
0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95
Unit Hyd Qpeak (cms)= 1.250 v v I SSSSS U U A L (v 6.2.2015)
% vV I Y Uu U AA L
PEAK FLOW (cms)=  0.205 (i) vV Vv I Sss U U AAAAA L
TIME TO PEAK (hrs)=  1.167 vV Vv I SS U U A AL
RUNOFF VOLUME (mm)=  9.932 wW I SSSSS UUULULU A A LLLLL
TOTAL RAINFALL  (mm)= 64.054
RUNOFF COEFFICIENT = 0.155 000 TTTTT TTTTT H H Y Y M M 000 ™
o o0 T T H H YY MMMM O O
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. o o T T H H Y M M 0O 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.

| ADD HYD ( 0012)|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) ¥kkxkk DETAILED OUTPUT *kxkx
ID1= 1 ( 0013): 24.38 0.178 2.00 5.73
+ ID2= 2 ( 0014): 20.64 0.341 1.75 11.13
Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat
ID = 3 ( 0012): 45.02 0.513 1.83 8.21

Output filename:
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\55c
——————————————————————————————————————————————————————————————————————————————— 89b47-39b0-4332-8840-257d83fc52f8\sce
Summary filename:
-------------------- C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\55c
| ADD HYD ( ©012)]| 89b47-39b0-4332-8840-257d83fc52f8\sce
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.



0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
DATE: 01-15-2026 TIME: 12:28:12 0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
USER: 0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80
COMMENTS :
Unit Hyd Qpeak (cms)= 1.276
----------------------------------------------------------------------------------- PEAK FLOW (cms)=  ©0.224 (i)
------------------------ TIME TO PEAK (hrs)=  2.000
3k 3k 3k >k 3k 5k 3k >k >k 3k 3k 5k >k 3k 3k 5k 5k >k 3k 3k 5k >k >k %k 5k 5k %k >k %k 5k 5k >k >k 3k 5k >k >k >k %k %k >k %k % %k >k k k k RUNOFF VOLUME (mm)= 7‘225
**% SIMULATION : 6 - 1@00yr 3hr 1@min Chicago  ** TOTAL RAINFALL  (mm)= 71.214
3k 3k 3k >k sk 3k sk ok ok sk 3k 5k ok sk 3k sk ok ok sk sk ok sk >k sk 3k sk >k >k 5k 3k 5k >k sk 3k 5k >k >k sk 3k 5k ok >k k %k ok k k k RUNOFF COEFFICIENT = 0.101
-------------------- (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CHICAGO STORM | IDF curve parameters: A= 953.290
| Ptotal= 71.21 mm | B= 08.000 e
-------------------- C= 0.711 B T
used in:  INTENSITY = A / (t + B)~C | CALIB
| NASHYD ( ©@014)| Area (ha)= 20.64 Curve Number (CN)= 53.0
Duration of storm = 3.00 hrs |ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00
Storm time step =10.00 min e U.H. Tp(hrs)=  0.59
Time to peak ratio = ©.33
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.00 8.02 | ©.83 185.45 | 1.67 12.53 | 2.50 7.73 ---- TRANSFORMED HYETOGRAPH ----
0.17 9.47 | 1.e0 37.49 | 1.83 11.04 | 2.67 7.23 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
0.33  11.77 | 1.17 23.45 | 2.00 9.92 | 2.83 6.80 hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr
0.50 16.19 | 1.33 17.80 | 2.17 9.04 | 0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04
0.67 30.45 | 1.50 14.61 | 2.33 8.32 | 0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
------------------------------------------------------------------------------- 0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
-------------------- 0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
| CALIB 0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23
| NASHYD ( 0013)| Area (ha)= 24.38 Curve Number (CN)= 35.0 0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
|ID= 1 DT= 5.0 min | Ia (mm)= 9.11 # of Linear Res.(N)= 3.00 0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80

-------------------- U.H. Tp(hrs)= 0.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

PEAK FLOW (cms)=  0.423 (i)
TIME TO PEAK  (hrs)=  1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=13.810
TIME  RAIN | TIME  RAIN |' TIME  RAIN | TIME  RAIN TOTAL RAINFALL  (mm)= 71.214

|
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = ©.194
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04

|

0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
------------------------------------------------------------------------------- 0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
-------------------- 0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
| CALIB 0.583 16.19 | 1.333  23.45 | 2.083 9.92 | 2.83 7.23
| NASHYD ( ©0015)| Area (ha)= 18.82 Curve Number (CN)= 48.0 0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
|ID= 1 DT= 5.0 min | Ia (mm)=  7.42 # of Linear Res.(N)= 3.00 0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80
———————————————————— U.H. Tp(hrs)= 0.96
Unit Hyd Qpeak (cms)=  1.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.249 (i)
TIME TO PEAK (hrs)= 1.167
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 12.215
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 71.214
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = 0.172
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04
0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
0.333 9.47 | 1.083 37.49 | 1.833 12.53 | 2.58 2% T e e R R PE
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23 e
0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23 | ADD HYD ( @012)|
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.89 oo (ha) (cms) (hrs) (mm)
ID1= 1 ( 0013): 24.38  0.224 2.00 7.23
Unit Hyd Qpeak (cms)= 0.749 + ID2= 2 ( 0014): 20.64 0.423 1.75 13.81
PEAK FLOW (cms)=  0.247 (i) ID = 3 ( 0012): 45.02 0.638 1.83 10.24
TIME TO PEAK (hrs)=  2.333
RUNOFF VOLUME (mm)= 12.006 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TOTAL RAINFALL  (mm)= 71.214 oo
RUNOFF COEFFICIENT = ©.169
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | ADD HYD ( ©012)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
--------------------------------------------------------------------------------------------------- (ha) (cms) (hrs) (mm)
-------------------- ID1= 3 ( 0012): 45.02 0.638 1.83 10.24
| CALIB | + ID2= 2 ( 0015): 18.82  0.247 2.33 12.01
| NASHYD  ( ©0016)| Area (ha)= 6.87 Curve Number (CN)= 46.0
|ID= 1 DT= 5.0 min | Ia (mm)=  4.39 # of Linear Res.(N)= 3.00 ID =1 ( 0012): 63.84 0.859 1.92 10.76
———————————————————— U.H. Tp(hrs)= 0.21
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
NOTE: RAINFALL WAS TRANSFORMED TO 5.8 MIN. TIME STEP. oo oo oo ooomoooooooooooe
---- TRANSFORMED HYETOGRAPH ---- | ADD HYD ( ©012)]|
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr |  hrs  mm/hr e (ha) (cms) (hrs) (mm)
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04 ID1= 1 ( 0012): 63.84 0.859 1.92 10.76
0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 + ID2= 2 ( 0016): 6.87 0.249 1.17 12.21
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32



ID = 3 ( 0012): 70.71 0.940 1.83 10.90

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| Filename: C:\Users\noconnor\AppD

| ata\Local\Temp\

| e371b535-ff13-4e8d-b96e-67f000c4ba3f\1e3bcl6b
| Comments: 25MM_S~1

% vV I SSSSS U U A L (v 6.2.2015) TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN

Y v I SS Uu U AA L hrs  mm/hr |  hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr

vV Vv I Ss U U AAAAA L 0.00 0.44 | 6.00 0.77 | 12.00 1.20 | 18.00 0.60

vV Vv I SS U U A A L 0.17 0.44 | 6.17 0.77 | 12.17 1.20 | 18.17 0.60

w I SSSSS UUUUWU A A LLLLL 0.33 0.44 | 6.33 0.77 | 12.33 1.20 | 18.33 0.60

0.50 0.44 | 6.50 0.77 | 12.50 1.05 | 18.50 0.60

000 TTTTT TTTTT H H Y Y M M 000 ™ 0.67 0.44 | 6.67 0.78 | 12.67 1.05 | 18.67 0.60

0 o T T H H YY MMMM O O 0.83 0.44 | 6.83 0.77 | 12.83 1.05 | 18.83 0.60

0 o T T H H Y M M 0 O 1.00 0.44 | 7.00 0.95 | 13.00 1.05 | 19.00 0.60

000 T T H H \ M M 000 1.17 0.44 | 7.17 0.95 | 13.17 1.05 | 19.17 0.60
Developed and Distributed by Smart City Water Inc 1.33 0.44 | 7.33 09.95 | 13.33 1.05 | 19.33 0.60
Copyright 2007 - 2022 Smart City Water Inc 1.50 0.44 | 7.50 0.95 | 13.50 0.95 | 19.50 0.60
All rights reserved. 1.67 0.44 | 7.67 0.95 | 13.67 0.95 | 19.67 0.60
1.83 0.44 | 7.83 0.95 | 13.83 0.95 | 19.83 0.60

2.00 0.51 | 8.00 1.25 | 14.00 0.79 | 20.00 0.46

*¥kkkx DETAILED OUTPUT ¥¥xkx 2.17 0.51 | 8.17 1.25 | 14.17 0.79 | 20.17 0.46

2.33 0.51 | 8.33 1.25 | 14.33 0.79 | 20.33 0.46

2.50 0.51 | 8.50 1.75 | 14.50 0.79 | 20.50 0.46

Input  filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat 2.67 0.51 | 8.67 1.75 | 14.67 0.79 | 20.67 0.46
2.83 0.51 | 8.83 1.75 | 14.83 0.79 | 20.83 0.46

Output filename: 3.00 0.51 | 9.00 2.45 | 15.00 0.79 | 21.00 0.46
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\fcf 3.17 0.51 | 9.17 2.45 | 15.17 0.79 | 21.17 0.46
d4b67-9043-4556-aca9-1bb23ad6bf19\sce 3.33 0.51 | 9.33 2.45 | 15.33 0.79 | 21.33 0.46
Summary filename: 3.50 0.51 | 9.50 5.90 | 15.50 0.79 | 21.50 0.46
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\fcf 3.67 0.51 | 9.67 10.60 | 15.67 0.79 | 21.67 0.46
d4b67-9043-4556-aca9-1bb23ad6bf19\sce 3.83 0.51 | 9.83 15.30 | 15.83 0.79 | 21.83 0.46
4.00 0.61 | 10.00 3.40 | 16.00 0.60 | 22.00 0.46

4.17 0.61 | 10.17 3.40 | 16.17 0.60 | 22.17 0.46

DATE: 01-15-2026 TIME: 12:28:12 4.33 0.61 | 10.33 3.40 | 16.33 0.60 | 22.33 0.46
4.50 0.61 | 10.50 2.05 | 16.50 0.60 | 22.50 0.46

USER: 4.67 0.61 | 10.67 2.05 | 16.67 0.60 | 22.67 0.46
4.83 0.61 | 10.83 2.05 | 16.83 0.60 | 22.83 0.46

5.00 0.61 | 11.00 1.50 | 17.00 0.60 | 23.00 0.46

5.17 0.61 | 11.17 1.50 | 17.17 0.60 | 23.17 0.46

COMMENTS : 5.33 0.61 | 11.33 1.50 | 17.33 0.60 | 23.33 0.46
5.50 0.61 | 11.50 1.50 | 17.50 0.60 | 23.50 0.46

5.67 0.61 | 11.67 1.40 | 17.67 0.60 | 23.67 0.46

----------------------------------------------------------------------------------- 5.83 0.61 | 11.83 1.30 | 17.83 0.60 | 23.83 0.46

dokokokkokokokkokokokokokokokokokok kokokokokokokokkokokokokokokokkokokkokokkskokokkk ke e e e e e e e e e e e e e e mmmmmmm—oo

**% SIMULATION : 7 - 25mm *k
Hokokkok koo Rk koo ook ook ok kR ok tok ok ok kR .

| cALIB



| NASHYD  ( @013)| Area (ha)= 24.38 Curve Number  (CN)= 35.0 3.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46
|ID= 1 DT= 5.0 min | Ia (mm)=  9.11 # of Linear Res.(N)= 3.00 3.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46
-------------------- U.H. Tp(hrs)= 0.73 3.583 0.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46
3.667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 3.750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46
3.833 0.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46
3.917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46
---- TRANSFORMED HYETOGRAPH ---- 4.000 0.51 |10.000 15.30 |16.000 0.79 | 22.00 0.46
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 4.083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr 4.167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46
0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60 4.250 0.61 |10.250 3.40 |16.250 0.60 | 22.25 0.46
0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60 4.333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46
0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60 4.417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46
0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60 4.500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46
0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60 4.583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46
0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60 4.667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46
0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60 4.750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46
0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60 4.833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46
0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60 4.917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46
0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60 5.000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46
0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60 5.083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46
1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60 5.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46
1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60 5.250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46
1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60 5.333 0.61 [11.333 1.50 |17.333 0.60 | 23.33 0.46
1.250 0.44 | 7.250 0.95 [13.250 1.05 | 19.25 0.60 5.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46
1.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60 5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46
1.417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60 5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46
1.500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60 5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46
1.583 0.44 | 7.583 0.95 |13.583 0.95 | 19.58 0.60 5.750 0.61 |11.750 1.40 |17.750 0.60 | 23.75 0.46
1.667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
1.750 0.44 | 7.750 0.95 [13.750 0.95 | 19.75 0.60 5.917 0.61 |11.917 1.30 |17.917 0.60 | 23.92 0.46
1.833 0.44 | 7.833 0.95 |13.833 0.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
1.917 0.44 | 7.917 0.95 [13.917 0.95 | 19.92 0.60
2.000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Unit Hyd Qpeak (cms)= 1.276
2.083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46
2.167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 PEAK FLOW (cms)=  ©.004 (i)
2.250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 TIME TO PEAK (hrs)= 11.333
2.333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 RUNOFF VOLUME (mm)=  ©.517
2.417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 TOTAL RAINFALL  (mm)= 24.987
2.500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 RUNOFF COEFFICIENT = ©0.021
2.583 09.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46
2.667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
2.750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46
2.833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 .46 e e oo
2.917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46 oo
3.000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46 | cALIB
3.083 0.51 | 9.083 2.45 |15.083 0.79 | 21.08 0.46 | NASHYD ( ©014)| Area (ha)= 20.64 Curve Number (CN)= 53.0
3.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 |ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00
3.250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 e U.H. Tp(hrs)=  ©.59
3.333 0.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46



NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 3.750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46
3.833 ©9.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46
3.917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46
---- TRANSFORMED HYETOGRAPH ---- 4.000 09.51 |[10.000 15.30 |16.000 0.79 | 22.00 0.46
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 4.083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46
hrs  mm/hr | hrs  mm/hr |*  hrs  mm/hr |  hrs  mm/hr 4.167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46
0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.e8 0.60 4.250 0.61 |10.250 3.40 |16.250 0.60 | 22.25 0.46
0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60 4.333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46
0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60 4.417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46
0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60 4.500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46
0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60 4.583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46
0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60 4.667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46
0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60 4.750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46
0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60 4.833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46
0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60 4.917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46
0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60 5.000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46
0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60 5.083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46
1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60 5.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46
1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60 5.250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46
1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60 5.333 0.61 |11.333 1.50 |17.333 0.60 | 23.33 0.46
1.250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60 5.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46
1.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60 5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46
1.417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60 5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46
1.500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60 5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46
1.583 0.44 | 7.583 0.95 |13.583 0.95 | 19.58 0.60 5.750 0.61 |11.750 1.40 |17.750 0.60 | 23.75 0.46
1.667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
1.750 0.44 | 7.750 0.95 |13.750 0.95 | 19.75 0.60 5.917 0.61 |11.917 1.30 |17.917 0.60 | 23.92 0.46
1.833 0.44 | 7.833 0.95 |13.833 09.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
1.917 0.44 | 7.917 0.95 [13.917 0.95 | 19.92 0.60
2.000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Unit Hyd Qpeak (cms)= 1.336
2.083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46
2.167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 PEAK FLOW (cms)=  0.009 (i)
2.250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 TIME TO PEAK (hrs)= 10.833
2.333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 RUNOFF VOLUME (mm)= 1.176
2.417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 TOTAL RAINFALL  (mm)= 24.987
2.500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 RUNOFF COEFFICIENT = 0.047
2.583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46
2.667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
2.750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46
2.833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 0.46 e oo
2.917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46 eeeeeeemmemeeeeooon
3.000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46 | CALIB
3.083 0.51 | 9.083 2.45 |15.083 0.79 | 21.e8 0.46 | NASHYD ( ©@015)| Area (ha)= 18.82 Curve Number (CN)= 48.0
3.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 |ID= 1 DT= 5.0 min | Ia (mm)=  7.42 # of Linear Res.(N)= 3.00
3.250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 oo U.H. Tp(hrs)= ©.96
3.333 0.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46
3.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
3.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46
3.583 0.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46
3.667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46 ---- TRANSFORMED HYETOGRAPH ----



TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 4.083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46
hrs  mm/hr | hrs  mm/hr |  hrs mm/hr | hrs  mm/hr 4.167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46
083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60 4.250 0.61 |10.250 3.40 |16.250 0.60 | 22.25 0.46
167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60 4.333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46
250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60 4.417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46
333 0.44 | 6.333 0.77 [12.333 1.20 | 18.33 0.60 4.500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46
417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60 4.583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46
500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60 4.667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46
583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60 4.750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46
667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60 4.833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46
750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60 4.917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46
833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60 5.000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46
917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60 5.083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46
000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60 5.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46
083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60 5.250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46
167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60 5.333 0.61 [11.333 1.50 |17.333 0.60 | 23.33 0.46
250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60 5.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46
333 0.44 | 7.333 0.95 [13.333 1.05 | 19.33 0.60 5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46
417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60 5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46
500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60 5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46
583 0.44 | 7.583 0.95 |13.583 09.95 | 19.58 0.60 5.750 0.61 |11.750 1.40 |17.750 0.60 | 23.75 0.46
667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
750 0.44 | 7.750 0.95 |13.750 9.95 | 19.75 0.60 5.917 0.61 [11.917 1.30 |17.917 0.60 | 23.92 0.46
833 0.44 | 7.833 0.95 |13.833 09.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
917 0.44 | 7.917 0.95 |13.917 0.95 | 19.92 0.60
000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Unit Hyd Qpeak (cms)= ©.749
083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46
167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 PEAK FLOW (cms)=  0.006 (i)

250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 TIME TO PEAK (hrs)= 11.500

333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 RUNOFF VOLUME (mm)= 1.054

417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 TOTAL RAINFALL  (mm)= 24.987

500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 RUNOFF COEFFICIENT = ©.042

583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46

667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46

833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 0.46 e
917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46  eeeeemmmeeeeeoos

000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46 | CALIB

.083 0.51 | 9.083 2.45 |15.083 0.79 | 21.08 0.46 | NASHYD ( 0016)| Area (ha)=  6.87 Curve Number (CN)= 46.0
.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 |ID= 1 DT= 5.0 min | 1Ia (mm)= 4.39 # of Linear Res.(N)= 3.00
.250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 eeeeeeemmemeeeeooon U.H. Tp(hrs)= ©.21
333 0.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46
.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46
.583 09.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46
667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46 ---- TRANSFORMED HYETOGRAPH ----

.750 9.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
.833 ©.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
.917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46 0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60
.000 0.51 |10.000 15.30 |16.000 0.79 | 22.00 0.46 0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60

P UWWWWWWWWWWWWNNNNNMNNNNNNMNNNNRRRPRPRPRPRPRPEPREPRPRPOOCONIDODDODDODODOOO®®



APPAEAPPRPPUWWWWWWWWWWWWNNNNNNNMNNNNNNRPRRPRPRPREPREPREPRPRPPREPOOOIIDODOOOO®®

250
333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000

.083
.167

250
333

.417
.500
.583

667
750
833
917
000
083
167
250
333

[CRCESRORSECECRECECEGRORS GRS RCROCESR ORGSR EGRORS GRS EGROCR ORGSOV ORSRCES SRS

[

g
SRS

© O ® LV WVWWWLWWWWLWLWLWWLWWLWWOONOO0 0O0OKOOOOOWOOWNNNNNNNNNNNNGTOTODOODODOO OO

250
333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000
083

.167
.250
.333

B
e owuwn

15.

VNN NNNNRPRRPRRPRPRPPRPPRPPPEPODOIDIDIODODODODIODDIODODDODODODOOOO

[12.
|12.
[12.
[12.
|12.
[12.
|12.
|12.
[12.
.000
.083
|13.
.250
|13.
.417
[13.
.583
|13.
[13.
[13.
|13.
|14.
|14.
|14.
|14.
.333
|14.
|14.
|14.
.667
|14.
|14.
|14.
.000
.083
|15.
|15.
|15.
.417
|15.
|15.
|15.
.750
|15.
.917
|16.
|16.
|16.
|16.
|16.

[13
|13

|13

|15
|15

|15

|15

250
333
417
500
583
667
750
833
917

167

333

500

667
750
833
917
000
083
167
250

417
500
583

750
833
917

167
250
333

500
583
667

833

000
083
167
250
333

OO0 OO ODNDNDNDODDODDNODDNOODNDPODODNODOOODPORPOOIORRPRRPRRRERRPRRERPRERREPRERRERRLRRER

(SOOI GG R GEGC RGOS I GRS CIC RGO RIS ECI B I BGOSR IO IO B C BUGIEORGS IS B I B O RIGILCIS IO IS I

4.417 0.61 |10.417 3.40 |16.417 0.60
4.500 0.61 |10.500 3.40 |16.500 0.60
4.583 0.61 |10.583 2.05 |16.583 0.60
4.667 0.61 |10.667 2.05 |16.667 0.60
4.750 0.61 |10.750 2.05 |16.750 0.60
4.833 0.61 |10.833 2.05 |16.833 0.60
4.917 0.61 |10.917 2.05 |16.917 0.60
5.000 0.61 |11.000 2.05 |17.000 0.60
5.083 0.61 |11.083 1.50 |17.083 0.60
5.167 0.61 |11.167 1.50 |17.167 0.60
5.250 0.61 |11.250 1.50 |17.250 0.60
5.333 0.61 |11.333 1.50 |17.333 0.60
5.417 0.61 |11.417 1.50 |17.417 0.60
5.500 0.61 |11.500 1.50 |17.500 0.60
5.583 0.61 |11.583 1.50 |17.583 0.60
5.667 0.61 |11.667 1.50 |17.667 0.60
5.750 0.61 |11.750 1.40 |17.750 0.60
5.833 0.61 |11.833 1.40 |17.833 0.60
5.917 0.61 [11.917 1.30 |17.917 0.60
6.000 0.61 |12.000 1.30 |18.000 0.60
Unit Hyd Qpeak (cms)= 1.250
PEAK FLOW (cms)=  ©0.008 (i)
TIME TO PEAK (hrs)= 10.083
RUNOFF VOLUME (mm)= 1.329
TOTAL RAINFALL  (mm)= 24.987
RUNOFF COEFFICIENT = ©.053
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( ©012)]|
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0013): 24.38 0.004 11.33 0.52
+ ID2= 2 ( 0014): 20.64 0.009 10.83 1.18
ID =3 ( 0012): 45.02 0.012 11.00 0.82
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( ©012)]|
| 3+ 2= 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0012): 45.02 0.012 11.00 0.82
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+ ID2= 2 ( ©0015): 18.82 0.006 11.50 1.05

ID =1 ( 0012): 63.84 0.018 11.17 0.89

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( @012)|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( ©012): 63.84 0.018 11.17 0.89

+ ID2= 2 ( 0016): 6.87 0.008 10.08 1.33

ID = 3 ( 0012): 70.71 0.021 11.08 0.93

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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wxxkk DETAILED OUTPUT *xexx

Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\3be
ef064-0a7a-4364-a20b-f2ff37b9f254\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aav52d\3be
ef064-0a7a-4364-a20b-f2ff37b9f254\sce

DATE: 01-15-2026 TIME: 04:40:13

USER:

COMMENTS :

sk ok sk sk sk sk s o sk ok ok ok sk sk sk sk sk s s ok ok ok sk sk sk sk sk ok sk sk ok ok ok sk sk sk sk sk sk sk s ok ok ok ok ok ok

** SIMULATION : 1 - 2yr 3hr 1@min Chicago *ok
3k 3k 3k 3k 3k 3k 3k 3k ok ok >k >k 3k 3k 3k 3k ok ok >k >k 5k 3k 3k %k ok >k ok >k 3k 3k 3k 3k %k ok >k >k ok 3k 3k %k %k %k %k Kk ok k ok

| CHICAGO STORM | IDF curve parameters: A= 475.610
| Ptotal= 30.88 mm | B= 0.000
-------------------- C=  0.738

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

Duration of storm 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = ©.33

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr

0.00 3.17 | ©.83 86.95 | 1.67 5.04 | 2.50 3.05
0.17 3.77 | 1.ee 15.73 | 1.83 4.42 | 2.67 2.85
0.33 4.72 | 1.17 9.66 | 2.00 3.95 | 2.83 2.67
0.50 6.58 | 1.33 7.25 | 2.17 3.59 |
0.67 12.69 | 1.50 5.91 | 2.33 3.30 |

| CALIB

| NASHYD ( ©ee1)| Area (ha)= 23.84 Curve Number (CN)= 35.0

|ID= 1 DT= 5.0 min | Ia (mm)= 9.20 # of Linear Res.(N)= 3.00

.................... U.H. Tp(hrs)= 0.73

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 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30
0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50 3.30
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67

Unit Hyd Qpeak (cms)=  1.247

PEAK FLOW (cms)=  0.028 (i)
TIME TO PEAK  (hrs)=  2.167
RUNOFF VOLUME (mm)= ©.953
TOTAL RAINFALL  (mm)= 30.883
RUNOFF COEFFICIENT = 0.031

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



| CALIB
| NASHYD ( ©0002)| Area (ha)= 20.64 Curve Number (CN)= 53.0
|ID= 1 DT= 5.0 min | 1Ia (mm)=  8.11 # of Linear Res.(N)= 3.00

TIME RAIN | TIME RAIN |' TIME RAIN | TIME
hrs  mm/hr | hrs  mm/hr |' hrs  mm/hr | hrs
0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42
0.250 3.77 | 1.000 86.95 | 1.750 5.04 | 2.50
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00
Unit Hyd Qpeak (cms)= 1.336
PEAK FLOW (cms)=  0.061 (i)
TIME TO PEAK (hrs)=  1.833
RUNOFF VOLUME (mm)=  2.091
TOTAL RAINFALL  (mm)= 30.883
RUNOFF COEFFICIENT = ©0.068
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB
| NASHYD ( ©0002)| Area (ha)=  4.54 Curve Number (CN)= 41.0
|ID= 1 DT= 5.0 min | Ia (mm)=  8.52 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 0.37
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 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42
0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75

————— U.H. Tp(hrs)=  0.59

RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

NNNNWWWWW

RAIN

RAIN

0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67

Unit Hyd Qpeak (cms)=  0.469
PEAK FLOW (cms)= 0.010 (i)
TIME TO PEAK (hrs)= 1.500
RUNOFF VOLUME (mm)= 1.289
TOTAL RAINFALL (mm)=30.883
RUNOFF COEFFICIENT = 0.042

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

| ADD HYD ( ©042)]|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( ©002): 4.54 0.010 1.50 1.29

+ ID2= 2 ( ©0001): 23.84 0.028 2.17 0.95

ID = 3 ( 0042): 28.38 0.035 2.00 1.01

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD ( @042)|

| 3+ 2= 1 | AREA  QPEAK  TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 3 ( 0042): 28.38 0.035 2.00 1.01

+ ID2= 2 ( ©0002): 20.64 0.061 1.83 2.09

ID =1 ( 0042): 49.02 0.095 1.83 1.46

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ROUTE CHN( 0048) |
| IN= 2---> OUT= 1 |

Routing time step (min)'= 5.00

<=-=-=---- DATA FOR SECTION ( 1.1) ------ >

Distance Elevation Manning
0.00 342.60 0.0350
2.55 341.75 0.0350 /0.0350 Main Channel
4.05 341.75 0.0350 /0.0350 Main Channel
6.50 342.60 0.0350



Qmmmmmm e TRAVEL TIME TABLE ---------omommmmmoaaan > 0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME 0.667 6.58 | 1.417 7.25 | 2.167 3.95 2.92 2.67
(m) (m) (cu.m.) (cms) (m/s) (min) 0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67
0.04 341.79 .203E+02 0.0 0.35 13.28
0.09 341.84 .438E+02 0.1 0.54 8.60 Unit Hyd Qpeak (cms)=  1.250
0.13  341.88 .706E+02 0.2 0.69 6.73
0.18  341.93 .101E+03 0.3 0.81 5.68 PEAK FLOW (cms)=  0.043 (i)
0.22  341.97 .134E+03 0.4 0.93 4.99 TIME TO PEAK (hrs)=  1.167
0.27  342.02 .171E+03 0.6 1.03 4.50 RUNOFF VOLUME (mm)=  2.158
0.31 342.06 .210E+03 0.8 1.12 4.13 TOTAL RAINFALL  (mm)= 30.883
0.36 342.11 .254E+03 1.1 1.21 3.83 RUNOFF COEFFICIENT 0.070
0.40  342.15 .300E+03 1.4 1.29 3.59
0.45 342.20 .350E+03 1.7 1.36 3.39 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.49 342.24 .403E+03 2.1 1.44 3.22
0.54  342.29 .459E+03 2.5 1.51 3.07 e oo
0.58  342.33 .518E+03 2.9 1.57 2.94 e
0.63  342.38 .581E+03 3.4 1.64 2.82 | cALIB
0.67 342.42 .647E+03 4.0 1.70 2.72 | STANDHYD ( ©@@53)| Area (ha)=  2.39
0.72  342.47 .716E+03 4.5 1.76 2.63 |ID= 1 DT= 5.0 min | Total Imp(%)= 35.60 Dir. Conn.(%)= 10.00
0.76  342.51 .789E+03 5.2 1.82 2.54 e
0.81 342.55 .865E+03 5.8 1.88 2.46 IMPERVIOUS PERVIOUS (i)
0.85 342.60 .944E+03 6.6 1.93 2.39 Surface Area (ha)= 0.85 1.54
Dep. Storage (mm)= 2.00 5.00
<---- hydrograph ----> <-pipe / channel-> Average Slope (%)= 0.50 2.00
AREA QPEAK  TPEAK R.V.  MAX DEPTH MAX VEL Length (m)= 104.00 81.00
(ha) (cms) (hrs) (mm) (m) (m/s) Mannings n = 0.013 0.250
INFLOW : ID= 2 ( 0042) 49.02 0.10 1.83 1.46 0.09 0.55
OUTFLOW: ID= 1 ( ©048) 49.02 0.09 2.0 1.46 0.09 0.55 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
| CALIB 0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
| NASHYD ( ©@011)| Area (ha)= 6.87 Curve Number (CN)= 46.0 0.167 .17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30
|ID= 1 DT= 5.0 min | Ia (mm)=  4.39 # of Linear Res.(N)= 3.00 0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50 3.30
-------------------- U.H. Tp(hrs)= ©.21 0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
---- TRANSFORMED HYETOGRAPH ---- 0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr Max.Eff.Inten.(mm/hr)= 86.95 2.34
0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59 over (min) 5.00 55.00
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30 Storage Coeff. (min)= 3.41 (ii) 51.77 (ii)
0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50 3.30 Unit Hyd. Tpeak (min)= 5.00 55.00
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05 Unit Hyd. peak (cms)= 0.26 0.02
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05 *TOTALS*
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85 PEAK FLOW (cms)= 0.06 0.01 0.055 (iii)



TIME TO PEAK (hrs)= 1.00 1.92 1.00

RUNOFF VOLUME (mm)= 28.88 2.04 4.72
TOTAL RAINFALL (mm)= 30.88 30.88 30.88
RUNOFF COEFFICIENT = 0.94 0.07 0.15

***%* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
**%**x WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 35.0 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.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( ©011): 6.87 0.043 1.17 2.16

+ ID2= 2 ( 0048): 49.02 0.095 2.00 1.46

ID = 3 ( 0034): 55.89  0.109 1.83 1.55

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0034): 55.89  0.109 1.83 1.55

+ ID2= 2 ( ©0053): 2.39  0.055 1.00 4.72

ID =1 ( 0034): 58.28 0.118 1.83 1.68

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ROUTE CHN( 0049) |
| IN= 2---> OUT= 1 |

Routing time step (min)'= 5.00

Cmmmmm- DATA FOR SECTION ( 1.1) ------ >

Distance Elevation Manning
0.00 342.60 0.0350
2.55 341.75 0.0350 /0.0350 Main Channel
4.05 341.75 0.0350 /0.0350 Main Channel
6.50 342.60 0.0350

DEPTH ELEV

(m)
.04
.09

[SECECECECE GRSV G )
I
u

INFLOW :
OUTFLOW:

(m)
341.79
341.84
341.88
341.93
341.97
342.02
342.06
342.11
342.15
342.20
342.24
342.29
342.33
342.38
342.42
342.47
342.51
342.55
342.60

ID= 2 ( 0034) 58.28
ID= 1 ( 0049) 58.28

TRAVEL TIME TABLE

RAV.TIME
(min)
21.13
13.69
10.71

.04

WWhABAREMPAPPPUUVUIOONNULO
(o]
O

<-pipe / channel->
MAX DEPTH MAX VEL

| CALIB
| NASHYD
|

( 0052)|

ID= 1 DT= 5.0 min |

NOTE:

TIME
hrs
083
.167
.250
.333
417

OO0

VOLUME FLOW RATE VELOCITY T
(cu.m.) (cms) (m/s)
.323E+02 0.0 0.35
.697E+02 0.1 0.54
.112E+03 0.2 0.69
.160E+03 0.3 0.81
.213E+03 0.4 0.93
.272E+03 0.6 1.03
.335E+03 0.8 1.12
.404E+03 1.1 1.21
.477E+03 1.4 1.29
.557E+03 1.7 1.36
.641E+03 2.1 1.44
.730E+03 2.5 1.51
.825E+03 2.9 1.57
.925E+03 3.4 1.64
.103E+04 4.0 1.70
.114E+04 4.5 1.76
.126E+04 5.2 1.82
.138E+04 5.8 1.88
.150E+04 6.6 1.93
<---- hydrograph ---->
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
0.12 1.83 1.68
0.11 2.08 1.68
Area (ha)= 1.35 Curve Number
Ia (mm)= 10.00 # of Linear Res
U.H. Tp(hrs)=  0.47

RAINFALL WAS TRANSFORMED TO

5.0 MIN. TIME S

(m) (m/s)
0.11 0.58
0.10 0.58

(CN)= 35.0

.(N)= 3.00

TEP.

---- TRANSFORMED HYETOGRAPH ----

RAIN | TIME
mm/hr | hrs
3.17 | 0.833
3.17 | 0.917
3.77 | 1.000
3.77 | 1.e83
4.72 | 1.167

| TIME RAI
|*  hrs  mm/h
| 1.583 5.91
| 1.667 5.91
| 1.750 5.04
| 1.833 5.04
| 1.917 4.42

N | TIME RAIN
r | hrs mm/hr
| 2.33 3.59
| 2.42 3.30
| 2.50 3.30
| 2.58 3.05
| 2.67 3.05



0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85 | CALIB
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85 | STANDHYD ( ©201)| Area (ha)= 10.55
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67 |ID= 1 DT= 5.0 min | Total Imp(%)= 42.60 Dir. Conn.(%)= 23.50
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67 e
IMPERVIOUS PERVIOUS (i)
Unit Hyd Qpeak (cms)= 0.110 Surface Area (ha)= 4.49 6.06
Dep. Storage (mm)= 2.00 5.00
PEAK FLOW (cms)= 0.002 (i) Average Slope (%)= 0.50 2.00
TIME TO PEAK (hrs)=  1.667 Length (m)= 104.00 81.00
RUNOFF VOLUME (mm)=  ©.884 Mannings n = 0.013 0.250
TOTAL RAINFALL  (mm)= 30.883
RUNOFF COEFFICIENT = 0.029 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
---- TRANSFORMED HYETOGRAPH ----
------------------------------------------------------------------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
———————————————————— hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
| CALIB 0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59
| NASHYD ( ©@@854)| Area (ha)= ©.53  Curve Number (CN)= 35.0 0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00 0.250 3.77 | 1.e00 86.95 | 1.750 5.04 | 2.50 3.30
-------------------- U.H. Tp(hrs)= ©.25 0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67
---- TRANSFORMED HYETOGRAPH ---- 0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs  mm/hr |  hrs  mm/hr Max.Eff.Inten.(mm/hr)= 86.95 1.99
0.083 3.17 | ©.833 12.69 | 1.583 5.91 | 2.33 3.59 over (min) 5.00 60.00
0.167 3.17 | ©.917 86.95 | 1.667 5.91 | 2.42 3.30 Storage Coeff. (min)= 3.41 (ii) 55.07 (ii)
0.250 3.77 | 1.000 86.95 | 1.750@ 5.04 | 2.50 3.30 Unit Hyd. Tpeak (min)= 5.00 60.00
0.333 3.77 | 1.e83 15.73 | 1.833 5.04 | 2.58 3.05 Unit Hyd. peak (cms)= 0.26 0.02
0.417 4.72 | 1.167 15.73 | 1.917 4.42 | 2.67 3.05 *TOTALS*
0.500 4.72 | 1.250 9.66 | 2.000 4.42 | 2.75 2.85 PEAK FLOW (cms)= 0.57 0.02 0.573 (iii)
0.583 6.58 | 1.333 9.66 | 2.083 3.95 | 2.83 2.85 TIME TO PEAK (hrs)= 1.00 2.08 1.00
0.667 6.58 | 1.417 7.25 | 2.167 3.95 | 2.92 2.67 RUNOFF VOLUME (mm)= 28.88 1.93 8.26
0.750 12.69 | 1.500 7.25 | 2.250 3.59 | 3.00 2.67 TOTAL RAINFALL  (mm)= 30.88 30.88 30.88
RUNOFF COEFFICIENT = 0.94 0.06 0.27
Unit Hyd Qpeak (cms)= 0.081
**k%k%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
PEAK FLOW (cms)=  ©0.001 (i)
TIME TO PEAK (hrs)=  1.333 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
RUNOFF VOLUME (mm)=  ©.883 CN* = 35.0 Ia = Dep. Storage (Above)
TOTAL RAINFALL  (mm)= 30.883 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
RUNOFF COEFFICIENT = 0.029 THAN THE STORAGE COEFFICIENT.

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



| ADD HYD ( ©050)|
= 3

| 1+ 2 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0201): 10.55 0.573 1.00 8.26
+ ID2= 2 ( ©0052): 1.35 0.002 1.67 0.88
ID = 3 ( 0050): 11.90  0.573 1.00 7.43
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( ©050)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 3 ( 0050): 11.90  0.573 1.00 7.43
+ ID2= 2 ( 0054): 0.53 0.001 1.33 0.88
ID =1 ( 0050): 12.43  0.573 1.00 7.15
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| RESERVOIR( 0011)| OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STO
———————————————————— (cms) (ha.m.) |  (cms) (ha
0.0000 0.0000 | 0.0290
0.0070 0.0210 | 0.0310
0.0120 0.0425 | 0.0330
0.0160 0.0647 | ©0.0340
0.0200 0.0875 | 0.0360
0.0220 0.1108 | 1.2930
0.0250 0.1348 | 3.8000
0.0270 0.1593 |  7.3300
AREA QPEAK TPEAK
(ha) (cms) (hrs)
INFLOW : ID= 2 ( 0050) 12.430 0.573 1.00
OUTFLOW: ID= 1 ( ©e11) 12.430 0.017 3.08
PEAK  FLOW REDUCTION [Qout/Qin](%)= 2.98
TIME SHIFT OF PEAK FLOW (min)=125.00
MAXIMUM STORAGE  USED (ha.m.)= .07
| ADD HYD ( ©023)
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.

Q.

OO0

RAGE

.m.)

1844
.2102
.2365
.2634
.2909
3190
.3477
.3769

R.V.

(mm)
7.15
7.09

10

.................... (ha) (cms) (hrs) (mm)

ID1= 1 ( oell): 12.43 09.017 3.08 7.09
+ ID2= 2 ( 0049): 58.28 0.115 2.08 1.68
ID = 3 ( 0023): 70.71 0.130 2.08 2.63

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved.

¥kxk* DETATILED OUTPUT ¥kkxx

Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\860
S5cbaa-f661-4e40-8104-d42836994678\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\860
5cbaa-f661-4e40-8104-d42836994678\sce

DATE: 01-15-2026 TIME: 04:40:13

USER:

COMMENTS :




3k 3k 3k >k ok 3k 3k ok ok ok >k >k ok sk 3k ok ok sk ok ok ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk k ok ok ok kokok sk k ok RUNOFF VOLUME (mm): 1.942

** SIMULATION : 2 - 5yr 3hr 10min Chicago *k TOTAL RAINFALL (mm)= 40.451
sk 3k sk ok ok 3k ok oK ok 3k ok ok ok 3k ok oK ok 3k ok ok ok 3k ok ok ok 3k 3 oK ok 3k K oK ok 3k oK ok 3k oK ok ok ok K ok kK K RUNOFF COEFFICIENT = 0.048

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

| CHICAGO STORM | IDF curve parameters: A= 632.750
| Ptotal= 40.45 mm | B=  0.000 e e
-------------------- C= 0.741 B e L L L
used in: INTENSITY = A / (t + B)~C | CALIB
| NASHYD ( ©002)| Area (ha)= 20.64 Curve Number  (CN)= 53.0
Duration of storm = 3.00 hrs |ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00
Storm time step = 10.00 min e U.H. Tp(hrs)=  ©.59

Time to peak ratio = .33
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.00 4.11 | .83 114.88 | 1.67 6.54 | 2.50 3.95 ---- TRANSFORMED HYETOGRAPH ----
0.17 4.88 | 1.e0 20.52 | 1.83 5.73 | 2.67 3.69 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
0.33 6.13 | 1.17 12.57 | 2.e@ 5.13 | 2.83 3.46 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.50 8.55 | 1.33 9.43 | 2.17 4.65 | 0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.67 16.54 | 1.50 7.68 | 2.33 4.27 | 0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3.95
------------------------------------------------------------------------------- 0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95
-------------------- 0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
| cALIB 0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69
| NASHYD ( ©@ee1)| Area (ha)= 23.84 Curve Number (CN)= 35.0 0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46
|ID= 1 DT= 5.0 min | 1Ia (mm)=  9.20 # of Linear Res.(N)= 3.00 0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46
-------------------- U.H. Tp(hrs)= 0.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.123 (i)
TIME TO PEAK (hrs)=  1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 4.060
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 40.451
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = ©.100
0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3,95 oo
0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95 e
0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69 | CALIB
0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69 | NASHYD ( ©@ee2)| Area (ha)=  4.54 Curve Number (CN)= 41.0
0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46 |ID= 1 DT= 5.0 min | 1Ia (mm)=  8.52 # of Linear Res.(N)= 3.00
0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.6 mmmeeeeeemeeeee U.H. Tp(hrs)= ©.37
Unit Hyd Qpeak (cms)=  1.247 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.058 (i)

TIME TO PEAK (hrs)= 2.000 ---- TRANSFORMED HYETOGRAPH ----



TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN e
hrs  mm/hr | hrs  mm/hr |  hrs mm/hr | hrs  mm/hr Kmmmmm- DATA FOR SECTION (  1.1) ------ >
0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65 Distance Elevation Manning
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27 0.00 342.60 0.0350
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27 2.55 341.75 0.0350 /0.0350 Main Channel
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3.95 4.05 341.75 0.0350 /0.0350 Main Channel
0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95 6.50 342.60 0.0350
0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69 Qmmmmmmmmm e TRAVEL TIME TABLE -------------mcooonmn- >
0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46 DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME
0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46 (m) (m) (cu.m.) (cms) (m/s) (min)
0.04  341.79 .203E+02 0.0 0.35 13.28
Unit Hyd Qpeak (cms)=  ©.469 0.09 341.84 .438E+02 0.1 0.54 8.60
0.13  341.88 .706E+02 0.2 0.69 6.73
PEAK FLOW (cms)=  ©.022 (i) 0.18  341.93 .101E+03 0.3 0.81 5.68
TIME TO PEAK (hrs)=  1.417 0.22  341.97 .134E+03 0.4 0.93 4.99
RUNOFF VOLUME (mm)=  2.565 0.27  342.02 .171E+03 0.6 1.03 4.50
TOTAL RAINFALL  (mm)= 40.451 0.31 342.06 .210E+03 0.8 1.12 4.13
RUNOFF COEFFICIENT = 0.063 0.36 342.11 .254E+03 1.1 1.21 3.83
0.40  342.15 .300E+03 1.4 1.29 3.59
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.45 342.20 .350E+03 1.7 1.36 3.39
0.49 342.24 .403E+03 2.1 1.44 3.22
------------------------------------------------------------------------------- 0.54  342.29 .459E+03 2.5 1.51 3.07
0.58  342.33 .518E+03 2.9 1.57 2.94
-------------------- 0.63  342.38 .581E+03 3.4 1.64 2.82
| ADD HYD ( ©e42)]| 0.67 342.42 .647E+03 4.0 1.70 2.72
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. 0.72  342.47 .716E+03 4.5 1.76 2.63
-------------------- (ha) (cms) (hrs) (mm) 0.76  342.51 .789E+03 5.2 1.82 2.54
ID1= 1 ( 0002): 4.54 0.022 1.42 2.56 0.81  342.55 .865E+03 5.8 1.88 2.46
+ ID2= 2 ( 0001): 23.84 0.058 2.00 1.94 0.85 342.60 .944E+03 6.6 1.93 2.39
ID = 3 ( 0042): 28.38 0.074 1.83 2.04 <---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK  R.V.  MAX DEPTH MAX VEL
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (cms)  (hrs)  (mm) (m) (m/s)
------------------------------------------------------------------------------- INFLOW : ID= 2 ( 0042) 49.02 0.20 1.83  2.89 0.14 0.71
OUTFLOW: ID= 1 ( 0048) 49.02 0.19 1.92  2.89 0.14 0.71
| ADD HYD ( ©042)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) et et e et
ID1= 3 ( 0042): 28.38 0.074 1.83 2.4 e
+ ID2= 2 ( 0002): 20.64 0.123 1.75 4.06 | cALIB
| NASHYD ( ©e11)| Area (ha)= 6.87 Curve Number (CN)= 46.0
ID =1 ( 0042): 49.02 0.196 1.83 2.89 |ID= 1 DT= 5.0 min | Ia (mm)= 4.39 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= ©.21
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
------------------------------------------------------------------------------- NOTE: RAINFALL WAS TRANSFORMED TO 5.8 MIN. TIME STEP.
| ROUTE CHN( ©048)|
| IN= 2---> ouT= 1 | Routing time step (min)'s= 5.00 ---- TRANSFORMED HYETOGRAPH ----



TIME RAIN | TIME RA
hrs  mm/hr | hrs  mm/
0.083 4.11 | 0.833 16
0.167 4.11 | 0.917 114
0.250 4.88 | 1.000 114
0.333 4.88 | 1.083 20
0.417 6.13 | 1.167 20
0.500 6.13 | 1.250 12
0.583 8.55 | 1.333 12
0.667 8.55 | 1.417 9
0.750 16.54 | 1.500 9

Unit Hyd Qpeak (cms)=  1.250

PEAK FLOW

[
TIME TO PEAK (hrs)= 1.167
RUNOFF VOLUME (mm)= 3

(cms)= .081 (i)

.885

TOTAL RAINFALL (mm)=40.451
RUNOFF COEFFICIENT = 0.096

' TIME RAIN | TIME RAIN

|

|*  hrs  mm/hr | hrs  mm/hr
| 1.583 7.68 | 2.33 4.65
| 1.667 7.68 | 2.42 4.27
| 1.750 6.54 | 2.50 4.27
| 1.833 6.54 | 2.58 3.95
| 1.917 5.73 | 2.67 3.95
| 2.000 5.73 | 2.75 3.69
| 2.083 5.13 | 2.83 3.69
| 2.167 5.13 | 2.92 3.46
| 2.250 4.65 | 3.00 3.46

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

| CALIB |

| STANDHYD ( @e53)| Area (ha)=  2.39

|ID= 1 DT= 5.0 min | Total Imp(%)= 35.60

IMPERVIOUS

Surface Area (ha)= 0.85
Dep. Storage (mm)= 2.00
Average Slope (%)= 0.50
Length (m)= 104.00
Mannings n = 0.013

NOTE:

RAINFALL WAS TRANSFORMED TO

Dir. Conn. (%)= 10.00

PERVIOUS (i)

1.54
5.00
2.00
81.00
0.250

5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RA

hrs  mm/hr |  hrs  mm/
0.083 4.11 | 0.833 16.
0.167 4.11 | 0.917 114.
0.250 4.88 | 1.000 114.
0.333 4.88 | 1.083  20.
0.417 6.13 | 1.167 20.
0.500 6.13 | 1.250 12.
0.583 8.55 | 1.333 12.
0.667 8.55 | 1.417 9.
0.750 16.54 | 1.500 9.

IN
hr
54

' TIME RAIN | TIME RAIN

|* hrs  mm/hr | hrs  mm/hr
| 1.583 7.68 | 2.33 4.65
| 1.667 7.68 | 2.42 4.27
| 1.750 6.54 | 2.50 4.27
| 1.833 6.54 | 2.58 3.95
| 1.917 5.73 | 2.67 3.95
| 2.000 5.73 | 2.75 3.69
| 2.083 5.13 | 2.83 3.69
| 2.167 5.13 | 2.92 3.46
| 2.250 4.65 | 3.00 3.46

Max.Eff.Inten.(mm/hr)= 114.88 5.27
over (min) 5.00 40.00
Storage Coeff. (min)= 3.05 (ii) 38.02 (ii)
Unit Hyd. Tpeak (min)= 5.00 40.00
Unit Hyd. peak (cms)= 0.27 0.03
*TOTALS*
PEAK FLOW (cms)= 0.07 0.01 0.075 (iii)
TIME TO PEAK (hrs)= 1.00 1.58 1.00
RUNOFF VOLUME (mm)= 38.45 3.63 7.10
TOTAL RAINFALL (mm)= 40.45 40.45 40.45
RUNOFF COEFFICIENT = 0.95 0.09 0.18
*¥**** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*kkxk WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 35.0 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.
| ADD HYD ( ©034)]|
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( ©011): 6.87 0.081 1.17 3.88
+ ID2= 2 ( 0048): 49.02 0.195 1.92 2.89
ID = 3 ( 0034): 55.89 0.222 1.75 3.01
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( @034)|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 3 ( ©0034): 55.89 0.222 1.75 3.01
+ ID2= 2 ( ©0053): 2.39 0.075 1.00 7.10
ID =1 ( 0034): 58.28 0.238 1.75 3.18

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ROUTE CHN( ©049)|



| IN= 2---> OUT= 1 | Routing time step (min)'s= 5.00 ---- TRANSFORMED HYETOGRAPH ----

-------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
<------ DATA FOR SECTION ( 1.1) ------ > hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
Distance Elevation Manning 0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.00 342.60 0.0350 0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27
2.55 341.75 0.0350 /0.0350 Main Channel 0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
4.05 341.75 0.0350 /0.0350 Main Channel 0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3.95
6.50 342.60 0.0350 0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95
0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
Kmmmmmmmm e TRAVEL TIME TABLE -----------ommooooomon > 0.583 8.55 | 1.333 12.57 | 2.083 5.13 | 2.83 3.69
DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME 0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46
(m) (m) (cu.m.) (cms) (m/s) (min) 0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46
0.04  341.79 .323E+02 0.0 0.35 21.13
0.09 341.84 .697E+02 0.1 0.54 13.69 Unit Hyd Qpeak (cms)= ©0.110
0.13  341.88 .112E+03 0.2 0.69 10.71
0.18  341.93 .160E+03 0.3 0.81 9.04 PEAK FLOW (cms)=  ©.004 (i)
0.22  341.97 .213E+03 0.4 0.93 7.95 TIME TO PEAK (hrs)=  1.667
0.27  342.02 .272E+03 0.6 1.03 7.17 RUNOFF VOLUME (mm)=  1.846
0.31 342.06 .335E+03 0.8 1.12 6.57 TOTAL RAINFALL  (mm)= 40.451
0.36 342.11 .404E+03 1.1 1.21 6.10 RUNOFF COEFFICIENT = 0.046
0.40  342.15 .477E+03 1.4 1.29 5.72
0.45 342.20 .557E+03 1.7 1.36 5.40 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.49  342.24 .641E+03 2.1 1.44 5.13
0.54  342.29 .730E+03 2.5 1.51 4089 oo
0.58  342.33 .825E+03 2.9 1.57 4.68 e
0.63  342.38 .925E+03 3.4 1.64 4.50 | cALIB
0.67 342.42 .103E+04 4.0 1.70 4.33 | NASHYD  ( ©@@54)| Area (ha)=  ©.53  Curve Number  (CN)= 35.0
0.72  342.47 .114E+04 4.5 1.76 4.18 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
0.76  342.51 .126E+04 5.2 1.82 4.85 e U.H. Tp(hrs)= 0.25
0.81  342.55 .138E+04 5.8 1.88 3.92
0.85 342.60 .150E+04 6.6 1.93 3.81 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
<---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK  R.V.  MAX DEPTH MAX VEL ---- TRANSFORMED HYETOGRAPH ----
(ha) (cms)  (hrs)  (mm) (m) (m/s) TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
INFLOW : ID= 2 ( ©034) 58.28 0.24 1.75 3.18 0.16 0.75 hrs  mm/hr | hrs  mm/hr |*  hrs  mm/hr |  hrs  mm/hr
OUTFLOW: ID= 1 ( ©e49) 58.28 0.23 1.92 3.18 0.16 0.74 0.083 4.11 | 0.833 16.54 | 1.583 7.68 | 2.33 4.65
0.167 4.11 | 0.917 114.88 | 1.667 7.68 | 2.42 4.27
0.250 4.88 | 1.000 114.88 | 1.750 6.54 | 2.50 4.27
0.333 4.88 | 1.083 20.52 | 1.833 6.54 | 2.58 3.95
------------------------------------------------------------------------------- 0.417 6.13 | 1.167 20.52 | 1.917 5.73 | 2.67 3.95
-------------------- 0.500 6.13 | 1.250 12.57 | 2.000 5.73 | 2.75 3.69
| CALIB 0.583 8.55 | 1.333  12.57 | 2.083 5.13 | 2.83 3.69
| NASHYD  ( @e52)| Area (ha)= 1.35 Curve Number (CN)= 35.0 0.667 8.55 | 1.417 9.43 | 2.167 5.13 | 2.92 3.46
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00 0.750 16.54 | 1.500 9.43 | 2.250 4.65 | 3.00 3.46

———————————————————— U.H. Tp(hrs)=  0.47
Unit Hyd Qpeak (cms)= 90.081
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.002 (i)
TIME TO PEAK (hrs)= 1.250



RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT =

1.844
40.451
0.046

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

CALIB
STANDHYD ( ©201)|
ID= 1 DT= 5.0 min |

Area

Surface Area (ha)=
Dep. Storage (mm)=
Average Slope (%)=

Length (m)=
Mannings n =

NOTE:

TIME RA

hrs mm/
0.083 4.
0.167 4.
0.250 4.
0.333 4.
0.417 6.
0.500 6.
0.583 8.
0.667 8.
0.750  16.

Max.Eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT =

(cms)=
(hrs)=

***%* WARNING: STORAGE COEF

F.

(ha)=

Total Imp(%)=

IMPERVIO
4.49
2.00
0.50

104.00
0.013

10.55
42.60

us

RAINFALL WAS TRANSFORMED TO

Dir. Conn. (%)= 23.50

PERVIOUS (i)

6.06
5.00
2.00
81.00
0.250

5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME
hrs
833
917
000
083
.167
.250
.333
417

|
|
|
|
|
|
|
|
|
|
| 1.500

RPRRPRRPRRRPRRPOO

114.88
5.00
3.05
5.00
0.27
0.77
1.00
38.45
40.45
0.95

RA

(ii)

IN

| TIME RAIN | TIME
|*  hrs  mm/hr | hrs
| 1.583 7.68 | 2.33
| 1.667 7.68 | 2.42
| 1.750 6.54 | 2.50
| 1.833 6.54 | 2.58
| 1.917 5.73 | 2.67
| 2.000 5.73 | 2.75
| 2.083 5.13 | 2.83
| 2.167 5.13 | 2.92
| 2.250 4.65 | 3.00
4.39
45.00
40.66 (ii)
45.00

0.03

*TOTALS*

0.04 0.770 (iii)
1.67 1.00
3.45 11.67
40.45 40.45
0.09 0.29

IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

4
4
4
3
3.
3
3
3
3

RAIN
mm/hr

CN* = 35.0 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.

| ADD HYD ( ©050)|
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( ©201): 10.55 0.770 1.00 11.67
+ ID2= 2 ( 0052): 1.35 0.004 1.67 1.85
ID = 3 ( 0050): 11.90 0.770 1.00 10.56

NOTE PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( ©050)|
| 3+ 2= 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0050): 11.90 0.770 1.00 10.56
+ ID2= 2 ( 0054): 0.53  0.002 1.25 1.84
ID =1 ( 0050): 12.43 0.771 1.00 10.19

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR( 0011) ]|
| IN= 2---> OUT= 1 |

OVERFLOW IS OFF

| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
-------------------- (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.0290 0.1844
0.0070 0.02106 | ©.0310 0.2102
0.0120 0.0425 | ©.0330 0.2365
0.0160 0.0647 | ©.0340 0.2634
0.0200 0.0875 | 0.0360 0.2909
0.0220 0.1108 | 1.2930 0.3190
0.0250 0.1348 | 3.8000 0.3477
0.0270 9.1593 | 7.3300 0.3769
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( ©050) 12.430 0.771 1.00 10.19
OUTFLOW: ID= 1 ( 0e11) 12.430 0.021 3.25 10.12
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 2.78



TIME SHIFT OF PEAK FLOW (min)=135.00
MAXIMUM STORAGE USED (ha.m.)= 0.1044

| ADD HYD ( ©023)

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0011): 12.43  0.021 3.25 10.12

+ ID2= 2 ( 0049): 58.28  0.235 1.92 3.18

ID = 3 ( 0023): 70.71  0.255 1.92 4.40

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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¥kx*%* DETATILED OUTPUT ¥kkxk

Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\bof
1746c-d833-4333-ac33-2cfd38f28ald\sce

Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\bof
1746c-d833-4333-ac33-2cfd38f28ald\sce

DATE: 01-15-2026 TIME: 04:40:13

USER:

COMMENTS :

3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k %k 3k ok 3k 3k 5k 3k 3k %k %k ok 3k 3k 3k 3k 3k %k %k %k >k 3k 3k 3k 3k %k %k %k >k >k >k >k %k %k %k %k %k

** SIMULATION : 3 - 1@yr 3hr 1@min Chicago **
sk 3k 3k >k ok 3k 3k 3k ok ok >k ok ok 3k ok ok ok ok ok ok ok 3k ok ok ok ok ok ok ok sk ok ok ok ok koK ok sk ok ok ok ok kok ok sk k k.

| CHICAGO STORM | IDF curve parameters: A= 721.920
| Ptotal= 47.37 mm | B= ©.000
———————————————————— C=  0.736

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

Duration of storm = 3.00 hrs
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 4.90 | .83 132.58 | 1.67 7.77 | 2.50 4.72
0.17 5.82 | 1.00 24.19 | 1.83 6.82 | 2.67 4.40
0.33 7.29 | 1.17 14.88 | 2.00 6.10 | 2.83 4.13
9.50 10.14 | 1.33 11.18 | 2.17 5.54 |
0.67 19.52 | 1.50 9.12 | 2.33 5.09 |
| CALIB
| NASHYD  ( ©@ee1)| Area (ha)= 23.84 Curve Number (CN)= 35.0
|ID= 1 DT= 5.0 min | Ia (mm)=  9.20 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.73

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 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09
0.250 5.82 | 1.0e00 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40



0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40 | NASHYD ( ©002)| Area (ha)= 4.54 Curve Number (CN)= 41.0
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13 |ID= 1 DT= 5.0 min | Ia (mm)=  8.52 # of Linear Res.(N)= 3.00
0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13  eeeemeeeeeeeeo U.H. Tp(hrs)=  0.37
Unit Hyd Qpeak (cms)= 1.247 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.086 (i)
TIME TO PEAK (hrs)=  2.000 ---- TRANSFORMED HYETOGRAPH ----
RUNOFF VOLUME (mm)=  2.857 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
TOTAL RAINFALL  (mm)= 47.366 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
RUNOFF COEFFICIENT = ©.060 0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72
------------------------------------------------------------------------------- 0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
-------------------- 0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40
| CALIB 0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40
| NASHYD ( ©0002)| Area (ha)= 20.64 Curve Number (CN)= 53.0 0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
|ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00 0.750 19.52 | 1.500 11.18 | 2.250@ 5.54 | 3.00 4.13
———————————————————— U.H. Tp(hrs)=  0.59
Unit Hyd Qpeak (cms)= 0.469
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.033 (i)
TIME TO PEAK (hrs)=  1.417
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  3.731
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 47.366
hrs  mm/hr | hrs  mm/hr |*  hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©0.079
0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72 e oo
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40 e
0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40 | ADD HYD ( 0042)|
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
0.750 19.52 | 1.500 11.18 | 2.250@ 5.54 | 3.00 4.13 e (ha) (cms) (hrs) (mm)
ID1= 1 ( 0002): 4.54 0.033 1.42 3.73
Unit Hyd Qpeak (cms)= 1.336 + ID2= 2 ( ©@001): 23.84 0.086 2.00 2.86
PEAK FLOW (cms)=  0.178 (i) ID = 3 ( 0042): 28.38 0.110 1.83 3.00
TIME TO PEAK (hrs)= 1.750
RUNOFF VOLUME (mm)=  5.826 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TOTAL RAINFALL  (mm)= 47.366 oo
RUNOFF COEFFICIENT = ©9.123
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | ADD HYD ( ©042)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
--------------------------------------------------------------------------------------------------- (ha) (cms) (hrs) (mm)
-------------------- ID1= 3 ( 0042): 28.38 0.110 1.83 3.00
| CALIB + ID2= 2 ( 0002): 20.64 0.178 1.75 5.83




| NASHYD ( ©@011)| Area (ha)= 6.87 Curve Number (CN)= 46.0
ID =1 ( 0042): 49.02 09.287 1.75 4.19 |ID= 1 DT= 5.0 min | Ia (mm)=  4.39 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= ©.21
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
------------------------------------------------------------------------------- NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

| ROUTE CHN( 0048) |

| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00 ---- TRANSFORMED HYETOGRAPH ----
———————————————————— TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
<------ DATA FOR SECTION ( 1.1) ------ > hrs  mm/hr | hrs  mm/hr |*  hrs  mm/hr |  hrs  mm/hr
Distance Elevation Manning 0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.00 342.60 0.0350 0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09
2.55 341.75 0.0350 /0.0350 Main Channel 0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
4.05 341.75 0.0350 /0.0350 Main Channel 0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72
6.50 342.60 0.0350 0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40
Qmmmmmmm e TRAVEL TIME TABLE -----------ommmoooanon > 0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40
DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME 0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
(m) (m) (cu.m.) (cms) (m/s) (min) 0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13
0.04  341.79 .203E+02 0.0 0.35 13.28
0.09 341.84 .438E+02 0.1 0.54 8.60 Unit Hyd Qpeak (cms)= 1.250
0.13  341.88 .706E+02 0.2 0.69 6.73
0.18  341.93 .101E+03 0.3 0.81 5.68 PEAK FLOW (cms)=  0.113 (i)
0.22  341.97 .134E+03 0.4 0.93 4.99 TIME TO PEAK (hrs)= 1.167
0.27  342.02 .171E+03 0.6 1.03 4.50 RUNOFF VOLUME (mm)=  5.405
0.31 342.06 .210E+03 0.8 1.12 4.13 TOTAL RAINFALL  (mm)= 47.366
0.36 342.11 .254E+03 1.1 1.21 3.83 RUNOFF COEFFICIENT = 0.114
0.40  342.15 .300E+03 1.4 1.29 3.59
0.45 342.20 .350E+03 1.7 1.36 3.39 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.49  342.24 .403E+03 2.1 1.44 3.22
0.54  342.29 .459E+03 2.5 1.51 3.07 e
0.58  342.33 .518E+03 2.9 1.57 2.94 e
0.63  342.38 .581E+03 3.4 1.64 2.82 | cALIB
0.67 342.42 .647E+03 4.0 1.70 2.72 | STANDHYD ( ©@053)| Area (ha)= 2.39
0.72  342.47 .716E+03 4.5 1.76 2.63 |ID= 1 DT= 5.0 min | Total Imp(%)= 35.68 Dir. Conn.(%)= 10.00
0.76  342.51 .789E+03 5.2 1.82 2.54 e
0.81  342.55 .865E+03 5.8 1.88 2.46 IMPERVIOUS PERVIOUS (i)
0.85 342.60 .944E+03 6.6 1.93 2.39 Surface Area (ha)= 0.85 1.54
Dep. Storage (mm)= 2.00 5.00
<---- hydrograph ----> <-pipe / channel-> Average Slope (%)= 0.50 2.00
AREA QPEAK  TPEAK R.V.  MAX DEPTH MAX VEL Length (m)= 104.00 81.00
(ha) (cms) (hrs) (mm) (m) (m/s) Mannings n = 0.013 0.250
INFLOW : ID= 2 ( 0042) 49.02 0.29 1.75  4.19 0.18 0.80
OUTFLOW: ID= 1 ( 0048) 49.02 0.29 1.83 4.19 0.18 0.80 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
| caL1B 0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54



0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 + ID2= 2 ( 0053): 2.39 0.088 1.00 9.05
0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72 ID =1 ( 0034): 58.28  0.348 1.75 4.53
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
0.583 10.14 | 1.333  14.88 | 2.083 6.10 | 2.83 4.40 e oo
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13 eeeeemmeeeeeoen
90.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13 | ROUTE CHN( 0049) |
| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
Max.Eff.Inten.(mm/hr)= 132.58 8.65 e
over (min) 5.00 35.00 C===n=- DATA FOR SECTION ( 1.1) ------ >
Storage Coeff. (min)= 2.88 (ii) 32.41 (ii) Distance Elevation Manning
Unit Hyd. Tpeak (min)= 5.00 35.00 0.00 342.60 0.0350
Unit Hyd. peak (cms)= 0.28 0.03 2.55 341.75 0.0350 /0.0350 Main Channel
*TOTALS* 4.05 341.75 0.0350 /0.0350 Main Channel
PEAK FLOW (cms)= 0.09 0.02 0.088 (iii) 6.50 342.60 0.0350
TIME TO PEAK (hrs)= 1.00 1.50 1.00
RUNOFF VOLUME (mm)= 45.37 5.03 9.05 Cmmmmmmmm e TRAVEL TIME TABLE -------------moooommn-
TOTAL RAINFALL  (mm)= 47.37 47.37 47.37 DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME
RUNOFF COEFFICIENT = 0.96 0.11 0.19 (m) (m) (cu.m.) (cms) (m/s) (min)
0.04 341.79 .323E+02 0.0 0.35 21.13
**k*%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 0.09 341.84 .697E+02 0.1 0.54 13.69
**k%k%% WARNING: FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20% 0.13  341.88 .112E+03 0.2 0.69 10.71
YOU SHOULD CONSIDER SPLITTING THE AREA. 0.18  341.93 .160E+03 0.3 0.81 9.04
0.22  341.97 .213E+03 0.4 0.93 7.95
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 0.27  342.02 .272E+03 0.6 1.03 7.17
CN* = 35.0 Ia = Dep. Storage (Above) 0.31 342.06 .335E+03 0.8 1.12 6.57
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 0.36 342.11 .404E+03 1.1 1.21 6.10
THAN THE STORAGE COEFFICIENT. 0.40  342.15 .477E+03 1.4 1.29 5.72
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.45 342.20 .557E+03 1.7 1.36 5.40
0.49 342.24 .641E+03 2.1 1.44 5.13
------------------------------------------------------------------------------- 0.54  342.29 .730E+03 2.5 1.51 4.89
0.58  342.33 .825E+03 2.9 1.57 4.68
-------------------- 0.63 342.38 .925E+03 3.4 1.64 4.50
| ADD HYD ( ©034)]| 0.67 342.42 .103E+04 4.0 1.70 4.33
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. 0.72  342.47 .114E+04 4.5 1.76 4.18
———————————————————— (ha) (cms) (hrs) (mm) 0.76  342.51 .126E+04 5.2 1.82 4.05
ID1= 1 ( 0e1l): 6.87 0.113 1.17 5.41 0.81  342.55 .138E+04 5.8 1.88 3.92
+ ID2= 2 ( 0048): 49.02 0.286 1.83 4.19 0.85 342.60 .150E+04 6.6 1.93 3.81
ID = 3 ( 0034): 55.89 0.326 1.75 4.34 <---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK R.V. MAX DEPTH MAX VEL
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (cms)  (hrs)  (mm) (m) (m/s)
------------------------------------------------------------------------------- INFLOW : ID= 2 ( ©034) 58.28 0.35 1.75 4.53 0.19 0.85
OUTFLOW: ID= 1 ( @049) 58.28 0.34 1.83 4.53 0.19 0.85
| ADD HYD ( ©034)|
| 3+ 2= 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) B et e it
ID1= 3 ( 0034): 55.89  0.326 1.75 4.34 e




| CALIB | 0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40
| NASHYD ( ©0052)| Area (ha)=  1.35 Curve Number (CN)= 35.0 0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00 0.750 19.52 | 1.500 11.18 | 2.250@ 5.54 | 3.00 4.13
———————————————————— U.H. Tp(hrs)=  0.47
Unit Hyd Qpeak (cms)= ©0.081
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

PEAK FLOW (cms)=  ©.003 (i)
TIME TO PEAK (hrs)=  1.250
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 2.739
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 47.366
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©0.058
0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 5.82 | 1.0e00 132.58 | 1.750 7.77 | 2.50 5.09
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72 e
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72 e
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40 | CALIB
0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40 | STANDHYD ( ©201)| Area (ha)= 10.55
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13 |ID= 1 DT= 5.0 min | Total Imp(%)= 42.680 Dir. Conn.(%)= 23.50
0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13  eeemmeeeeeeo
IMPERVIOUS PERVIOUS (i)
Unit Hyd Qpeak (cms)= 0.110 Surface Area (ha)= 4.49 6.06
Dep. Storage (mm)= 2.00 5.00
PEAK FLOW (cms)=  0.006 (i) Average Slope (%)= 0.50 2.00
TIME TO PEAK (hrs)=  1.583 Length (m)= 104.00 81.00
RUNOFF VOLUME (mm)= 2.742 Mannings n = 0.013 0.250
TOTAL RAINFALL  (mm)= 47.366
RUNOFF COEFFICIENT = 0.058 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
---- TRANSFORMED HYETOGRAPH ----
------------------------------------------------------------------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
———————————————————— hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
| CALIB 0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54
| NASHYD ( ©0054)| Area (ha)=  ©.53 Curve Number (CN)= 35.0 0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00 0.250 5.82 | 1.000 132.58 | 1.750 7.77 | 2.50 5.09
-------------------- U.H. Tp(hrs)= ©.25 0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40
0.583 10.14 | 1.333 14.88 | 2.083 6.10 | 2.83 4.40
0.667 10.14 | 1.417 11.18 | 2.167 6.10 | 2.92 4.13
---- TRANSFORMED HYETOGRAPH ---- 0.750 19.52 | 1.500 11.18 | 2.250 5.54 | 3.00 4.13
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr Max.Eff.Inten.(mm/hr)= 132.58 6.59
0.083 4.90 | 0.833 19.52 | 1.583 9.12 | 2.33 5.54 over (min) 5.00 35.00
0.167 4.90 | 0.917 132.58 | 1.667 9.12 | 2.42 5.09 Storage Coeff. (min)= 2.88 (ii) 34.85 (ii)
0.250 5.82 | 1.e00 132.58 | 1.750 7.77 | 2.50 5.09 Unit Hyd. Tpeak (min)= 5.00 35.00
0.333 5.82 | 1.083 24.19 | 1.833 7.77 | 2.58 4.72 Unit Hyd. peak (cms)= 0.28 0.03
0.417 7.29 | 1.167 24.19 | 1.917 6.82 | 2.67 4.72 *TOTALS*
0.500 7.29 | 1.250 14.88 | 2.000 6.82 | 2.75 4.40 PEAK FLOW (cms)= 0.89 0.06 0.898 (iii)



TIME TO PEAK  (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT =

1.00
45.37
47.37

0.96

1.5
4.7
47.3
0.1

0
8
7
]

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
(Above)

CN* = 35.0

Ia = Dep. Storage
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

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

| ADD HYD ( ©050) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0201): 10.55 ©.898 1.00 14.32
+ ID2= 2 ( 0052): 1.35 0.006 1.58 2.74
ID = 3 ( 0050): 11.90  ©.899 1.00 13.01
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( ©050)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 3 ( 0050): 11.90  0.899 1.00 13.01
+ ID2= 2 ( 0054): 0.53 0.003 1.25 2.74
ID=1( 0050): 12.43  0.900 1.00 12.57

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR( ©011)]|
| IN= 2---> 0UT= 1 |
| DT= 5.0 min | OUTFLOW
———————————————————— (cms)

.0000
.0070
0120
.0160
.0200
.0220
0250

(SOOI

OVERFLOW IS OFF

STORAGE
(ha.m.)

[CRCESECCEGRG]

.0000
.0210
.0425
.0647
.0875
.1108
.1348

OUTFLOW

(cms)

WR OO

.0290
.0310
.0330
.0340
.0360
.2930
. 8000

1.
14.
47.

Q.

00
32
37
30

STORAGE

(ha.
0.

OO0

m.)
1844

.2102
.2365
.2634
.2909
.3190
.3477

0.0270 0.1593 | 7.3300 0.3769

AREA QPEAK TPEAK R.V.

(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0050) 12.430 0.900 1.00 12.57
OUTFLOW: ID= 1 ( 0011) 12.430 0.025 3.33 12.51

PEAK  FLOW REDUCTION [Qout/Qin](%)= 2.74
TIME SHIFT OF PEAK FLOW (min)=140.00
MAXIMUM STORAGE  USED (ha.m.)= ©.1318

| ADD HYD ( ©023)]|

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( ©011): 12.43 0.025 3.33 12.51

+ ID2= 2 ( 0049): 58.28 0.343 1.83 4.53

ID = 3 ( 0023): 70.71 0.365 1.83 5.93

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved.

¥kx¥* DETAILED OUTPUT ¥kkxx

Input  filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\878
83151-ed4b-4318-bc5c-19ae2e3b10b8\sce



Summary filename: TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\878 hrs  mm/hr | hrs  mm/hr |' hrs  mm/hr | hrs  mm/hr
83151-ed4b-4318-bc5c-19ae2e3b10b8\sce 0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94

0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
DATE: 01-15-2026 TIME: 04:40:13 0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
USER: 0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19
COMMENTS :
Unit Hyd Qpeak (cms)=  1.247
----------------------------------------------------------------------------------- PEAK FLOW (cms)=  ©.134 (i)
------------------------ TIME TO PEAK (hrs)=  2.000

3k 3k 3k >k 5k ok 3k 3k ok ok >k >k ok 5k 3k ok ok ok >k >k 5k 5k 3k 3k ok ok >k >k 5k 5k 3k ok ok ok >k >k 5k 5k k %k ok %k Xk k ok k k %k RUNOFF VOLUME (mm)= 4'425

** SIMULATION : 4 - 25yr 3hr 1@min Chicago *k TOTAL RAINFALL  (mm)= 57.153

3k 3k 3k 3k 3k 3k 3k 3k ok ok ok 3k 3k 3k 3k 3k ok ok K 3k 5k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k ok ok %k 3k 3k 3k 3k %k %k % Xk Kk k k %k RUNOFF COEFFICIENT = 0'677
-------------------- (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CHICAGO STORM | IDF curve parameters: A= 822.740
| Ptotal= 57.15 mm | B= 0.000 e ooooooooo-
-------------------- C=  0.725 R R

used in:  INTENSITY = A / (t + B)"C | cALIB

| NASHYD ( ©002)| Area (ha)= 20.64 Curve Number (CN)= 53.0
Duration of storm = 3.00 hrs |ID= 1 DT= 5.0 min | 1Ia (mm)= 8.11 # of Linear Res.(N)= 3.00
Storm time step =10.00 min e U.H. Tp(hrs)=  0.59

Time to peak ratio = ©.33
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.00 6.14 | ©.83 154.98 | 1.67 9.68 | 2.50 5.92 ---- TRANSFORMED HYETOGRAPH ----
0.17 7.28 | 1.e0 29.61 | 1.83 8.51 | 2.67 5.53 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
0.33 9.09 | 1.17 18.34 | 2.00 7.63 | 2.83 5.19 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
0.50 12.58 | 1.33 13.85 | 2.17 6.94 | 0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94
0.67 23.97 | 1.5 11.32 | 2.33 6.38 | 0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92
------------------------------------------------------------------------------- 0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
-------------------- 0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
| CALIB 0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
| NASHYD ( ©@e01)| Area (ha)= 23.84 Curve Number (CN)= 35.0 0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
|ID= 1 DT= 5.0 min | 1Ia (mm)= 9.20 # of Linear Res.(N)= 3.00 0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19

-------------------- U.H. Tp(hrs)= ©.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.269 (i)
TIME TO PEAK (hrs)= 1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 8.769



TOTAL RAINFALL (mm)= 57.153 e eeeemoeooa-o

RUNOFF COEFFICIENT = 0.153
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | ADD HYD ( ©042)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.

——————————————————————————————————————————————————————————————————————————————————————————————————— (ha) (cms) (hrs) (mm)
———————————————————— ID1= 3 ( 0042): 28.38 0.170 1.83 4.63
| CALIB | + ID2= 2 ( 0002): 20.64 0.269 1.75 8.77
| NASHYD ( ©0002)| Area (ha)=  4.54 Curve Number (CN)= 41.0
|ID= 1 DT= 5.0 min | Ia (mm)=  8.52 # of Linear Res.(N)= 3.00 ID =1 ( 0042): 49.02  0.437 1.75 6.37

-------------------- U.H. Tp(hrs)=  ©.37
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
NOTE: RAINFALL WAS TRANSFORMED TO 5.9 MIN. TIME STEP. oo e

| ROUTE CHN( ©048) |

---- TRANSFORMED HYETOGRAPH ---- | IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN e
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr Kmmmmm- DATA FOR SECTION (  1.1) ------ >
0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94 Distance Elevation Manning
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38 0.00 342.60 0.0350
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38 2.55 341.75 0.0350 /0.0350 Main Channel
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92 4.05 341.75 0.0350 /0.0350 Main Channel
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92 6.50 342.60 0.0350
0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53 Kmmmmmmmmmm e TRAVEL TIME TABLE --------ccmmmmmcmnnn >
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19 DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19 (m) (m) (cu.m.) (cms) (m/s) (min)
0.04 341.79 .203E+02 0.0 0.35 13.28
Unit Hyd Qpeak (cms)= ©.469 0.09 341.84 .438E+02 0.1 0.54 8.60
0.13  341.88 . 706E+02 0.2 0.69 6.73
PEAK FLOW (cms)=  ©.051 (i) 0.18  341.93 .101E+03 0.3 0.81 5.68
TIME TO PEAK (hrs)=  1.417 0.22 341.97 .134E+03 0.4 0.93 4.99
RUNOFF VOLUME (mm)=  5.710 0.27 342.02 .171E+03 0.6 1.03 4.50
TOTAL RAINFALL  (mm)= 57.153 0.31 342.06 .210E+03 0.8 1.12 4.13
RUNOFF COEFFICIENT = ©.100 0.36 342.11 . 254E+03 1.1 1.21 3.83
0.40  342.15 . 300E+03 1.4 1.29 3.59
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.45 342.20 .350E+03 1.7 1.36 3.39
0.49 342.24 .403E+03 2.1 1.44 3.22
------------------------------------------------------------------------------- 0.54  342.29 .459E+03 2.5 1.51 3.07
0.58 342.33 .518E+03 2.9 1.57 2.94
-------------------- 0.63 342.38 .581E+03 3.4 1.64 2.82
| ADD HYD ( ©042)]| 0.67 342.42 .647E+03 4.0 1.70 2.72
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. 0.72  342.47 .716E+03 4.5 1.76 2.63
-------------------- (ha) (cms) (hrs) (mm) 0.76  342.51 .789E+03 5.2 1.82 2.54
ID1= 1 ( 0002): 4.54 9.051 1.42 5.71 0.81  342.55 .865E+03 5.8 1.88 2.46
+ ID2= 2 ( @eel): 23.84 0.134 2.00 4.42 0.85 342.60 .944E+03 6.6 1.93 2.39
ID = 3 ( 0042): 28.38 0.170 1.83 4.63 <---- hydrograph ----> <-pipe / channel->

AREA  QPEAK  TPEAK R.V. MAX DEPTH MAX VEL
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (ems)  (hrs)  (mm) (m) (m/s)



INFLOW : ID= 2 ( 0042) 49.02 0.44 1.75 6.37 0.22 0.92
OUTFLOW: ID= 1 ( 0048) 49.02 0.44 1.83 6.37 0.22 0.91 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
| CALIB 0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94
| NASHYD ( ©@011)| Area (ha)= 6.87 Curve Number (CN)= 46.0 0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38
|ID= 1 DT= 5.0 min | Ia (mm)=  4.39 # of Linear Res.(N)= 3.00 0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
-------------------- U.H. Tp(hrs)= ©.21 0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
---- TRANSFORMED HYETOGRAPH ---- 0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr | hrs  mm/hr Max.Eff.Inten.(mm/hr)= 154.98 12.87
0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94 over (min) 5.00 30.00
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38 Storage Coeff. (min)= 2.70 (ii) 27.17 (ii)
0.250 7.28 | 1.000 154.98 | 1.750@ 9.68 | 2.50 6.38 Unit Hyd. Tpeak (min)= 5.00 30.00
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92 Unit Hyd. peak (cms)= 0.29 0.04
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92 *TOTALS*
0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53 PEAK FLOW (cms)= 0.10 0.03 0.106 (iii)
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53 TIME TO PEAK (hrs)= 1.00 1.42 1.00
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19 RUNOFF VOLUME (mm)= 55.15 7.34 12.11
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19 TOTAL RAINFALL  (mm)= 57.15 57.15 57.15
RUNOFF COEFFICIENT = 0.97 0.13 0.21
Unit Hyd Qpeak (cms)= 1.250
**k%k%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
PEAK FLOW (cms)=  0.164 (i) *kkkk WARNING: FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
TIME TO PEAK (hrs)=  1.167 YOU SHOULD CONSIDER SPLITTING THE AREA.
RUNOFF VOLUME (mm)= 7.920
TOTAL RAINFALL  (mm)= 57.153 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
RUNOFF COEFFICIENT = ©.139 CN* = 35.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( ©053)| Area (ha)= 2.39 e
|ID= 1 DT= 5.0 min | Total Imp(%)= 35.60 Dir. Conn.(%)= 10.00 | ADD HYD ( ©034)]|
-------------------- | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
IMPERVIOUS PERVIOUS (i) s (ha) (cms) (hrs) (mm)
Surface Area (ha)= 0.85 1.54 ID1= 1 ( 0011): 6.87 0.164 1.17 7.92
Dep. Storage (mm)= 2.00 5.00 + ID2= 2 ( 0048): 49.02 0.436 1.83 6.37
Average Slope (%)= 0.50 2.00

Length (m)= 104.00 81.00 ID = 3 ( 0034): 55.89  0.495 1.75 6.56
Mannings n = 0.013 0.250



NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (cms)  (hrs)  (mm) (m) (m/s)

------------------------------------------------------------------------------- INFLOW : ID= 2 ( ©034) 58.28 0.53 1.75 6.79 0.24 0.97
OUTFLOW: ID= 1 ( ©049) 58.28 0.52 1.83 6.79 0.24 0.96
| ADD HYD ( ©034)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) e et e
ID1= 3 ( ©0034): 55.89  0.495 1.75 6.56 e
+ ID2= 2 ( 0e53): 2.39  0.106 1.00 12.11 | CALIB
| NASHYD ( ©052)| Area (ha)= 1.35 Curve Number  (CN)= 35.0
ID =1 ( 0034): 58.28 0.527 1.75 6.79 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 0.47
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
_______________________________________________________________________________ NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

| ROUTE CHN( ©049)|

| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00 ---- TRANSFORMED HYETOGRAPH ----
-------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
mmmmm- DATA FOR SECTION (  1.1) ------ > hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
Distance Elevation Manning 0.083 6.14 | ©0.833 23.97 | 1.583 11.32 | 2.33 6.94
0.00 342.60 0.0350 0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38
2.55 341.75 0.0350 /0.0350 Main Channel 0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
4.05 341.75 0.0350 /0.0350 Main Channel 0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92
6.50 342.60 0.0350 0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92
0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53
Kmmmmmmmmm e TRAVEL TIME TABLE --------------oooonmon > 0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53
DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME 0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19
(m) (m) (cu.m.) (cms) (m/s) (min) 0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19
0.04  341.79 .323E+02 0.0 0.35 21.13
0.09 341.84 .697E+02 0.1 0.54 13.69 Unit Hyd Qpeak (cms)= ©.110
0.13  341.88 .112E+03 0.2 0.69 10.71
0.18  341.93 .160E+03 0.3 0.81 9.04 PEAK FLOW (cms)=  0.010 (i)
0.22  341.97 .213E+03 0.4 0.93 7.95 TIME TO PEAK (hrs)= 1.583
0.27 342.02 .272E+03 0.6 1.03 7.17 RUNOFF VOLUME (mm)= 4.284
0.31 342.06 .335E+03 0.8 1.12 6.57 TOTAL RAINFALL  (mm)= 57.153
0.36 342.11 .404E+03 1.1 1.21 6.10 RUNOFF COEFFICIENT = ©.075
0.40  342.15 .477E+03 1.4 1.29 5.72
0.45 342.20 .557E+03 1.7 1.36 5.40 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.49  342.24 .641E+03 2.1 1.44 5.13
0.54  342.29 .730E+03 2.5 1.51 4.89 oo
0.58  342.33 .825E+03 2.9 1.57 4.68 e
0.63  342.38 .925E+03 3.4 1.64 4.50 | cALIB
0.67 342.42 .103E+04 4.0 1.70 4.33 | NASHYD ( ©@@854)| Area (ha)= ©.53  Curve Number  (CN)= 35.0
0.72  342.47 .114E+04 4.5 1.76 4.18 |ID= 1 DT= 5.0 min | 1Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
0.76  342.51 .126E+04 5.2 1.82 4.85 e U.H. Tp(hrs)= @.25
0.81  342.55 .138E+04 5.8 1.88 3.92
0.85 342.60 .150E+04 6.6 1.93 3.81 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
<---- hydrograph ----> <-pipe / channel->

AREA  QPEAK TPEAK R.V.  MAX DEPTH MAX VEL ---- TRANSFORMED HYETOGRAPH ----



TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |  hrs mm/hr | hrs  mm/hr Max.Eff.Inten.(mm/hr)= 154.98 10.51
0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94 over (min) 5.00 30.00
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38 Storage Coeff. (min)= 2.70 (ii)  29.25 (ii)
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38 Unit Hyd. Tpeak (min)= 5.00 30.00
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92 Unit Hyd. peak (cms)= 0.29 0.04
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92 *TOTALS*
0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53 PEAK FLOW (cms)= 1.04 0.10 1.064 (iii)
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53 TIME TO PEAK (hrs)= 1.00 1.42 1.00
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19 RUNOFF VOLUME (mm)= 55.15 7.00 18.31
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19 TOTAL RAINFALL  (mm)= 57.15 57.15 57.15
RUNOFF COEFFICIENT = 0.97 0.12 0.32
Unit Hyd Qpeak (cms)= ©0.081
**k**% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
PEAK FLOW (cms)=  ©.006 (i)
TIME TO PEAK (hrs)=  1.250 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
RUNOFF VOLUME (mm)= 4.281 CN* = 35.0 Ia = Dep. Storage (Above)
TOTAL RAINFALL  (mm)= 57.153 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
RUNOFF COEFFICIENT = 0.075 THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | ADD HYD ( ©050) |
| STANDHYD ( ©0201)| Area (ha)= 10.55 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
|ID= 1 DT= 5.0 min | Total Imp(%)= 42.60 Dir. Conn.(%)= 23.50 e (ha) (cms) (hrs) (mm)
-------------------- ID1= 1 ( 0201): 10.55 1.064 1.00 18.31
IMPERVIOUS PERVIOUS (i) + ID2= 2 ( 0052): 1.35 0.010 1.58 4.28
Surface Area (ha)= 4.49 6.06
Dep. Storage (mm)= 2.00 5.00 ID = 3 ( 0050): 11.90  1.065 1.00 16.72
Average Slope (%)= 0.50 2.00
Length (m)= 104.00 81.00 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Mannings n = 0.013 0.250 e o
NOTE: RAINFALL WAS TRANSFORMED TO 5.8 MIN. TIME STEP. e
| ADD HYD ( 0050)|
| 3+ 2= 1 AREA QPEAK TPEAK R.V.
---- TRANSFORMED HYETOGRAPH ---- oo (ha) (cms) (hrs) (mm)
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN ID1= 3 ( 0050): 11.90  1.065 1.00 16.72
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr + ID2= 2 ( 0054): 0.53  0.006 1.25 4.28
0.083 6.14 | ©.833 23.97 | 1.583 11.32 | 2.33 6.94
0.167 6.14 | ©.917 154.98 | 1.667 11.32 | 2.42 6.38 ID =1 ( 0050): 12.43  1.068 1.00 16.19
0.250 7.28 | 1.000 154.98 | 1.750 9.68 | 2.50 6.38
0.333 7.28 | 1.083 29.61 | 1.833 9.68 | 2.58 5.92 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
0.417 9.09 | 1.167 29.61 | 1.917 8.51 | 2.67 5.92 e eooooooo-
0.500 9.09 | 1.250 18.34 | 2.000 8.51 | 2.75 5.53 e
0.583 12.58 | 1.333 18.34 | 2.083 7.63 | 2.83 5.53 | RESERVOIR( 0011) | OVERFLOW IS OFF
0.667 12.58 | 1.417 13.85 | 2.167 7.63 | 2.92 5.19 | IN= 2---> OUT= 1 |
0.750 23.97 | 1.500 13.85 | 2.250 6.94 | 3.00 5.19 | DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE




-------------------- (cms) (ha.m.) |  (cms) (ha.m.)
0.0000 0.0000 | 0.0290 0.1844
0.0070 0.0210 | 0.0310 0.2102
0.0120 0.0425 | 0.0330 0.2365
0.0160 0.0647 | ©.0340 0.2634
0.0200 0.0875 | 0.0360 0.2909
0.0220 0.1108 | 1.2930 0.3190
0.0250 0.1348 | 3.8000 0.3477
0.0270 0.1593 | 7.3300 0.3769
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( 0050) 12.430 1.068 1.00 16.19
OUTFLOW: ID= 1 ( ©0011) 12.430 0.028 3.42 16.13
PEAK  FLOW REDUCTION [Qout/Qin](%)= 2.63
TIME SHIFT OF PEAK FLOW (min)=145.00
MAXIMUM STORAGE USED (ha.m.)= 0.1735

| ADD HYD ( ©023)

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 0011): 12.43  0.028 3.42 16.13

+ ID2= 2 ( 0049): 58.28  ©.522 1.83 6.79

ID = 3 ( 0023): 70.71  0.547 1.83 8.43

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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#kkxx DETATILED OUTPUT wrkks

Input  filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat

Output filename:

C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\5b8

caeb5-5cd6-4e2a-82a8-a5225e4a6aa8\sce
Summary filename:

C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa®52d\5b8

caeb5-5cd6-4e2a-82a8-a5225e4a6aa8\sce

DATE: 01-15-2026 TIME: 04:40:13

USER:

COMMENTS :

3k 3k 3k 3k 3k >k >k >k 3k 3k 3k ok ok >k >k >k 5k 3k 3k %k ok ok >k >k 5k 3k 3k %k %k %k >k >k 5k sk %k %k %k %k >k >k ok ok k %k ok k k k

** SIMULATION : 5 - 50yr 3hr 10min Chicago **
sk 5k ok ok ok 5k 5k ok 5k 5k 5k ok ok 5k 3k ok ok 5k 5k >k 5k 5k >k >k 5k 5k >k >k 5k 5k >k >k 5k 5k >k >k 5k >k >k >k >k >k >k >k Kk Kk Kk

| CHICAGO STORM | IDF curve parameters: A= 893.800
| Ptotal= 64.05 mm | B= 0.000
-------------------- C=  0.719

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

Duration of storm = 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33

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

0.00 7.02 | ©.83 170.70 | 1.67 11.03 | 2.50

0.17 8.31 | 1.e0 33.42 | 1.83 9.71 | 2.67

9.33 10.36 | 1.17 20.79 | 2.00 8.71 | 2.83

0.50 14.30 | 1.33 15.73 | 2.17 7.93 |

0.67 27.09 | 1.50 12.89 | 2.33 7.29 |

| cALIB

RAIN
mm/hr
6.77
6.33
5.95



| NASHYD ( @eel)| Area (ha)= 23.84 Curve Number (CN)= 35.0 0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
|ID= 1 DT= 5.0 min | Ia (mm)=  9.20 # of Linear Res.(N)= 3.00 0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95
———————————————————— U.H. Tp(hrs)= 0.73
Unit Hyd Qpeak (cms)= 1.336
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

PEAK FLOW (cms)=  ©.341 (i)
TIME TO PEAK (hrs)= 1.750
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 11.130
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 64.054
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = 0.174
0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77 oo
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77  mmmeeemeemeeeee
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33 | cALIB
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33 | NASHYD ( ©002)| Area (ha)=  4.54 Curve Number (CN)= 41.0
0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95 |ID= 1 DT= 5.0 min | Ia (mm)=  8.52 # of Linear Res.(N)= 3.00
0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95 e U.H. Tp(hrs)= ©.37
Unit Hyd Qpeak (cms)= 1.247 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.173 (i)
TIME TO PEAK (hrs)=  2.000 ---- TRANSFORMED HYETOGRAPH ----
RUNOFF VOLUME (mm)=  5.714 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
TOTAL RAINFALL  (mm)= 64.054 hrs  mm/hr |  hrs  mm/hr |*  hrs  mm/hr |  hrs  mm/hr
RUNOFF COEFFICIENT = ©0.089 0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77
------------------------------------------------------------------------------- 0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
-------------------- 0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33
| CALIB | 0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33
| NASHYD  ( 0002)| Area (ha)= 20.64 Curve Number (CN)= 53.0 0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
|ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00 0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95
———————————————————— U.H. Tp(hrs)=  ©.59
Unit Hyd Qpeak (cms)=  0.469
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  ©.065 (i)
TIME TO PEAK (hrs)=  1.417
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)= 7.323
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 64.054
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr |  hrs  mm/hr RUNOFF COEFFICIENT = 0.114
0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77 e e
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33  eeemeeeeeeeeoen
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33 | ADD HYD ( ©e42)]|



| 1+ 2= 3 | AREA  QPEAK  TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( ©002): 4.54 0.065 1.42 7.32

+ ID2= 2 ( ©0001): 23.84 0.173 2.00 5.71

ID = 3 ( 0042): 28.38 0.219 1.83 5.97

NOTE PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( ©042)]|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 ( 0042): 28.38 0.219 1.83 5.97
+ ID2= 2 ( 0002): 20.64 0.341 1.75 11.13
ID =1 ( 0042): 49.02 0.559 1.75 8.14

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ROUTE CHN( ©048) |

| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
=== DATA FOR SECTION ( 1.1) ------ >
Distance Elevation Manning
0.00 342.60 0.0350
2.55 341.75 0.0350 /0.0350 Main Channel
4.05 341.75 0.0350 /0.0350 Main Channel
6.50 342.60 0.0350
L L LR TRAVEL TIME TABLE --------------------—--
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
0.04 341.79 .203E+02 0.0 0.35 13.28
0.09 341.84 .438E+02 0.1 0.54 8.60
0.13 341.88 .706E+02 0.2 0.69 6.73
0.18 341.93 .101E+03 0.3 0.81 5.68
0.22 341.97 .134E+03 0.4 0.93 4.99
0.27 342.02 .171E+03 0.6 1.03 4.50
0.31 342.06 .210E+03 0.8 1.12 4.13
0.36 342.11 .254E+03 1.1 1.21 3.83
0.40 342.15 .300E+03 1.4 1.29 3.59
0.45 342.20 .350E+03 1.7 1.36 3.39
0.49 342.24 .403E+03 2.1 1.44 3.22
0.54 342.29 .459E+03 2.5 1.51 3.07
0.58 342.33 .518E+03 2.9 1.57 2.94
0.63 342.38 .581E+03 3.4 1.64 2.82
0.67 342.42 .647E+03 4.0 1.70 2.72

0.72  342.47 .716E+03 4.5 1.76 2.63
0.76  342.51 .789E+03 5.2 1.82 2.54
0.81  342.55 .865E+03 5.8 1.88 2.46
0.85 342.60 .944E+03 6.6 1.93 2.39
<---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK R.V.  MAX DEPTH MAX VEL
(ha) (cms) (hrs) (mm) (m) (m/s)
INFLOW : ID= 2 ( 0042) 49.02 0.56 1.75 8.14 0.25 0.99
OUTFLOW: ID= 1 ( 0048) 49.02 0.56 1.83 8.14 0.25 0.98
| cALIB
| NASHYD ( ©@e011)| Area (ha)= 6.87 Curve Number (CN)= 46.0
|ID= 1 DT= 5.0 min | 1Ia (mm)=  4.39 # of Linear Res.(N)= 3.00
-------------------- U.H. Tp(hrs)= 0.21
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 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33
0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95
Unit Hyd Qpeak (cms)=  1.250
PEAK FLOW (cms)=  ©.205 (i)
TIME TO PEAK (hrs)=  1.167
RUNOFF VOLUME (mm)= 9.932
TOTAL RAINFALL  (mm)= 64.054
RUNOFF COEFFICIENT = 0.155

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

| cALIB |
| STANDHYD ( @053)|

Area (

ha)=

2.39



|ID= 1 DT= 5.0 min |

Surface Area (ha)=
Dep. Storage (mm)=
Average Slope (%)=
Length

(m)=

Mannings n

NOTE:

TIME RAIN

hrs mm/hr
0.083 7.02
0.167 7.02
0.250 8.31
0.333 8.31
0.417 10.36
0.500 10.36
0.583 14.30
0.667 14.30
0.750  27.09

Max.Eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT =

(cms)=
(hrs)=

***%* WARNING: STORAGE COEFF.

***%* WARNING: FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%

Total Imp(%)=

IMPERVIOUS
0.85
2.00
0.50

104.00
0.013

RAINFALL WAS TRANSFORMED TO

---- TRANSFORMED HYETOGRAPH ----

35.60

Dir.

PERVIOUS (i)
1.54
5.00
2.00

81.00
0.250

5.0 MIN. TIME STEP.

|  TIME RAIN |' TIME
|  hrs  mm/hr |' hrs
| ©.833 27.09 | 1.583
| @.917 170.70 | 1.667
| 1.000 170.70 | 1.750
| 1.083 33.42 | 1.833
| 1.167 33.42 | 1.917
| 1.250 20.79 | 2.000
| 1.333 20.79 | 2.083
| 1.417 15.73 | 2.167
| 1.500 15.73 | 2.250
170.70 15.99
5.00 30.00
2.60 (ii) 25.04 (ii)
5.00 30.00
0.29 0.04
0.11 0.04
1.00 1.42
62.05 9.19
64.05 64.05
0.97 0.14

IS SMALLER THAN TIME STEP!

YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 35.0

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.

Conn. (%)=

10.00 | ADD HYD ( ©034)|
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0e11): 6.87 0.205 1.17 9.93
+ ID2= 2 ( 0048): 49.02 0.558 1.83 8.14
ID = 3 ( 0034): 55.89 0.632 1.75 8.36
NOTE PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ( ©034)]|
RAIN | TIME RAIN | 3+ 2= 1 AREA QPEAK TPEAK R.V.
mm/hr | hrs  mm/hr e s (ha) (cms) (hrs) (mm)
12.89 | 2.33 7.93 ID1= 3 ( 0034): 55.89 0.632 1.75 8.36
12.89 | 2.42 7.29 + ID2= 2 ( ©0053): 2.39 0.119 1.00 14.47
11.03 | 2.50 7.29
11.03 | 2.58 6.77 ID =1 ( 0034): 58.28 0.671 1.75 8.61
9.71 | 2.67 6.77
9.71 | 2.75 6.33 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
8.71 | 2.83 6.33 e e eeeeemeeeeeeooo-
8.71 | 2.92 5.9 e
7.93 | 3.00 5.95 | ROUTE CHN( 0049) |
| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<====-=- DATA FOR SECTION ( 1.1) ------ >
Distance Elevation Manning
0.00 342.60 0.0350
2.55 341.75 0.0350 /0.0350 Main Channel
*TOTALS* 4.05 341.75 0.0350 /0.0350 Main Channel
0.119 (iii) 6.50 342.60 0.0350
1.00
14.47 R TRAVEL TIME TABLE
64.05 DEPTH ELEV VOLUME FLOW RATE VELOCITY
0.23 (m) (m) (cu.m.) (cms) (m/s)
0.04 341.79 .323E+02 0.0 0.35
0.09 341.84 .697E+02 0.1 0.54
0.13 341.88 .112E+03 0.2 0.69
0.18 341.93 .160E+03 0.3 0.81
0.22 341.97 .213E+03 0.4 0.93
0.27 342.02 .272E+03 0.6 1.03
0.31 342.06 .335E+03 0.8 1.12
0.36 342.11 .404E+03 1.1 1.21
0.40 342.15 .477E+03 1.4 1.29
0.45 342.20 .557E+03 1.7 1.36
0.49 342.24 .641E+03 2.1 1.44
0.54 342.29 .730E+03 2.5 1.51
0.58 342.33 .825E+03 2.9 1.57
0.63 342.38 .925E+03 3.4 1.64

TRAV.

TIME

(min)

21.
13.
10.

AP o NNV

13
69
71
04
95
17
57
10
72
40



0.67 342.42 .103E+04 4.0 1.70 4.33 | NASHYD ( 0054)| Area (ha)=  ©.53  Curve Number (CN)= 35.0
0.72  342.47 .114E+04 4.5 1.76 4.18 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
0.76  342.51 .126E+04 5.2 1.82 4.85 oo U.H. Tp(hrs)=  0.25
0.81  342.55 .138E+04 5.8 1.88 3.92
0.85 342.60 .150E+04 6.6 1.93 3.81 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
<---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK R.V.  MAX DEPTH MAX VEL ---- TRANSFORMED HYETOGRAPH ----
(ha) (cms)  (hrs)  (mm) (m) (m/s) TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
INFLOW : ID= 2 ( 0034) 58.28 0.67 1.75 8.61 0.28 1.04 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
OUTFLOW: ID= 1 ( @049) 58.28 0.67 1.83 8.61 0.28 1.04 0.083 7.2 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77
------------------------------------------------------------------------------- 0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77
-------------------- 0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33
| CALIB 0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33
| NASHYD  ( ©0052)| Area (ha)= 1.35 Curve Number (CN)= 35.0 0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00 0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95
———————————————————— U.H. Tp(hrs)=  0.47
Unit Hyd Qpeak (cms)= ©0.081
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
PEAK FLOW (cms)=  0.007 (i)
TIME TO PEAK (hrs)= 1.250
---- TRANSFORMED HYETOGRAPH ---- RUNOFF VOLUME (mm)=  5.552
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN TOTAL RAINFALL  (mm)= 64.054
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©.087
0.083 7.02 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93
0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77 e e e
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77  mmmeeeememeeeee
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33 | cALIB
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33 | STANDHYD ( ©201)| Area (ha)= 10.55
0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95 |ID= 1 DT= 5.0 min | Total Imp(%)= 42.60 Dir. Conn. (%)= 23.50
0.750 27.09 | 1.500 15.73 | 2.250@ 7.93 | 3.00 5.95 e
IMPERVIOUS PERVIOUS (i)
Unit Hyd Qpeak (cms)= ©.110 Surface Area (ha)= 4.49 6.06
Dep. Storage (mm)= 2.00 5.00
PEAK FLOW (cms)=  0.012 (i) Average Slope (%)= 0.50 2.00
TIME TO PEAK (hrs)=  1.583 Length (m)= 104.00 81.00
RUNOFF VOLUME (mm)= 5.556 Mannings n = 0.013 0.250
TOTAL RAINFALL  (mm)= 64.054
RUNOFF COEFFICIENT = ©.087 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
---- TRANSFORMED HYETOGRAPH ----
------------------------------------------------------------------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
———————————————————— hrs  mm/hr |  hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr

| CALIB 0.083 7.2 | ©.833 27.09 | 1.583 12.89 | 2.33 7.93



0.167 7.02 | ©.917 170.70 | 1.667 12.89 | 2.42 7.29 ID =1 ( 0050): 12.43  1.186 1.00 18.92
0.250 8.31 | 1.000 170.70 | 1.750 11.03 | 2.50 7.29
0.333 8.31 | 1.083 33.42 | 1.833 11.03 | 2.58 6.77 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
0.417 10.36 | 1.167 33.42 | 1.917 9.71 | 2.67 6.77 e e
0.500 10.36 | 1.250 20.79 | 2.000 9.71 | 2.75 6.33 e
0.583 14.30 | 1.333 20.79 | 2.083 8.71 | 2.83 6.33 | RESERVOIR( ©011)]| OVERFLOW IS OFF
0.667 14.30 | 1.417 15.73 | 2.167 8.71 | 2.92 5.95 | IN= 2---> OUT= 1 |
0.750 27.09 | 1.500 15.73 | 2.250 7.93 | 3.00 5.95 | DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
Max.Eff.Inten.(mm/hr)= 170.70 14.53 0.0000 0.0000 | 0.0290 0.1844
over (min) 5.00 30.00 0.0070 0.0210 | 0.0310 0.2102
Storage Coeff. (min)= 2.60 (ii) 25.91 (ii) 0.0120 0.0425 | 0.0330 0.2365
Unit Hyd. Tpeak (min)= 5.00 30.00 0.0160 0.0647 | 0.0340 0.2634
Unit Hyd. peak (cms)= 0.29 0.04 0.0200 0.0875 | 0.0360 0.2909
*TOTALS* 0.0220 0.11e8 | 1.2930 0.3190
PEAK FLOW (cms)= 1.15 0.14 1.181 (iii) 0.0250 0.1348 | 3.8000 0.3477
TIME TO PEAK (hrs)= 1.00 1.42 1.00 0.0270 0.1593 | 7.3300 0.3769
RUNOFF VOLUME (mm)= 62.05 8.78 21.30
TOTAL RAINFALL  (mm)= 64.05 64.05 64.05 AREA QPEAK TPEAK R.V.
RUNOFF COEFFICIENT = 0.97 0.14 0.33 (ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( ©050) 12.430 1.186 1.00 18.92
**k*%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! OUTFLOW: ID= 1 ( @011) 12.430 0.031 3.42 18.86
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: PEAK  FLOW REDUCTION [Qout/Qin](%)= 2.58
CN* = 35.0 Ia = Dep. Storage (Above) TIME SHIFT OF PEAK FLOW (min)=145.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL MAXIMUM STORAGE  USED (ha.m.)= ©.2051
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. oo oo
| ADD HYD ( ©023)|
-------------------- | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
| ADD HYD ( @e5e)| e (ha) (cms) (hrs) (mm)
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. ID1= 1 ( 0e11): 12.43  0.031 3.42 18.86
-------------------- (ha) (cms) (hrs) (mm) + ID2= 2 ( 0049): 58.28 0.667 1.83 8.61
ID1= 1 ( 0201): 10.55 1.181 1.00 21.30
+ ID2= 2 ( 0052): 1.35 0.012 1.58 5.56 ID = 3 ( 0023): 70.71  0.693 1.83 10.41
ID = 3 ( 0050): 11.90  1.183 1.00 19.51 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------- % vV I SSSss U U A L (v 6.2.2015)
| ADD HYD ( ©050) | v v I SS Uu U AA L
| 3+ 2= 1 | AREA QPEAK TPEAK R.V. vV Vv I Sss U U AAAAA L
———————————————————— (ha) (cms) (hrs) (mm) vV VvV I SS U U A AL
ID1= 3 ( 0050): 11.90 1.183 1.00 19.51 wW I SSSSS UUULULU A A LLLLL
+ ID2= 2 ( 0054): 0.53 0.007 1.25 5.55
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0 o0 T T H H YY MMMM O O 9.33  11.77 | 1.17 23.45 | 2.00 9.92 | 2.83 6.80
0 o T T H H Y M M 0 O 9.50 16.19 | 1.33 17.80 | 2.17 9.04 |
000 T T H H Y M M 000 0.67 30.45 | 1.50 14.61 | 2.33 8.32 |
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| CALIB
**¥xk% DETAILED OUTP UT *kkxx | NASHYD ( e001)| Area (ha)= 23.84 Curve Number (CN)= 35.0
|ID= 1 DT= 5.0 min | Ia (mm)= 9.20 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 0.73
Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
Output filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\6d2

b18c8-cc94-42a3-a178-eb08c669e112\sce ---- TRANSFORMED HYETOGRAPH ----

Summary filename: TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1defl8aa052d\6d2 hrs  mm/hr | hrs  mm/hr |' hrs  mm/hr | hrs  mm/hr
b18c8-cc94-42a3-a178-eb08c669e112\sce 0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04

0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
DATE: 01-15-2026 TIME: 04:40:13 0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
USER: 0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80
COMMENTS :
Unit Hyd Qpeak (cms)=  1.247
----------------------------------------------------------------------------------- PEAK FLOW (cms)=  0.218 (i)
------------------------ TIME TO PEAK (hrs)=  2.000

3k 3k 3k >k 3k 3k 5k >k >k 3k 3k 5k >k 3k 3k 3k 5k >k 3k 3k 5k >k >k %k 5k 5k >k >k %k 5k 5k >k 3k 3k 5k >k >k >k %k 5k >k %k % %k >k k k k RUNOFF VOLUME (mm)= 7‘295

**% SIMULATION : 6 - 100yr 3hr 1@min Chicago  ** TOTAL RAINFALL  (mm)= 71.214

3k 3k 5k >k sk 3k sk ok ok sk 3k 5k ok sk 3k sk ok ok sk sk ok sk >k sk 3k sk %k >k 5k 3k 5k >k ok 3k 3k >k >k >k 3k 5k 5k >k %k %k ok k k k RUNOFF COEFFICIENT = 6.101
-------------------- (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CHICAGO STORM | IDF curve parameters: A= 953.290
| Ptotal= 71.21 mm | B= 08.000 e
-------------------- C= 0.711 B T

used in:  INTENSITY = A / (t + B)"C | CALIB |

| NASHYD ( ©002)| Area (ha)= 20.64 Curve Number (CN)= 53.0
Duration of storm = 3.00 hrs |ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00
Storm time step =10.00 min e U.H. Tp(hrs)=  0.59

Time to peak ratio = ©.33
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr | hrs  mm/hr
0.00 8.02 | ©.83 185.45 | 1.67 12.53 | 2.50 7.73 ---- TRANSFORMED HYETOGRAPH ----
0.17 9.47 | 1.e0 37.49 | 1.83 11.04 | 2.67 7.23 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN



hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr RUNOFF COEFFICIENT = ©0.129
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04
0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73 e e eeeeeemeeeeeeoooo
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23 e
0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23 | ADD HYD ( ©042)]|
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.89 oo (ha) (cms) (hrs) (mm)
ID1= 1 ( ©0002): 4.54 0.081 1.42 9.18
Unit Hyd Qpeak (cms)= 1.336 + ID2= 2 ( 0001): 23.84 0.218 2.00 7.21
PEAK FLOW (cms)= 0.423 (i) ID = 3 ( 0042): 28.38 0.275 1.83 7.52
TIME TO PEAK (hrs)=  1.75@
RUNOFF VOLUME (mm)= 13.810 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TOTAL RAINFALL  (mm)= 71.214 oo
RUNOFF COEFFICIENT = ©0.194
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | ADD HYD ( ©e42)]|
| 3+ 2= 1 AREA QPEAK TPEAK R.V.
--------------------------------------------------------------------------------------------------- (ha) (cms) (hrs) (mm)
-------------------- ID1= 3 ( 0042): 28.38  0.275 1.83 7.52
| CALIB | + ID2= 2 ( 0002): 20.64 0.423 1.75 13.81
| NASHYD ( ©0002)| Area (ha)=  4.54 Curve Number (CN)= 41.0
|ID= 1 DT= 5.0 min | Ia (mm)=  8.52 # of Linear Res.(N)= 3.00 ID =1 ( 0042): 49.02 0.696 1.75 10.17
———————————————————— U.H. Tp(hrs)= 0.37
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
NOTE: RAINFALL WAS TRANSFORMED TO 5.8 MIN. TIME STEP. e oo oo ooooooooooooooo
| ROUTE CHN( ©048) |
---- TRANSFORMED HYETOGRAPH ---- | IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN  eeemeeeeoeeooeo
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr Kmmmmm- DATA FOR SECTION ( 1.1) ------ >
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04 Distance Elevation Manning
0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 0.00 342.60 0.0350
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32 2.55 341.75 0.0350 /0.0350 Main Channel
0.333 9.47 | 1.083 37.49 | 1.833 12.53 | 2.58 7.73 4.05 341.75 0.0350 /0.0350 Main Channel
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73 6.50 342.60 0.0350
0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
0.583 16.19 | 1.333  23.45 | 2.083 9.92 | 2.83 7.23 Cmmmmmmm e TRAVEL TIME TABLE -------------oooommm-
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80 DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80 (m) (m) (cu.m.) (cms) (m/s) (min)
0.04 341.79 .203E+02 0.0 0.35 13.28
Unit Hyd Qpeak (cms)=  0.469 0.09 341.84 .438E+02 0.1 0.54 8.60
0.13  341.88 .706E+02 0.2 0.69 6.73
PEAK FLOW (cms)=  0.081 (i) 0.18  341.93 .101E+03 0.3 0.81 5.68
TIME TO PEAK (hrs)=  1.417 0.22  341.97 .134E+03 0.4 0.93 4.99
RUNOFF VOLUME (mm)=  9.177 0.27  342.02 .171E+03 0.6 1.03 4.50
TOTAL RAINFALL  (mm)= 71.214 0.31 342.06 .210E+03 0.8 1.12 4.13



0.36 342.11 .254E+03 1.1 1.21 3.83 RUNOFF COEFFICIENT = ©.172
0.40  342.15 .300E+03 1.4 1.29 3.59
0.45 342.20 .350E+03 1.7 1.36 3.39 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0.49 342.24 .403E+03 2.1 1.44 3.22
0.54  342.29 .459E+03 2.5 1.51 3.07 e oo
0.58  342.33 .518E+03 2.9 1.57 2.94 e
0.63  342.38 .581E+03 3.4 1.64 2.82 | cALIB
0.67 342.42 .647E+03 4.0 1.70 2.72 | STANDHYD ( ©@@53)| Area (ha)=  2.39
0.72  342.47 .716E+03 4.5 1.76 2.63 |ID= 1 DT= 5.0 min | Total Imp(%)= 35.60 Dir. Conn.(%)= 10.00
0.76  342.51 .789E+03 5.2 1.82 2.54 e
0.81  342.55 .865E+03 5.8 1.88 2.46 IMPERVIOUS PERVIOUS (i)
0.85 342.60 .944E+03 6.6 1.93 2.39 Surface Area (ha)= 0.85 1.54
Dep. Storage (mm)= 2.00 5.00
<---- hydrograph ----> <-pipe / channel-> Average Slope (%)= 0.50 2.00
AREA QPEAK  TPEAK R.V.  MAX DEPTH MAX VEL Length (m)= 104.00 81.00
(ha) (cms) (hrs) (mm) (m) (m/s) Mannings n = 0.013 0.250
INFLOW : ID= 2 ( 0042) 49.02 0.70 1.75 10.17 0.28 1.05
OUTFLOW: ID= 1 ( ©048) 49.02 0.69 1.83 10.17 0.28 1.05 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
| CALIB | 0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04
| NASHYD  ( ©@011)| Area (ha)= 6.87 Curve Number (CN)= 46.0 0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32
|ID= 1 DT= 5.0 min | Ia (mm)=  4.39 # of Linear Res.(N)= 3.00 0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
-------------------- U.H. Tp(hrs)= ©.21 0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
0.583 16.19 | 1.333  23.45 | 2.083 9.92 | 2.83 7.23
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
---- TRANSFORMED HYETOGRAPH ---- 0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr Max.Eff.Inten.(mm/hr)= 185.45 22.35
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04 over (min) 5.00 25.00
0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 Storage Coeff. (min)= 2.52 (ii)  22.14 (ii)
0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32 Unit Hyd. Tpeak (min)= 5.00 25.00
0.333 9.47 | 1.083 37.49 | 1.833 12.53 | 2.58 7.73 Unit Hyd. peak (cms)= 0.29 0.05
0.417 11.77 | 1.167 37.49 | 1.917 11.e4 | 2.67 7.73 *TOTALS*
0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23 PEAK FLOW (cms)= 0.12 0.05 0.134 (iii)
0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23 TIME TO PEAK (hrs)= 1.00 1.33 1.00
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80 RUNOFF VOLUME (mm)= 69.21 11.29 17.08
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80 TOTAL RAINFALL  (mm)= 71.21 71.21 71.21
RUNOFF COEFFICIENT = 0.97 0.16 0.24
Unit Hyd Qpeak (cms)= 1.250
**k%k%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
PEAK FLOW (cms)=  0.249 (i) **kkk WARNING: FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
TIME TO PEAK (hrs)=  1.167 YOU SHOULD CONSIDER SPLITTING THE AREA.

RUNOFF VOLUME (mm)=12.215
TOTAL RAINFALL (mm)=71.214 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:



CN* = 35.0 Ia = Dep. Storage (Above) 0.31 342.06 .335E+03 0.8 1.12 6.57
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 0.36 342.11 .404E+03 1.1 1.21 6.10
THAN THE STORAGE COEFFICIENT. 0.40  342.15 .477E+03 1.4 1.29 5.72
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.45 342.20 .557E+03 1.7 1.36 5.40
0.49 342.24 .641E+03 2.1 1.44 5.13
------------------------------------------------------------------------------- 0.54  342.29 .730E+03 2.5 1.51 4.89
0.58  342.33 .825E+03 2.9 1.57 4.68
-------------------- 0.63  342.38 .925E+03 3.4 1.64 4.50
| ADD HYD ( ©034)]| 0.67 342.42 .103E+04 4.0 1.70 4.33
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. 0.72  342.47 .114E+04 4.5 1.76 4.18
-------------------- (ha) (cms) (hrs) (mm) 0.76  342.51 .126E+04 5.2 1.82 4.05
ID1= 1 ( 00e11): 6.87 0.249 1.17 12.21 0.81  342.55 .138E+04 5.8 1.88 3.92
+ ID2= 2 ( 0048): 49.02  0.695 1.83 10.17 0.85 342.60 .150E+04 6.6 1.93 3.81
ID = 3 ( 0034): 55.89 0.786 1.75 10.42 <---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK R.V. MAX DEPTH MAX VEL
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (cms)  (hrs)  (mm) (m) (m/s)
------------------------------------------------------------------------------- INFLOW : ID= 2 ( ©@34) 58.28 0.83 1.67 10.69 0.31 1.11
OUTFLOW: ID= 1 ( @049) 58.28 0.83 1.75 10.69 0.31 1.11
| ADD HYD ( ©034)|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) et et R e e L L e
ID1= 3 ( 0034): 55.89 0.786 1.75 10.42 e
+ ID2= 2 ( ©0053): 2.39 0.134 1.00 17.08 | cALIB
| NASHYD  ( ©052)| Area (ha)= 1.35 Curve Number  (CN)= 35.0
ID =1 ( 0034): 58.28 0.833 1.67 10.69 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
-------------------- U.H. Tp(hrs)=  0.47
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
------------------------------------------------------------------------------- NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
| ROUTE CHN( 0049) |
| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00 ---- TRANSFORMED HYETOGRAPH ----
-------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
Kmmmmm- DATA FOR SECTION (  1.1) ------ > hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
Distance Elevation Manning 0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04
0.00 342.60 0.0350 0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32
2.55 341.75 0.0350 /0.0350 Main Channel 0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
4.05 341.75 0.0350 /0.0350 Main Channel 0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
6.50 342.60 0.0350 0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
Kmmmmmmmmm e TRAVEL TIME TABLE --------cccmommmmmmn > 0.583 16.19 | 1.333 23.45 | 2.083 9.92 | 2.83 7.23
DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME 0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
(m) (m) (cu.m.) (cms) (m/s) (min) 0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80
0.04  341.79 .323E+02 0.0 0.35 21.13
0.09 341.84 .697E+02 0.1 0.54 13.69 Unit Hyd Qpeak (cms)= ©.110
0.13  341.88 .112E+03 0.2 0.69 10.71
0.18  341.93 .160E+03 0.3 0.81 9.04 PEAK FLOW (cms)=  @.016 (i)
0.22  341.97 .213E+03 0.4 0.93 7.95 TIME TO PEAK (hrs)=  1.583
0.27  342.02 .272E+03 0.6 1.03 7.17 RUNOFF VOLUME (mm)=  7.030



TOTAL RAINFALL (mm)=71.214
RUNOFF COEFFICIENT = 0.099 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

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

------------------------------------------------------------------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
———————————————————— hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
| CALIB 0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04
| NASHYD ( ©@e54)| Area (ha)=  ©.53  Curve Number  (CN)= 35.0 0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00 0.250 9.47 | 1.000 185.45 | 1.750 12.53 | 2.50 8.32
-------------------- U.H. Tp(hrs)= 0.25 0.333 9.47 | 1.e83 37.49 | 1.833 12.53 | 2.58 7.73
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.500 11.77 | 1.250 23.45 | 2.000 11.04 | 2.75 7.23
0.583 16.19 | 1.333  23.45 | 2.083 9.92 | 2.83 7.23
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80
---- TRANSFORMED HYETOGRAPH ---- 0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr Max.Eff.Inten.(mm/hr)= 185.45 17.64
0.083 8.02 | ©.833 30.45 | 1.583 14.61 | 2.33 9.04 over (min) 5.00 25.00
0.167 8.02 | ©.917 185.45 | 1.667 14.61 | 2.42 8.32 Storage Coeff. (min)= 2.52 (ii) 24.09 (ii)
0.250 9.47 | 1.000 185.45 | 1.75@ 12.53 | 2.50 8.32 Unit Hyd. Tpeak (min)= 5.00 25.00
0.333 9.47 | 1.083 37.49 | 1.833 12.53 | 2.58 7.73 Unit Hyd. peak (cms)= 0.29 0.05
0.417 11.77 | 1.167 37.49 | 1.917 11.04 | 2.67 7.73 *TOTALS*
0.500 11.77 | 1.250 23.45 | 2.e00 11.04 | 2.75 7.23 PEAK FLOW (cms)= 1.26 0.18 1.301 (iii)
0.583 16.19 | 1.333  23.45 | 2.083 9.92 | 2.83 7.23 TIME TO PEAK (hrs)= 1.00 1.33 1.00
0.667 16.19 | 1.417 17.80 | 2.167 9.92 | 2.92 6.80 RUNOFF VOLUME (mm)= 69.21 10.80 24.53
0.750 30.45 | 1.500 17.80 | 2.250 9.04 | 3.00 6.80 TOTAL RAINFALL  (mm)= 71.21 71.21 71.21
RUNOFF COEFFICIENT = 0.97 0.15 0.34
Unit Hyd Qpeak (cms)= 0.081
**k%k%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
PEAK FLOW (cms)= 0.009 (i)
TIME TO PEAK (hrs)=  1.250 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
RUNOFF VOLUME (mm)= 7.025 CN* = 35.0 Ia = Dep. Storage (Above)
TOTAL RAINFALL  (mm)= 71.214 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
RUNOFF COEFFICIENT = ©.099 THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | ADD HYD ( ©050) |
| STANDHYD ( ©201)| Area (ha)= 10.55 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.
|ID= 1 DT= 5.0 min | Total Imp(%)= 42.60 Dir. Conn.(%)= 23.50 e (ha) (cms) (hrs) (mm)
-------------------- ID1= 1 ( 0201): 10.55 1.301 1.00 24.53
IMPERVIOUS PERVIOUS (i) + ID2= 2 ( 0052): 1.35 0.016 1.58 7.03
Surface Area (ha)= 4.49 6.06
Dep. Storage (mm)= 2.00 5.00 ID = 3 ( 0050): 11.90 1.303 1.00 22.54
Average Slope (%)= 0.50 2.00

Length (m)= 104.00 81.00 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Mannings n = 0.013 (1011~ e R R .



-------------------- v v I SSSSS U U A L (v 6.2.2015)
| ADD HYD ( ©050)| \Y v I SS u U AA L
| 3+ 2= 1 | AREA QPEAK TPEAK R.V. vV Vv I SS U U AAAAA L
-------------------- (ha) (cms) (hrs) (mm) vV VvV I SS U U A AL
ID1= 3 ( ©0050): 11.90 1.303 1.00 22.54 W I SSSSS UUUWLWL A A LLLLL
+ ID2= 2 ( 0054): 0.53  0.009 1.25 7.02
000 TTTTT TTTTT H H'Y Y M M 000 ™
ID =1 ( 0050): 12.43  1.307 1.00 21.88 0 O T T H H YY MMMM O O
0o O T T H H Y M M 0O O
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 000 T T H H Y M M 000
------------------------------------------------------------------------------- Developed and Distributed by Smart City Water Inc
———————————————————— Copyright 2007 - 2022 Smart City Water Inc
| RESERVOIR( ©011)]| OVERFLOW IS OFF All rights reserved.
| IN= 2---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.) ¥kkxk DETAILED OUTPUT *kxkx
0.0000 0.0000 | 0.0290 0.1844
0.0070 0.0210 | 0.0310 0.2102
0.0120 0.0425 | 0.0330 0.2365 Input filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat
0.0160 0.0647 | 0.0340 0.2634
0.0200 0.0875 | 0.0360 0.2909 Output filename:
0.0220 0.1108 | 1.2930 0.3190 C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa®52d\7f0
0.0250 0.1348 | 3.8000 0.3477 7d98d-dd97-4770-bd76-82d4e910b62d\sce
0.0270 0.1593 | 7.3300 0.3769 Summary filename:
C:\Users\noconnor\AppData\Local\Civica\VH5\ad5ffb59-cdbf-44b8-b93e-1def18aa052d\7f0
AREA QPEAK TPEAK R.V. 7d98d-dd97-4770-bd76-82d4e910b62d\sce
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( ©0050) 12.430 1.307 1.00 21.88
OUTFLOW: ID= 1 ( 0011) 12.430 0.033 3.42 21.82 DATE: 01-15-2026 TIME: 04:40:13
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 2.53 USER:
TIME SHIFT OF PEAK FLOW (min)=145.00
MAXIMUM STORAGE USED (ha.m.)= 0.2399
——————————————————————————————————————————————————————————————————————————————— COMMENTS :
| ADD HYD (1 0023)| oo
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. e
____________________ (ha) (cms) (hr‘s) (mm) 3k 3k 3k 3k ok 3k 3k ok ok ok >k ok ok 3k ok ok ok ok ok ok ok 3k ok ok ok ok ok ok ok k ok ok ok ok ok ok ok sk k ok ok ok k ok ok sk k ok
ID1= 1 ( oell): 12.43 0.033 3.42 21.82 *% SIMULATION : 7 - 25mm *k
+ ID2= 2 ( 9949): 58.28 0.828 1.75 10.69 3k 3k 3k 3k 3k 3k 3k 3k ok 3k K 3k ok 3k K 3k ok k K 3k ok ok K 3k ok ok K K ok ok K ok ok ok K ok ok ok ok ok ok ok ok ok ok ok ok ok
ID = 3 ( 0023): 70.71 0.857 1.75 12.65

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. READ STORM | Filename: C:\Users\noconnor\AppD

| ata\Local\Temp\

| 07d6ecb2-f0d3-45b3-b26b-47c96473cb42\1e3bclbb
|

Comments: 25MM_S~1

Ptotal= 24.99 mm




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
0.00 0.44 | 6.00 0.77 | 12.00 1.20 | 18.00 0.60 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.17 0.44 | 6.17 0.77 | 12.17 1.20 | 18.17 0.60 0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60
0.33 0.44 | 6.33 0.77 | 12.33 1.20 | 18.33 0.60 0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60
0.50 0.44 | 6.50 0.77 | 12.50 1.05 | 18.50 0.60 0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60
0.67 0.44 | 6.67 0.78 | 12.67 1.05 | 18.67 0.60 0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60
0.83 0.44 | 6.83 0.77 | 12.83 1.05 | 18.83 0.60 0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60
1.00 0.44 | 7.00 0.95 | 13.00 1.05 | 19.00 0.60 0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60
1.17 0.44 | 7.17 0.95 | 13.17 1.05 | 19.17 0.60 0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60
1.33 0.44 | 7.33 0.95 | 13.33 1.05 | 19.33 0.60 0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60
1.50 0.44 | 7.50 0.95 | 13.50 0.95 | 19.50 0.60 0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60
1.67 0.44 | 7.67 0.95 | 13.67 0.95 | 19.67 0.60 0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60
1.83 0.44 | 7.83 0.95 | 13.83 0.95 | 19.83 0.60 0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60
2.00 0.51 | 8.00 1.25 | 14.00 0.79 | 20.00 0.46 1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60
2.17 0.51 | 8.17 1.25 | 14.17 0.79 | 20.17 0.46 1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60
2.33 0.51 | 8.33 1.25 | 14.33 0.79 | 20.33 0.46 1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60
2.50 0.51 | 8.50 1.75 | 14.50 0.79 | 20.50 0.46 1.250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60
2.67 0.51 | 8.67 1.75 | 14.67 0.79 | 20.67 0.46 1.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60
2.83 0.51 | 8.83 1.75 | 14.83 0.79 | 20.83 0.46 1.417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60
3.00 0.51 | 9.00 2.45 | 15.00 0.79 | 21.00 0.46 1.500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60
3.17 0.51 | 9.17 2.45 | 15.17 0.79 | 21.17 0.46 1.583 0.44 | 7.583 0.95 |13.583 0.95 | 19.58 0.60
3.33 0.51 | 9.33 2.45 | 15.33 0.79 | 21.33 0.46 1.667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60
3.50 0.51 | 9.50 5.90 | 15.50 0.79 | 21.50 0.46 1.750 0.44 | 7.750 0.95 |13.750 0.95 | 19.75 0.60
3.67 0.51 | 9.67 10.60 | 15.67 0.79 | 21.67 0.46 1.833 0.44 | 7.833 0.95 |13.833 0.95 | 19.83 0.60
3.83 ©.51 | 9.83 15.30 | 15.83 0.79 | 21.83 0.46 1.917 0.44 | 7.917 0.95 |13.917 0.95 | 19.92 0.60
4.00 0.61 | 10.00 3.40 | 16.00 0.60 | 22.00 0.46 2.000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60
4.17 0.61 | 10.17 3.40 | 16.17 0.60 | 22.17 0.46 2.083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46
4.33 0.61 | 10.33 3.40 | 16.33 0.60 | 22.33 0.46 2.167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46
4.50 0.61 | 10.50 2.05 | 16.50 0.60 | 22.50 0.46 2.250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46
4.67 0.61 | 10.67 2.05 | 16.67 0.60 | 22.67 0.46 2.333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46
4.83 0.61 | 10.83 2.05 | 16.83 0.60 | 22.83 0.46 2.417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46
5.00 0.61 | 11.00 1.50 | 17.00 0.60 | 23.00 0.46 2.500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46
5.17 0.61 | 11.17 1.50 | 17.17 0.60 | 23.17 0.46 2.583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46
5.33 0.61 | 11.33 1.50 | 17.33 0.60 | 23.33 0.46 2.667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46
5.50 0.61 | 11.50 1.50 | 17.50 0.60 | 23.50 0.46 2.750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46
5.67 0.61 | 11.67 1.40 | 17.67 0.60 | 23.67 0.46 2.833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 0.46
5.83 0.61 | 11.83 1.30 | 17.83 0.60 | 23.83 0.46 2.917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46
3.000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46
------------------------------------------------------------------------------- 3.083 0.51 | 9.083 2.45 |15.083 0.79 | 21.08 0.46
3.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46
-------------------- 3.250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46
| CALIB 3.333 09.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46
| NASHYD ( ©@ee1)| Area (ha)= 23.84 Curve Number (CN)= 35.0 3.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46
|ID= 1 DT= 5.0 min | Ia (mm)=  9.20 # of Linear Res.(N)= 3.00 3.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46
-------------------- U.H. Tp(hrs)= ©.73 3.583 09.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46
3.667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 3.750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46
3.833 0.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46



3.917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46 0.083 0.44 | 6.083 0.77 |12.083

4.000 0.51 |[10.000 15.30 |16.000 0.79 | 22.00 0.46 0.167 0.44 | 6.167 0.77 |12.167

4.083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46 0.250 0.44 | 6.250 0.77 |12.250

4.167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46 0.333 0.44 | 6.333 0.77 [12.333

4.250 0.61 [10.250 3.40 |16.250 0.60 | 22.25 0.46 0.417 0.44 | 6.417 0.77 |12.417

4.333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46 0.500 0.44 | 6.500 0.77 |12.500

4.417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46 0.583 0.44 | 6.583 0.77 |12.583

4.500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46 0.667 0.44 | 6.667 0.77 |12.667

4.583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46 0.750 0.44 | 6.750 0.78 |12.750

4.667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46 0.833 0.44 | 6.833 0.78 |12.833

4.750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46 0.917 0.44 | 6.917 0.77 |12.917

4.833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46 1.000 0.44 | 7.000 0.77 |13.000

4.917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46 1.083 0.44 | 7.083 0.95 |13.083

5.000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46 1.167 0.44 | 7.167 0.95 |13.167

5.083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46 1.250 0.44 | 7.250 0.95 |13.250

5.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46 1.333 0.44 | 7.333 0.95 [13.333

5.250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46 1.417 0.44 | 7.417 0.95 |13.417

5.333 0.61 |11.333 1.50 |17.333 0.60 | 23.33 0.46 1.500 0.44 | 7.500 0.95 |13.500

5.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46 1.583 0.44 | 7.583 9.95 |13.583

5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46 1.667 0.44 | 7.667 0.95 |13.667

5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46 1.750 0.44 | 7.750 0.95 |13.750

5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46 1.833 0.44 | 7.833 0.95 |13.833

5.750 0.61 |11.750 1.40 |17.750 0.60 | 23.75 0.46 1.917 0.44 | 7.917 0.95 [13.917

5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46 2.000 0.44 | 8.000 0.95 |14.000

5.917 0.61 [11.917 1.30 |17.917 0.60 | 23.92 0.46 2.083 0.51 | 8.083 1.25 |14.083

6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46 2.167 0.51 | 8.167 1.25 |14.167

2.250 0.51 | 8.250 1.25 |14.250

Unit Hyd Qpeak (cms)= 1.247 2.333 0.51 | 8.333 1.25 |14.333
2.417 0.51 | 8.417 1.25 |14.417

PEAK FLOW (cms)=  0.003 (i) 2.500 0.51 | 8.500 1.25 |14.500
TIME TO PEAK (hrs)= 11.333 2.583 0.51 | 8.583 1.75 |14.583
RUNOFF VOLUME (mm)= ©.511 2.667 0.51 | 8.667 1.75 |14.667
TOTAL RAINFALL  (mm)= 24.987 2.750 0.51 | 8.750 1.75 |14.750
RUNOFF COEFFICIENT = ©.020 2.833 0.51 | 8.833 1.75 |14.833
2.917 0.51 | 8.917 1.75 |14.917

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 3.000 0.51 | 9.000 1.75 |15.000
3.083 0.51 | 9.083 2.45 |15.083

------------------------------------------------------------------------------- 3.167 0.51 | 9.167 2.45 |15.167
-------------------- 3.250 0.51 | 9.250 2.45 |15.250
| CALIB 3.333 9.51 | 9.333 2.45 |15.333
| NASHYD ( ©0002)| Area (ha)= 20.64 Curve Number  (CN)= 53.0 3.417 0.51 | 9.417 2.45 |15.417
|ID= 1 DT= 5.0 min | Ia (mm)=  8.11 # of Linear Res.(N)= 3.00 3.500 0.51 | 9.500 2.45 |15.500
-------------------- U.H. Tp(hrs)=  ©.59 3.583 9.51 | 9.583 5.90 |15.583
3.667 0.51 | 9.667 5.90 |15.667

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 3.750 0.51 | 9.750 10.60 |15.750

3.833 0.51 | 9.833 10.60 |15.833

3.917 0.51 | 9.917 15.30 |15.917

---- TRANSFORMED HYETOGRAPH ---- 4.000 0.51 |10.000 15.30 |16.000

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 4.083 0.61 |10.083 3.40 |16.083

hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr 4.167 0.61 |10.167 3.40 |16.167
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( ©002) |
|ID= 1 DT= 5.0 min |

TIME
hrs
0.083
0.167
0.250
0.333

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

RAIN
mm/hr
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0.44
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0.44

---- TRANSFORMED HYETOGRAPH ----
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TIME
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4.583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46 ID =1 ( 0042): 49.02 0.013 11.00 0.81
4.667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46
4.750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
4.833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 .46 e e oo
4.917 0.61 [10.917 2.05 |16.917 0.60 | 22.92 0.46 oo
5.000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46 | ROUTE CHN( 0048) ]|
5.083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46 | IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
5.167 0.61 [11.167 1.50 |17.167 0.60 | 23.17 0.46 eeeeeeemmeeeeeeeoen
5.250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46 <mmmme- DATA FOR SECTION ( 1.1) ------ >
5.333 0.61 |11.333 1.50 |17.333 0.60 | 23.33 0.46 Distance Elevation Manning
5.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46 0.00 342.60 0.0350
5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46 2.55 341.75 0.0350 /0.0350 Main Channel
5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46 4.05 341.75 0.0350 /0.0350 Main Channel
5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46 6.50 342.60 0.0350
5.750 0.61 [11.750 1.40 |17.750 0.60 | 23.75 0.46
5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46 Kmmmmmmmmm e TRAVEL TIME TABLE -------------moooonon- >
5.917 0.61 |11.917 1.30 |17.917 0.60 | 23.92 0.46 DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME
6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46 (m) (m) (cu.m.) (cms) (m/s) (min)
0.04  341.79 .203E+02 0.0 0.35 13.28
Unit Hyd Qpeak (cms)=  ©.469 0.09 341.84 .438E+02 0.1 0.54 8.60
0.13  341.88 .706E+02 0.2 0.69 6.73
PEAK FLOW (cms)=  @.001 (i) 0.18  341.93 .101E+03 0.3 0.81 5.68
TIME TO PEAK (hrs)= 10.500 0.22  341.97 .134E+03 0.4 0.93 4.99
RUNOFF VOLUME (mm)= ©.710 0.27 342.02 .171E+03 0.6 1.03 4.50
TOTAL RAINFALL  (mm)= 24.987 0.31 342.06 .210E+03 0.8 1.12 4.13
RUNOFF COEFFICIENT = ©0.028 0.36 342.11 .254E+03 1.1 1.21 3.83
0.40  342.15 .300E+03 1.4 1.29 3.59
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.45 342.20 .350E+03 1.7 1.36 3.39
0.49  342.24 .403E+03 2.1 1.44 3.22
------------------------------------------------------------------------------- 0.54  342.29 .459E+03 2.5 1.51 3.07
0.58  342.33 .518E+03 2.9 1.57 2.94
-------------------- 0.63  342.38 .581E+03 3.4 1.64 2.82
| ADD HYD ( ©e42)]| 0.67 342.42 .647E+03 4.0 1.70 2.72
| 1+ 2= 3 AREA QPEAK TPEAK R.V. 0.72  342.47 .716E+03 4.5 1.76 2.63
-------------------- (ha) (cms) (hrs) (mm) 0.76  342.51 .789E+03 5.2 1.82 2.54
ID1= 1 ( 0002): 4.54 0.001 10.50 0.71 0.81  342.55 .865E+03 5.8 1.88 2.46
+ ID2= 2 ( 0e01): 23.84 0.003 11.33 0.51 0.85 342.60 .944E+03 6.6 1.93 2.39
ID = 3 ( 0042): 28.38 0.004 11.17 0.54 <---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK R.V.  MAX DEPTH MAX VEL
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (cms)  (hrs)  (mm) (m) (m/s)
------------------------------------------------------------------------------- INFLOW : ID= 2 ( 0042) 49.02 0.01 1l.00 0.81 0.02 0.35
OUTFLOW: ID= 1 ( 0048) 49.02 0.01 11.25 0.81 0.02 0.35
| ADD HYD ( ©042)]|
3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) B e e e L L PP
ID1= 3 ( 0042): 28.38  0.004 11.17 0.54 e
+ ID2= 2 ( 0002): 20.64 0.009 10.83 1.18 | cALIB
| NASHYD ( ©011)| Area (ha)= 6.87 Curve Number (CN)= 46.0



|ID= 1 DT= 5.0 min | 1Ia (mm)= 4.39 # of Linear Res.(N)= 3.00 3.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46
-------------------- U.H. Tp(hrs)= ©.21 3.583 0.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46
3.667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 3.750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46
3.833 09.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46
3.917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46
---- TRANSFORMED HYETOGRAPH ---- 4.000 0.51 |10.000 15.30 |16.000 0.79 | 22.00 0.46
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 4.083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46
hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr 4.167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46
0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60 4.250 0.61 |10.250 3.40 |16.250 0.60 | 22.25 0.46
0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60 4.333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46
0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60 4.417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46
0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60 4.500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46
0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60 4.583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46
0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60 4.667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46
0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60 4.750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46
0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60 4.833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46
0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60 4.917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46
0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60 5.000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46
0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60 5.083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46
1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60 5.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46
1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60 5.250 0.61 [11.250 1.50 |17.250 0.60 | 23.25 0.46
1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60 5.333 0.61 |11.333 1.50 |17.333 0.60 | 23.33 0.46
1.250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60 5.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46
1.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60 5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46
1.417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60 5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46
1.500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60 5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46
1.583 0.44 | 7.583 0.95 |13.583 09.95 | 19.58 0.60 5.750 0.61 [11.750 1.40 |17.750 0.60 | 23.75 0.46
1.667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
1.750 0.44 | 7.750 0.95 |13.750 0.95 | 19.75 0.60 5.917 0.61 |11.917 1.30 |17.917 0.60 | 23.92 0.46
1.833 0.44 | 7.833 0.95 |13.833 0.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
1.917 0.44 | 7.917 0.95 [13.917 0.95 | 19.92 0.60
2.000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Unit Hyd Qpeak (cms)= 1.250
2.083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46
2.167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 PEAK FLOW (cms)=  0.008 (i)
2.250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 TIME TO PEAK (hrs)= 10.083
2.333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 RUNOFF VOLUME (mm)= 1.329
2.417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 TOTAL RAINFALL  (mm)= 24.987
2.500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 RUNOFF COEFFICIENT = 0.053
2.583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46
2.667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
2.750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46
2.833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 0.46 e oo
2.917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46 eeeeeemmemeeeaoen
3.000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46 | CALIB
3.083 0.51 | 9.083 2.45 |15.083 0.79 | 21.e8 0.46 | STANDHYD ( ©0053)| Area (ha)=  2.39
3.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 |ID= 1 DT= 5.0 min | Total Imp(%)= 35.60 Dir. Conn.(%)= 10.00
3.250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 oo
3.333 0.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46 IMPERVIOUS PERVIOUS (i)
3.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46 Surface Area (ha)= 0.85 1.54



Dep. Storage (mm)= 2.00
Average Slope (%)= 0.50
Length (m)= 104.00
Mannings n = 0.013

NOTE:

---- TRANSFORMED HYETOGRAPH ----
RAIN |
mm/hr

TIME RAIN | TIME

hrs  mm/hr |  hrs
0.083 0.44 | 6.083
0.167 0.44 | 6.167
0.250 0.44 | 6.250
0.333 0.44 | 6.333
0.417 0.44 | 6.417
0.500 0.44 | 6.500
0.583 0.44 | 6.583
0.667 0.44 | 6.667
0.750 0.44 | 6.750
0.833 0.44 | 6.833
0.917 0.44 | 6.917
1.000 0.44 | 7.000
1.083 0.44 | 7.083
1.167 0.44 | 7.167
1.250 0.44 | 7.250
1.333 0.44 | 7.333
1.417 0.44 | 7.417
1.500 0.44 | 7.500
1.583 0.44 | 7.583
1.667 0.44 | 7.667
1.750 0.44 | 7.750
1.833 0.44 | 7.833
1.917 0.44 | 7.917
2.000 0.44 | 8.000
2.083 0.51 | 8.083
2.167 0.51 | 8.167
2.250 0.51 | 8.250
2.333 0.51 | 8.333
2.417 0.51 | 8.417
2.500 0.51 | 8.500
2.583 0.51 | 8.583
2.667 0.51 | 8.667
2.750 0.51 | 8.750
2.833 0.51 | 8.833
2.917 0.51 | 8.917
3.000 0.51 | 9.000
3.083 09.51 | 9.083
3.167 0.51 | 9.167
3.250 0.51 | 9.250

RAINFALL WAS TRANSFORMED TO

RAIN
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5.00
2.00
81.00
0.250

5.0 MIN. TIME STEP.

" TIME
|*  hrs
.083
.167
.250
.333
|12.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
|14.000
|14.083
.167
.250
.333
|14.417
.500
.583
.667
.750
.833
|14.917
.000
|15.083
|15.167
|15.250
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TIME
hrs
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RAIN

.333
.417
500
.583
.667
.750
833
917
.000
.083
.167
250
.333
.417
.500
583
.667
.750
.833
917
.000
.083
.167
250
333
.417
.500
.583
667
.750
.833
.917
000
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Max.Eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW
TIME TO PEAK
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT =

(cms)=
(hrs)=

**%**x WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
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.333
.417
500
.583
.667
.750
833
917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000

5.30
5.00
6.82
5.00
0.18

24.99
0.92
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(ii)

|15.

|15

|15.
|15.
|15.

|15

|15.
|15.
|16.
|16.
|16.
|16.

|16.
|16.
|16.

|16.
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|16.

|17
|17

|17.
[17.
|17.

|17.
|17.
|17.

[17.

|17

|18.

105
103.

333
.417
500
583
667
.750
833
917
000
083
167
250
.333
417
500
583
.667
750
833
917
.000
.083
167
250
333
.417
500
583
667
.750
833
.917
000

.42
.00

12 (ii)

.00
.01

.00
.92
.28
.99
.05

YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

[SRCESICIGC GG EGIGC RS CES R I BB ORIG I CIGS I CRGRGIC RGO RG]

79 | 21.33
79 | 21.42
79 | 21.50
79 | 21.58
79 | 21.67
79 | 21.75
79 | 21.83
79 | 21.92
79 | 22.00
60 | 22.08
60 | 22.17
60 | 22.25
60 | 22.33
60 | 22.42
60 | 22.50
60 | 22.58
60 | 22.67
60 | 22.75
60 | 22.83
60 | 22.92
60 | 23.00
60 | 23.08
60 | 23.17
60 | 23.25
60 | 23.33
60 | 23.42
60 | 23.50
60 | 23.58
60 | 23.67
60 | 23.75
60 | 23.83
60 | 23.92
60 | 24.00
*TOTALS*
0.009 (iii)
10.00
3.42
24.99
0.14
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CN* = 35.0 Ia = Dep. Storage (Above) 0.31 342.06 .335E+03 0.8 1.12 6.57
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 0.36 342.11 .404E+03 1.1 1.21 6.10
THAN THE STORAGE COEFFICIENT. 0.40  342.15 .477E+03 1.4 1.29 5.72
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.45 342.20 .557E+03 1.7 1.36 5.40
0.49 342.24 .641E+03 2.1 1.44 5.13
------------------------------------------------------------------------------- 0.54  342.29 .730E+03 2.5 1.51 4.89
0.58  342.33 .825E+03 2.9 1.57 4.68
-------------------- 0.63  342.38 .925E+03 3.4 1.64 4.50
| ADD HYD ( ©034)]| 0.67 342.42 .103E+04 4.0 1.70 4.33
| 1+ 2= 3 | AREA QPEAK TPEAK R.V. 0.72  342.47 .114E+04 4.5 1.76 4.18
-------------------- (ha) (cms) (hrs) (mm) 0.76  342.51 .126E+04 5.2 1.82 4.05
ID1= 1 ( 00e11): 6.87 0.008 10.08 1.33 0.81  342.55 .138E+04 5.8 1.88 3.92
+ ID2= 2 ( 0048): 49.02 0.013 11.25 0.81 0.85 342.60 .150E+04 6.6 1.93 3.81
ID = 3 ( 0034): 55.89 0.015 11.08 0.87 <---- hydrograph ----> <-pipe / channel->
AREA QPEAK  TPEAK R.V. MAX DEPTH MAX VEL
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. (ha) (cms)  (hrs)  (mm) (m) (m/s)
------------------------------------------------------------------------------- INFLOW : ID= 2 ( ©@34) 58.28 0.02 10.00 0.98 0.03 0.35
OUTFLOW: ID= 1 ( @049) 58.28 0.02 11.42 0.98 0.03 0.35
| ADD HYD ( ©034)|
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm) et et R e e L L e
ID1= 3 ( 0034): 55.89 0.015 11.08 0.87 e
+ ID2= 2 ( ©0053): 2.39  0.009 10.00 3.42 | cALIB
| NASHYD  ( ©052)| Area (ha)= 1.35 Curve Number  (CN)= 35.0
ID =1 ( 0034): 58.28 0.017 10.00 0.98 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
-------------------- U.H. Tp(hrs)=  0.47
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
------------------------------------------------------------------------------- NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
| ROUTE CHN( 0049) |
| IN= 2---> OUT= 1 | Routing time step (min)'= 5.00 ---- TRANSFORMED HYETOGRAPH ----
-------------------- TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
Kmmmmm- DATA FOR SECTION (  1.1) ------ > hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
Distance Elevation Manning 0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60
0.00 342.60 0.0350 0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60
2.55 341.75 0.0350 /0.0350 Main Channel 0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60
4.05 341.75 0.0350 /0.0350 Main Channel 0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60
6.50 342.60 0.0350 0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60
0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60
Kmmmmmmmmm e TRAVEL TIME TABLE --------cccmommmmmmn > 0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60
DEPTH ELEV VOLUME FLOW RATE VELOCITY  TRAV.TIME 0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60
(m) (m) (cu.m.) (cms) (m/s) (min) 0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60
0.04 341.79 .323E+02 0.0 0.35 21.13 0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60
0.09 341.84 .697E+02 0.1 0.54 13.69 0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60
0.13  341.88 .112E+03 0.2 0.69 10.71 1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60
0.18  341.93 .160E+03 0.3 0.81 9.04 1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60
0.22  341.97 .213E+03 0.4 0.93 7.95 1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60
0.27  342.02 .272E+03 0.6 1.03 7.17 1.250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60
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.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60 5.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46
417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60 5.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46
500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60 5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46
583 0.44 | 7.583 0.95 |13.583 09.95 | 19.58 0.60 5.750 0.61 |11.750 1.40 |17.750 0.60 | 23.75 0.46
667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
750 0.44 | 7.750 0.95 |13.750 0.95 | 19.75 0.60 5.917 0.61 |11.917 1.30 |17.917 0.60 | 23.92 0.46
833 0.44 | 7.833 0.95 |13.833 09.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
917 0.44 | 7.917 0.95 [13.917 09.95 | 19.92 0.60

000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Unit Hyd Qpeak (cms)= ©.110

083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46

167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 PEAK FLOW (cms)=  ©.000 (i)

250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 TIME TO PEAK (hrs)= 11.000

333 9.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 RUNOFF VOLUME (mm)= ©.461

417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 TOTAL RAINFALL  (mm)= 24.987

500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 RUNOFF COEFFICIENT = ©.018

583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46

667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46

833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 0.46 e
917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46 e

000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46 | CALIB

.083 0.51 | 9.083 2.45 |15.083 0.79 | 21.08 0.46 | NASHYD ( ©@054)| Area (ha)=  ©.53 Curve Number (CN)= 35.0

.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 |ID= 1 DT= 5.0 min | 1Ia (mm)= 10.00 # of Linear Res.(N)= 3.00

250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 eeeeeeemmeeeeeeoen U.H. Tp(hrs)= ©.25

333 09.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46

.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46

.583 09.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46

667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46 ---- TRANSFORMED HYETOGRAPH ----

750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
833 ©.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46 hrs  mm/hr | hrs  mm/hr |*  hrs mm/hr |  hrs  mm/hr
917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46 0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60
000 0.51 |10.000 15.30 |16.000 0.79 | 22.00 0.46 0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60
083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46 0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60
167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46 0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60
250 0.61 |10.250 3.40 |16.250 0.60 | 22.25 0.46 0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60
333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46 0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60
417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46 0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60
500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46 0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60
583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46 0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60
667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46 0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60
750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46 0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60
833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46 1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60
917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46 1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60
000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46 1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60
083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46 1.250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60
.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46 1.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60
.250 0.61 [11.250 1.50 |17.250 0.60 | 23.25 0.46 1.417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60
.333 0.61 [11.333 1.50 |17.333 0.60 | 23.33 0.46 1.500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60
.417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46 1.583 0.44 | 7.583 0.95 |13.583 0.95 | 19.58 0.60
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.667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
750 0.44 | 7.750 0.95 [13.750 0.95 | 19.75 0.60 5.917 0.61 [11.917 1.30 |17.917 0.60 | 23.92 0.46
833 0.44 | 7.833 0.95 |13.833 0.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
917 0.44 | 7.917 0.95 [13.917 0.95 | 19.92 0.60

000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Unit Hyd Qpeak (cms)= ©.081

083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46

167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 PEAK FLOW (cms)=  ©.000 (i)

250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 TIME TO PEAK (hrs)= 10.500

333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 RUNOFF VOLUME (mm)=  ©.460

417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 TOTAL RAINFALL  (mm)= 24.987

500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 RUNOFF COEFFICIENT = ©.018

583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46

667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46

833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 .46 e e
917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46 e

000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46 | CALIB

.083 09.51 | 9.083 2.45 |15.083 0.79 | 21.e8 0.46 | STANDHYD ( ©201)| Area (ha)= 10.55

.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 |ID= 1 DT= 5.0 min | Total Imp(%)= 42.680 Dir. Conn.(%)= 23.50

250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 e

.333 09.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46 IMPERVIOUS PERVIOUS (i)

.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46 Surface Area (ha)= 4.49 6.06

.500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46 Dep. Storage (mm)= 2.00 5.00

583 09.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46 Average Slope (%)= 0.50 2.00

667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46 Length (m)= 104.00 81.00

750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46 Mannings n = 0.013 0.250

833 0.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46

917 9.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

000 0.51 |10.000 15.30 |16.000 0.79 | 22.00 0.46

083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46

167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46 ---- TRANSFORMED HYETOGRAPH ----

250 0.61 [10.250 3.40 |16.250 0.60 | 22.25 0.46 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46 0.083 0.44 | 6.083 0.77 |12.083 1.20 | 18.08 0.60
500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46 0.167 0.44 | 6.167 0.77 |12.167 1.20 | 18.17 0.60
583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 0.46 0.250 0.44 | 6.250 0.77 |12.250 1.20 | 18.25 0.60
667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46 0.333 0.44 | 6.333 0.77 |12.333 1.20 | 18.33 0.60
750 0.61 [10.750 2.05 |16.750 0.60 | 22.75 0.46 0.417 0.44 | 6.417 0.77 |12.417 1.20 | 18.42 0.60
833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46 0.500 0.44 | 6.500 0.77 |12.500 1.20 | 18.50 0.60
917 0.61 |10.917 2.05 |16.917 0.60 | 22.92 0.46 0.583 0.44 | 6.583 0.77 |12.583 1.05 | 18.58 0.60
000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46 0.667 0.44 | 6.667 0.77 |12.667 1.05 | 18.67 0.60
083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46 0.750 0.44 | 6.750 0.78 |12.750 1.05 | 18.75 0.60
.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46 0.833 0.44 | 6.833 0.78 |12.833 1.05 | 18.83 0.60
.250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46 0.917 0.44 | 6.917 0.77 |12.917 1.05 | 18.92 0.60
.333 0.61 |11.333 1.50 |17.333 0.60 | 23.33 0.46 1.000 0.44 | 7.000 0.77 |13.000 1.05 | 19.00 0.60
417 0.61 |11.417 1.50 |17.417 0.60 | 23.42 0.46 1.083 0.44 | 7.083 0.95 |13.083 1.05 | 19.08 0.60
.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46 1.167 0.44 | 7.167 0.95 |13.167 1.05 | 19.17 0.60
.583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46 1.250 0.44 | 7.250 0.95 |13.250 1.05 | 19.25 0.60
.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46 1.333 0.44 | 7.333 0.95 |13.333 1.05 | 19.33 0.60
750 0.61 |11.750 1.40 |17.750 0.60 | 23.75 0.46 1.417 0.44 | 7.417 0.95 |13.417 1.05 | 19.42 0.60
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500 0.44 | 7.500 0.95 |13.500 1.05 | 19.50 0.60 5.667 0.61 |11.667 1.50 |17.667 0.60 | 23.67 0.46
583 0.44 | 7.583 0.95 [13.583 0.95 | 19.58 0.60 5.750 0.61 [11.750 1.40 |17.750 0.60 | 23.75 0.46
667 0.44 | 7.667 0.95 |13.667 0.95 | 19.67 0.60 5.833 0.61 |11.833 1.40 |17.833 0.60 | 23.83 0.46
750 0.44 | 7.750 0.95 |13.750 0.95 | 19.75 0.60 5.917 0.61 |11.917 1.30 |17.917 0.60 | 23.92 0.46
833 0.44 | 7.833 0.95 |13.833 0.95 | 19.83 0.60 6.000 0.61 |12.000 1.30 |18.000 0.60 | 24.00 0.46
917 0.44 | 7.917 0.95 |13.917 0.95 | 19.92 0.60

000 0.44 | 8.000 0.95 |14.000 0.95 | 20.00 0.60 Max.Eff.Inten.(mm/hr)= 15.30 0.37

083 0.51 | 8.083 1.25 |14.083 0.79 | 20.08 0.46 over (min) 5.00 110.00

167 0.51 | 8.167 1.25 |14.167 0.79 | 20.17 0.46 Storage Coeff. (min)= 6.82 (ii) 107.69 (ii)

250 0.51 | 8.250 1.25 |14.250 0.79 | 20.25 0.46 Unit Hyd. Tpeak (min)= 5.00 110.00

333 0.51 | 8.333 1.25 |14.333 0.79 | 20.33 0.46 Unit Hyd. peak (cms)= 0.18 0.01

417 0.51 | 8.417 1.25 |14.417 0.79 | 20.42 0.46 *TOTALS*

500 0.51 | 8.500 1.25 |14.500 0.79 | 20.50 0.46 PEAK FLOW (cms)= 0.10 0.00 0.096 (iii)

583 0.51 | 8.583 1.75 |14.583 0.79 | 20.58 0.46 TIME TO PEAK (hrs)= 10.00 12.08 10.00

667 0.51 | 8.667 1.75 |14.667 0.79 | 20.67 0.46 RUNOFF VOLUME (mm)= 22.99 1.20 6.32

750 0.51 | 8.750 1.75 |14.750 0.79 | 20.75 0.46 TOTAL RAINFALL  (mm)= 24.99 24.99 24.99

833 0.51 | 8.833 1.75 |14.833 0.79 | 20.83 0.46 RUNOFF COEFFICIENT = 0.92 0.05 0.25

917 0.51 | 8.917 1.75 |14.917 0.79 | 20.92 0.46

000 0.51 | 9.000 1.75 |15.000 0.79 | 21.00 0.46

083 0.51 | 9.083 2.45 |15.083 0.79 | 21.08 0.46 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

.167 0.51 | 9.167 2.45 |15.167 0.79 | 21.17 0.46 CN* = 35.0 Ia = Dep. Storage (Above)

.250 0.51 | 9.250 2.45 |15.250 0.79 | 21.25 0.46 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

.333 0.51 | 9.333 2.45 |15.333 0.79 | 21.33 0.46 THAN THE STORAGE COEFFICIENT.

.417 0.51 | 9.417 2.45 |15.417 0.79 | 21.42 0.46 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

500 0.51 | 9.500 2.45 |15.500 0.79 | 21.50 0.46

.583 0.51 | 9.583 5.90 |15.583 0.79 | 21.58 0.46 e oo
.667 0.51 | 9.667 5.90 |15.667 0.79 | 21.67 0.46

750 0.51 | 9.750 10.60 |15.750 0.79 | 21.75 0.46 oo

833 0.51 | 9.833 10.60 |15.833 0.79 | 21.83 0.46 | ADD HYD ( ©@50)]|

917 0.51 | 9.917 15.30 |15.917 0.79 | 21.92 0.46 | 1+ 2= 3 | AREA QPEAK TPEAK R.V.

000 09.51 |10.000 15.30 |16.000 0.79 | 22.00 0.46 eeeeeeemmeeeeeooen (ha) (cms) (hrs) (mm)

083 0.61 |10.083 3.40 |16.083 0.60 | 22.08 0.46 ID1= 1 ( ©201): 10.55 ©0.096 10.00 6.32

167 0.61 |10.167 3.40 |16.167 0.60 | 22.17 0.46 + ID2= 2 ( 0052): 1.35 0.000 11.00 0.46

250 0.61 |10.250 3.40 |16.250 0.60 | 22.25 0.46

333 0.61 |10.333 3.40 |16.333 0.60 | 22.33 0.46 ID = 3 ( 0050): 11.90 0.096 10.00 5.65

417 0.61 |10.417 3.40 |16.417 0.60 | 22.42 0.46

500 0.61 |10.500 3.40 |16.500 0.60 | 22.50 0.46 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

583 0.61 |10.583 2.05 |16.583 0.60 | 22.58 .46 e e
667 0.61 |10.667 2.05 |16.667 0.60 | 22.67 0.46

750 0.61 |10.750 2.05 |16.750 0.60 | 22.75 0.46 e

833 0.61 |10.833 2.05 |16.833 0.60 | 22.83 0.46 | ADD HYD ( ©050) |

917 0.61 [10.917 2.05 |16.917 0.60 | 22.92 0.46 | 3+ 2= 1 | AREA QPEAK TPEAK R.V.

000 0.61 |11.000 2.05 |17.000 0.60 | 23.00 0.46 e (ha) (cms) (hrs) (mm)

083 0.61 |11.083 1.50 |17.083 0.60 | 23.08 0.46 ID1= 3 ( 0050): 11.90  0.096 10.00 5.65

.167 0.61 |11.167 1.50 |17.167 0.60 | 23.17 0.46 + ID2= 2 ( 0054): 0.53 0.000 10.50 0.46

250 0.61 |11.250 1.50 |17.250 0.60 | 23.25 0.46

.333 0.61 |11.333 1.50 |17.333 0.60 | 23.33 0.46 ID =1 ( 0050): 12.43  0.096 10.00 5.43

.417 0.61 [11.417 1.50 |17.417 0.60 | 23.42 0.46

.500 0.61 |11.500 1.50 |17.500 0.60 | 23.50 0.46 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

583 0.61 |11.583 1.50 |17.583 0.60 | 23.58 0.46 e oo



| RESERVOIR( 0011)]| 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 | 0.029 0.1844
0.0070 0.02106 | ©.0310 0.2102
0.0120 0.0425 | 0.0330 0.2365
0.0160 0.0647 | 0.0340 0.2634
0.0200 0.0875 | 0.0360 0.2909
0.0220 0.1108 | 1.2930 0.3190
0.0250 0.1348 | 3.8000 0.3477
0.0270 9.1593 | 7.3300 0.3769
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 ( ©050) 12.430 0.096 10.00 5.43
OUTFLOW: ID= 1 ( 0011) 12.430 0.009 13.92 5.37
PEAK  FLOW REDUCTION [Qout/Qin](%)= 9.40
TIME SHIFT OF PEAK FLOW (min)=235.00
MAXIMUM STORAGE  USED (ha.m.)= 0.0298

| ADD HYD ( ©023)

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0011): 12.43  9.009 13.92 5.37

+ ID2= 2 ( 0049): 58.28 0.016 11.42 0.98

ID = 3 ( 0023): 70.71  0.025 11.50 1.75

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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OGS Sizing Reports

C.F. Crozier & Associates Inc.
Project No. 2433-6646



Stormceptor: @ﬂlﬁ@r

Stormceptor*EF Sizing Report

Imbrium® Systems

ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 01/07/2026
City: Township of Puslinch Project Number: 2433-6646
Nearest Rainfall Station: TORONTO INTL AP Designer Name: Cole Martin
Climate Station Id: 6158731 Designer Company: C.F. Crozier & Associates Inc.
. Desi Email: cmartin@cfcrozier.ca
Years of Rainfall Data: 20 esigner tmal z
Designer Phone: 289-204-8239
Site Name: |Arke|l -0GS #1 EOR Name:

EOR Company:
Drainage Area (ha): 1.74 pany
EOR Email:
% Imperviousness: 35.00
EOR Phone:

Runoff Coefficient 'c": 0.51

Particle Size Distribution: Net Annual Sediment
Target TSS Removal (%): 80.0 (TSS) Load Reduction
Required Water Quality Runoff Volume Capture (%): 90.00 SiZing Summary
Estimated Water Quality Flow Rate (L/s): 27.60 Stormceptor | TSS Removal
Oil / Fuel Spill Risk Site? [ves | Model Provided (%)
Upstream Flow Control? |No | EFO4 74
Peak Conveyance (maximum) Flow Rate (L/s): | | EFOS5 81
Influent TSS Concentration (mg/L): 200 EFO6 86
Estimated Average Annual Sediment Load (kg/yr): 606 EFO8 92
Estimated Average Annual Sediment Volume (L/yr): 492 EFO10 95
EFO12 97

Recommended Stormceptor EFO Model: EFO5
Estimated Net Annual Sediment (TSS) Load Reduction (%): 81
Water Quality Runoff Volume Capture (%): >90

“»
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Stormceptor: @Plﬁg

Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000 S
500 a5 250-500 2
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
20 5-8 10
10 2-5 S
5 <2 5

%
imbrium
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Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity Rainfall Rainfall Volume Flow R‘ate Loading Rate Efficiency R Removal
(mm/hr)  Volume (%) (%) ws) Wm0 mingmy) ) Remeval(®) g
0.50 8.5 8.5 1.23 74.0 41.0 100 8.5 8.5
1.00 20.6 29.1 2.47 148.0 81.0 98 20.3 28.8
2.00 16.8 45.9 4.93 296.0 163.0 88 14.8 43.7
3.00 10.8 56.7 7.40 444.0 244.0 81 8.7 52.4
4.00 8.5 65.2 9.87 592.0 325.0 78 6.6 58.9
5.00 6.4 716 12.33 740.0 407.0 74 4.7 63.7
6.00 5.5 77.0 14.80 888.0 488.0 70 3.8 67.5
7.00 3.9 81.0 17.27 1036.0 569.0 66 2.6 70.1
8.00 2.9 83.9 19.74 1184.0 651.0 64 1.9 72.0
9.00 2.7 86.5 22.20 1332.0 732.0 64 1.7 73.7
10.00 2.2 88.7 24.67 1480.0 813.0 63 1.4 75.0
11.00 1.0 89.7 27.14 1628.0 895.0 62 0.6 75.6
12.00 1.7 91.3 29.60 1776.0 976.0 62 1.0 76.7
13.00 1.4 92.8 32.07 1924.0 1057.0 60 0.9 77.5
14.00 1.0 93.7 34.54 2072.0 1139.0 59 0.6 78.1
15.00 0.3 94.0 37.00 2220.0 1220.0 56 0.2 783
16.00 0.8 94.8 39.47 2368.0 1301.0 55 0.4 78.7
17.00 0.8 95.7 41.94 2516.0 1383.0 53 0.4 79.1
18.00 0.2 95.8 44.41 2664.0 1464.0 50 0.1 79.2
19.00 1.5 97.3 46.87 2812.0 1545.0 48 0.7 79.9
20.00 0.2 97.5 49.34 2960.0 1627.0 45 0.1 80.0
21.00 0.6 98.2 51.81 3108.0 1708.0 43 0.3 80.3
22.00 0.0 98.2 54.27 3256.0 1789.0 41 0.0 80.3
23.00 0.2 98.4 56.74 3404.0 1871.0 39 0.1 80.4
24.00 0.2 98.6 59.21 3552.0 1952.0 38 0.1 80.5
25.00 0.2 98.9 61.67 3700.0 2033.0 36 0.1 80.6
30.00 1.1 100.0 74.01 4441.0 2440.0 30 0.3 80.9
35.00 0.0 100.0 86.34 5181.0 2847.0 26 0.0 80.9
40.00 0.0 100.0 98.68 5921.0 3253.0 23 0.0 80.9
45.00 0.0 100.0 111.01 6661.0 3660.0 20 0.0 80.9
Estimated Net Annual Sediment (TSS) Load Reduction = 81%

Climate Station ID: 6158731 Years of Rainfall Data: 20
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Stormceptor EF Sizing Report

RAINFALL DATA FROM TORONTO INTL AP RAINFALL STATION
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF /EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 15 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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Stormceptor*EF Sizing Report

lg'nkgr
MATERIALS™

7 INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.

HEAD LOSS

0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

The head loss through Stormceptor EF is similar to that of a 60-degree bend

structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity
Recommended .
Depth (Outlet . Maximum .
Stormeeptor Model Pipe Invertto | Oil Volume Sediment Sediment Volume * Maximum
EF / EFO Diameter P Maintenance Depth * Sediment Mass **
Sump Floor)
(m) (ft) | (m) (ft) () (Gal) [ (mm) (in) (L) (ft®) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 /EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)
Feature Benefit Feature Appeals To
Patent-pending Enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technalogy performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot
locations

Regulator, Specifying & Design Engineer,

Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Easy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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Stormceptor*EF Sizing Report

STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 — PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

211 4 ft (1219 mm) Diameter OGS Units: 1.19 m® sediment / 265 L oil
5 ft (1524 mm) Diameter OGS Units: 1.95 m3 sediment / 420 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m® sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m® sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m? sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m® sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN

%
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Stormceptor*EF Sizing Report

3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with 1ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m?Z.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m?, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/m?.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid

%
imbrium

info@imbriumsystems.com Page 8 www.imbriumsystems.com




Stormceptor: @Mplﬁg

Stormceptor*EF Sizing Report

Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 Foran OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.

%
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Stormceptor*EF Sizing Report
Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 01/07/2026
City: Township of Puslinch Project Number: 2433-6646
TORONTO INTL AP Designer Name: Cole Martin

Nearest Rainfall Station:

Climate Station Id:

6158731 Designer Company:

C.F. Crozier & Associates Inc.

Years of Rainfall Data:

20 Designer Email:

cmartin@cfcrozier.ca

Designer Phone:

Site Name:

289-204-8239

|Arke|l -0GS #2 EOR Name:

Drainage Area (ha):

% Imperviousness:

5 04 EOR Company:
EOR Email:
29.00
EOR Phone:

Runoff Coefficient 'c": 0.47

Particle Size Distribution:

Target TSS Removal (%): 80.0

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 30.07

Oil / Fuel Spill Risk Site? [ves |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 581

Estimated Average Annual Sediment Volume (L/yr): 472

Recommended Stormceptor EFO Model: EFO5
Estimated Net Annual Sediment (TSS) Load Reduction (%): 80
Water Quality Runoff Volume Capture (%): >90

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary

Stormceptor | TSS Removal

Model Provided (%)
EFO4 73
EFO5 80
EFO6 85
EFO8 91
EFO10 95
EFO12 97

info@imbriumsystems.com Page 1
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Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000 S
500 a5 250-500 2
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
20 5-8 10
10 2-5 S
5 <2 5
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Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity Rainfall Rainfall Volume Flow R‘ate Loading Rate Efficiency R Removal
(mm/hr)  Volume (%) (%) ws) Wm0 mingmy) ) Remeval(®) g
0.50 8.5 8.5 1.34 81.0 44.0 100 8.5 8.5
1.00 20.6 29.1 2.69 161.0 89.0 98 20.3 28.8
2.00 16.8 45.9 5.38 323.0 177.0 87 14.6 43.4
3.00 10.8 56.7 8.06 484.0 266.0 80 8.6 52.1
4.00 8.5 65.2 10.75 645.0 354.0 76 6.4 58.5
5.00 6.4 716 13.44 806.0 443.0 72 4.6 63.1
6.00 5.5 77.0 16.13 968.0 532.0 68 3.7 66.8
7.00 3.9 81.0 18.82 1129.0 620.0 64 2.5 69.4
8.00 2.9 83.9 21.51 1290.0 709.0 64 1.8 71.2
9.00 2.7 86.5 24.19 1452.0 798.0 63 1.7 72.9
10.00 2.2 88.7 26.88 1613.0 886.0 62 1.4 743
11.00 1.0 89.7 29.57 1774.0 975.0 62 0.6 74.9
12.00 1.7 91.3 32.26 1935.0 1063.0 60 1.0 75.9
13.00 1.4 92.8 34.95 2097.0 1152.0 58 0.8 76.7
14.00 1.0 93.7 37.63 2258.0 1241.0 56 0.5 77.2
15.00 0.3 94.0 40.32 2419.0 1329.0 54 0.2 77.4
16.00 0.8 94.8 43,01 2581.0 1418.0 52 0.4 77.8
17.00 0.8 95.7 45.70 2742.0 1507.0 49 0.4 78.2
18.00 0.2 95.8 48.39 2903.0 1595.0 46 0.1 78.3
19.00 1.5 97.3 51.07 3064.0 1684.0 44 0.7 78.9
20.00 0.2 97.5 53.76 3226.0 1772.0 41 0.1 79.0
21.00 0.6 98.2 56.45 3387.0 1861.0 39 0.2 79.3
22.00 0.0 98.2 59.14 3548.0 1950.0 38 0.0 79.3
23.00 0.2 98.4 61.83 3710.0 2038.0 36 0.1 79.4
24.00 0.2 98.6 64.52 3871.0 2127.0 35 0.1 79.4
25.00 0.2 98.9 67.20 4032.0 2216.0 33 0.1 79.5
30.00 1.1 100.0 80.64 4839.0 2659.0 28 0.3 79.8
35.00 0.0 100.0 94.09 5645.0 3102.0 24 0.0 79.8
40.00 0.0 100.0 107.53 6452.0 3545.0 21 0.0 79.8
45.00 0.0 100.0 120.97 7258.0 3988.0 19 0.0 79.8
Estimated Net Annual Sediment (TSS) Load Reduction = 80 %

Climate Station ID: 6158731 Years of Rainfall Data: 20
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Stormceptor EF Sizing Report

RAINFALL DATA FROM TORONTO INTL AP RAINFALL STATION
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF /EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 15 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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MATERIALS™

7 INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.

HEAD LOSS

0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

The head loss through Stormceptor EF is similar to that of a 60-degree bend

structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity
Recommended .
Depth (Outlet . Maximum .
Stormeeptor Model Pipe Invertto | Oil Volume Sediment Sediment Volume * Maximum
EF / EFO Diameter P Maintenance Depth * Sediment Mass **
Sump Floor)
(m) (ft) | (m) (ft) () (Gal) [ (mm) (in) (L) (ft®) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 /EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)
Feature Benefit Feature Appeals To
Patent-pending Enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technalogy performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot
locations

Regulator, Specifying & Design Engineer,

Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Easy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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Stormceptor*EF Sizing Report

STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 — PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

211 4 ft (1219 mm) Diameter OGS Units: 1.19 m® sediment / 265 L oil
5 ft (1524 mm) Diameter OGS Units: 1.95 m3 sediment / 420 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m® sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m® sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m? sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m® sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
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Stormceptor*EF Sizing Report

3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with 1ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m?Z.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m?, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/m?.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
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Stormceptor*EF Sizing Report

Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 Foran OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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Stormceptor*EF Sizing Report
Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 01/07/2026
City: Township of Puslinch Project Number: 2433-6646
TORONTO INTL AP Designer Name: Cole Martin

Nearest Rainfall Station:

Climate Station Id:

6158731 Designer Company:

C.F. Crozier & Associates Inc.

Years of Rainfall Data:

20 Designer Email:

cmartin@cfcrozier.ca

Designer Phone:

Site Name:

289-204-8239

|Arke|l -0GS #3 EOR Name:

Drainage Area (ha):

% Imperviousness:

133 EOR Company:
EOR Email:
22.00
EOR Phone:

Runoff Coefficient 'c": 0.43

Particle Size Distribution:

Target TSS Removal (%): 80.0

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 17.87

Oil / Fuel Spill Risk Site? [ves |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 291

Estimated Average Annual Sediment Volume (L/yr): 237

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 81
Water Quality Runoff Volume Capture (%): >90

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary

Stormceptor | TSS Removal

Model Provided (%)
EFO4 81
EFO5 87
EFO6 91
EFO8 95
EFO10 98
EFO12 99
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Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000 S
500 a5 250-500 2
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
20 5-8 10
10 2-5 S
5 <2 5
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Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity Rainfall Rainfall Volume Flow R‘ate Loading Rate Efficiency R Removal

(mm/hr)  Volume (%) (%) ws) Wm0 mingmy) ) Remeval(®) g
0.50 8.5 8.5 0.80 48.0 40.0 100 8.5 8.5
1.00 20.6 29.1 1.60 96.0 80.0 98 20.3 28.8
2.00 16.8 45.9 3.19 192.0 160.0 88 14.8 43.7
3.00 10.8 56.7 479 288.0 240.0 81 8.7 52.4
4.00 8.5 65.2 6.39 383.0 319.0 78 6.6 58.9
5.00 6.4 716 7.99 479.0 399.0 74 4.7 63.7
6.00 5.5 77.0 9.58 575.0 479.0 70 3.8 67.5
7.00 3.9 81.0 11.18 671.0 559.0 66 2.6 70.1
8.00 2.9 83.9 12.78 767.0 639.0 64 1.9 72.0
9.00 2.7 86.5 14.38 863.0 719.0 64 1.7 73.7
10.00 2.2 88.7 15.97 958.0 799.0 63 1.4 75.1
11.00 1.0 89.7 17.57 1054.0 879.0 63 0.6 75.7
12.00 1.7 91.3 19.17 1150.0 958.0 62 1.0 76.7
13.00 1.4 92.8 20.76 1246.0 1038.0 61 0.9 77.6
14.00 1.0 93.7 22.36 1342.0 1118.0 59 0.6 78.1
15.00 0.3 94.0 23.96 1438.0 1198.0 57 0.2 783
16.00 0.8 94.8 25.56 1533.0 1278.0 55 0.4 78.7
17.00 0.8 95.7 27.15 1629.0 1358.0 53 0.4 79.2
18.00 0.2 95.8 28.75 1725.0 1438.0 51 0.1 79.3
19.00 1.5 97.3 30.35 1821.0 1517.0 48 0.7 80.0
20.00 0.2 97.5 31.95 1917.0 1597.0 46 0.1 80.1
21.00 0.6 98.2 33.54 2013.0 1677.0 44 0.3 80.4
22.00 0.0 98.2 35.14 2108.0 1757.0 42 0.0 80.4
23.00 0.2 98.4 36.74 2204.0 1837.0 40 0.1 80.5
24.00 0.2 98.6 38.33 2300.0 1917.0 38 0.1 80.6
25.00 0.2 98.9 39.93 2396.0 1997.0 37 0.1 80.6
30.00 1.1 100.0 47.92 2875.0 2396.0 31 0.4 81.0
35.00 0.0 100.0 55.90 3354.0 2795.0 27 0.0 81.0
40.00 0.0 100.0 63.89 3833.0 3195.0 24 0.0 81.0
45.00 0.0 100.0 71.88 4313.0 3594.0 21 0.0 81.0
Estimated Net Annual Sediment (TSS) Load Reduction = 81%

Climate Station ID: 6158731 Years of Rainfall Data: 20

“»
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Stormceptor EF Sizing Report

RAINFALL DATA FROM TORONTO INTL AP RAINFALL STATION
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF /EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 15 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

“»
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lg'nkgr
MATERIALS™

7 INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.

HEAD LOSS

0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

The head loss through Stormceptor EF is similar to that of a 60-degree bend

structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity
Recommended .
Depth (Outlet . Maximum .
Stormeeptor Model Pipe Invertto | Oil Volume Sediment Sediment Volume * Maximum
EF / EFO Diameter P Maintenance Depth * Sediment Mass **
Sump Floor)
(m) (ft) | (m) (ft) () (Gal) [ (mm) (in) (L) (ft®) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 /EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)
Feature Benefit Feature Appeals To
Patent-pending Enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technalogy performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot
locations

Regulator, Specifying & Design Engineer,

Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Easy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 — PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

211 4 ft (1219 mm) Diameter OGS Units: 1.19 m® sediment / 265 L oil
5 ft (1524 mm) Diameter OGS Units: 1.95 m3 sediment / 420 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m® sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m® sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m? sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m® sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
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3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with 1ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m?Z.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m?, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/m?.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid

%
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Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 Foran OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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Stormceptor*EF Sizing Report

Imbrium® Systems

ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 01/07/2026
City: Township of Puslinch Project Number: 2433-6646
Nearest Rainfall Station: TORONTO INTL AP Designer Name: Cole Martin
Climate Station Id: 6158731 Designer Company: C.F. Crozier & Associates Inc.
. Desi Email: cmartin@cfcrozier.ca
Years of Rainfall Data: 20 esigner tmal z
Designer Phone: 289-204-8239
Site Name: |arkell - 0G5 #4 EOR Name:

EOR Company:
Drainage Area (ha): 1.01 pany
EOR Email:
% Imperviousness: 86.00
EOR Phone:

Runoff Coefficient 'c": 0.81

Particle Size Distribution: Net Annual Sediment

Target TSS Removal (%): 80.0 (TSS) Load Reduction
Required Water Quality Runoff Volume Capture (%): 90.00 SiZing Summary
Estimated Water Quality Flow Rate (L/s): 25.63 Stormceptor | TSS Removal
Oil / Fuel Spill Risk Site? [ves | Model Provided (%)
Upstream Flow Control? |No | EFO4 76
Peak Conveyance (maximum) Flow Rate (L/s): | | EFOS5 82
Influent TSS Concentration (mg/L): 200 EFO6 87
Estimated Average Annual Sediment Load (kg/yr): 874 EFO8 93
Estimated Average Annual Sediment Volume (L/yr): 711 EFO10 96
EFO12 98

Recommended Stormceptor EFO Model: EFO5
Estimated Net Annual Sediment (TSS) Load Reduction (%): 82
Water Quality Runoff Volume Capture (%): >90

“»
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Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000 S
500 a5 250-500 2
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
20 5-8 10
10 2-5 S
5 <2 5

%
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Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity Rainfall Rainfall Volume Flow R‘ate Loading Rate Efficiency R Removal
(mm/hr)  Volume (%) (%) ws) Wm0 mingmy) ) Remeval(®) g
0.50 8.5 8.5 1.15 69.0 38.0 100 8.5 8.5
1.00 20.6 29.1 2.29 137.0 76.0 100 20.6 29.1
2.00 16.8 45.9 4.58 275.0 151.0 89 15.0 44.2
3.00 10.8 56.7 6.87 412.0 227.0 82 8.8 53.0
4.00 8.5 65.2 9.16 550.0 302.0 78 6.6 59.6
5.00 6.4 716 11.46 687.0 378.0 75 4.8 64.5
6.00 5.5 77.0 13.75 825.0 453.0 72 3.9 68.4
7.00 3.9 81.0 16.04 962.0 529.0 68 2.7 71.1
8.00 2.9 83.9 18.33 1100.0 604.0 65 1.9 72.9
9.00 2.7 86.5 20.62 1237.0 680.0 64 1.7 74.6
10.00 2.2 88.7 2291 1375.0 755.0 63 1.4 76.0
11.00 1.0 89.7 25.20 1512.0 831.0 63 0.6 76.6
12.00 1.7 91.3 27.49 1650.0 906.0 62 1.0 77.7
13.00 1.4 92.8 29.79 1787.0 982.0 62 0.9 78.6
14.00 1.0 93.7 32.08 1925.0 1057.0 60 0.6 79.1
15.00 0.3 94.0 3437 2062.0 1133.0 59 0.2 79.3
16.00 0.8 94.8 36.66 2200.0 1209.0 57 0.4 79.8
17.00 0.8 95.7 38.95 2337.0 1284.0 55 0.5 80.2
18.00 0.2 95.8 41.24 2474.0 1360.0 53 0.1 80.3
19.00 1.5 97.3 43.53 2612.0 1435.0 51 0.8 81.1
20.00 0.2 97.5 45.82 2749.0 1511.0 48 0.1 81.2
21.00 0.6 98.2 48.11 2887.0 1586.0 46 0.3 81.5
22.00 0.0 98.2 50.41 3024.0 1662.0 44 0.0 81.5
23.00 0.2 98.4 52.70 3162.0 1737.0 42 0.1 81.6
24.00 0.2 98.6 54.99 3299.0 1813.0 40 0.1 81.7
25.00 0.2 98.9 57.28 3437.0 1888.0 39 0.1 81.8
30.00 1.1 100.0 68.73 4124.0 2266.0 32 0.4 82.1
35.00 0.0 100.0 80.19 4811.0 2644.0 28 0.0 82.1
40.00 0.0 100.0 91.65 5499.0 3021.0 24 0.0 82.1
45.00 0.0 100.0 103.10 6186.0 3399.0 22 0.0 82.1
Estimated Net Annual Sediment (TSS) Load Reduction = 82 %

Climate Station ID: 6158731 Years of Rainfall Data: 20

“»
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Stormceptor EF Sizing Report

RAINFALL DATA FROM TORONTO INTL AP RAINFALL STATION
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF /EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 15 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

“»
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Stormceptor*EF Sizing Report

lg'nkgr
MATERIALS™

7 INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.

HEAD LOSS

0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

The head loss through Stormceptor EF is similar to that of a 60-degree bend

structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity
Recommended .
Depth (Outlet . Maximum .
Stormeeptor Model Pipe Invertto | Oil Volume Sediment Sediment Volume * Maximum
EF / EFO Diameter P Maintenance Depth * Sediment Mass **
Sump Floor)
(m) (ft) | (m) (ft) () (Gal) [ (mm) (in) (L) (ft®) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 /EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)
Feature Benefit Feature Appeals To
Patent-pending Enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technalogy performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot
locations

Regulator, Specifying & Design Engineer,

Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Easy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

info@imbriumsystems.com
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Stormceptor*EF Sizing Report

STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 — PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

211 4 ft (1219 mm) Diameter OGS Units: 1.19 m® sediment / 265 L oil
5 ft (1524 mm) Diameter OGS Units: 1.95 m3 sediment / 420 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m® sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m® sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m? sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m® sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN

%
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Stormceptor*EF Sizing Report

3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with 1ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m?Z.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m?, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/m?.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid

%
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Stormceptor*EF Sizing Report

Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 Foran OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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Timberworx Custom Homes, et al. Functional Servicing and Stormwater Management Report
Lots 7, 8, 9. Concession 10, Township of Puslinch January 2026

DRAWINGS & FIGURES

Drawing C101: Preliminary Grading and Servicing Plan

Drawing C102: Onsite Sewage Servicing Schematic

Figure 1: Study Area
Figure 2: Pre-development Drainage Plan
Figure 3: Post-development Drainage Plan

C.F. Crozier & Associates Inc.
Project No. 2433-6646
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